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REVIEW PARAMETER LIST FOR CALCIUM CHLORIDE

A. GENERAL INFORMATION

Two calcium chloride products are used for dust suppression. These are:

• Liquid calcium chloride.

• Flake/powdered calcium chloride.

Calcium chloride is also used as tire ballast, road de-icer, for cement dehydration or

accelerating, cement set, as an iron ore additive, or for waste treatment.

Calcium chloride in both forms can be applied to surfaces for dust suppression. Liquid

calcium chloride is a colouriess, clear to slightly turbid water solution without odour. It

can be produced in a solution of 20 to 45 percent calcium chloride (CaClj). The
Ontario Ministry of Transponation requires that calcium chloride solutions to be used

for dust suppression contain a minimum of 35 percent (mass) calcium chloride at 15 °C
(Ontario Provincial Standard Specification 2501-1, December, 1983).

Flake/powdered calcium chloride is in the form of small, white, odouriess flakes that

are deliquescent (i.e. will dissolve in moisture absorbed from the atmosphere). The
flakes are chemically represented as CaCl2.2H20 (77 percent CaCl2 by weight) and has

the chemical name calcium chloride dihydrate.

SUPPLIER/DISTRIBUTOR INFORMATION

Manufacturer and Supplier Information

General Chemical Canada Ltd.

201 City Centre Drive

Mississauga, Ontario

UB 3A3

Telephone: (416) 566-2909

Contact: Mr. Cari Bauslaugh

Calcium chloride is manufactured and distributed by General Chemical.

Applicator/Contractor Information

General Chemical can provide information on contractors and applicators. Mr. Jim

Baxter in Mississauga at (416) 898-9595 is suggested as a contact.
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COST INFORMATION

General Chemical charges $160 per metric tonne of flake (FMT)', or per 2,200 L of

35 percent solution (equivalent to 1 FMT) (1991 prices).

Tlie applicator pays General Chemical to transport the product to their storage, adding

an additional $27 to $50 per metric tonne, depending on the distance transported from

General Chemical, situated in Windsor, Ontario.

The cost to the purchaser includes $6 to $20 per FMT (1991) for application,

depending on the distance from the applicator's storage, the length of road to be

treated, and the contractor.

Final 1991 costs range from $200 to 280 per FMT, depending on the region and

contractor. Based on typical application rates and frequencies, this equates to $0.09 to

$0.55 per square mefe per season.

SAFETV' PROCEDURES

The following safety procedures for the handling of liquid and flake calcium chloride

are recommended by General Chemical.

Personal Protection

1. Operators should wear chemical safety goggles and a hard hat when handling

dry flake or solutions of calcium chloride with a reasonable chance of eye

contact (such as when manually fliling tanks). In addition, under these

conditions contact lenses should not be worn.

2. Operators should wear a long sleeved shirt, trousers, impervious boots, gloves,

and apron under normal operating conditions and if there is a chance of contact

with solution. Cotton gloves are permitted for flake product.

3. Operators should wear NIOSH'-approved mist-respirator (these should not

contain metals corrodible by calcium chloride solution) for dusty or misty

conditions.

FMT a defined u a (lake equivalent meinc tonne (a memc tonne Hake) or 22 liquid tonnci o( 35 prrcvnt aoluiioa,

equal 101 tonne of 77 percent flake

Naiiooal Institute (or Occupational Sa(efy and Health
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Emergency First Aid

First aid procedures are listed in the attached MSDS.

Storage Requirements

Dquid calcium chloride should not be stored in metal containers that can be corroded
by the solution (such as galvanized iron containing zinc). Containers should be kept
closed and protected from physical damage.

Flake calcium chloride should be stored in a cool, dry place. It should be kept covered
to minimize atmospheric moisture contact. It is recommended that where possible, the
flake should be inside a permanent structure. Proper drainage facilities should exist to
contain any runoff. The dry salt should sit on a pad of concrete (treated with an anti-
spalling material - linseed oil and mineral spirits) or asphalt. Pads must also be sloped
more than 1° and less than 5° for adequate water runoff (Salt Institute, 1980).

Transportation and Shipping Requirements

Flake calcium chloride may be shipped from the manufacturer in bags, tonne sacks,
and bulk via rail or trailer transport. Bulk transportation should be covered to prevent
loss of product.

Liquid calcium chloride is sold in bulk by General Chemical and is transported via
tanker truck, rail, or ship.

Spill Procedures

In accordance with Part 9, Section 79 of the Environment Protection Act, a spill is

defined as any discharge, intentional or unintentional, of material from its containing
unit beyond the recommended maximum application rate into the natural environment.
This can be caused by spray bars left on after operation, tank rupture, tank turnover,
etc. In the event of a spill the following procedures are recommended:

1. The spill should be isolated and contained as best possible.

2. The regional office of General Chemical and General Chemical Manufacturing
at (519) 736-2111 in Sarnia should be notified after the spill has been contained.

3. All Provincial and Federal Agencies as required by law are to be notified

immediately. Operators should call:

The Ontario Spills Action Centre at 1-800-268-6060.
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The municipality in which the spill occurred.

Environment Canada at The Ontario Regional Environmental

Emergencies line: (416)-973-1059, or (416)-346-1971 (cellular).

SOURCE DESCRIPTION AND QUALITY CONTROL

Calcium chloride is formed by the reaction of ammonium chloride (NH^Cl) and milk of

lime. This forms a calcium chloride and salt solution. Solid impurities are "settled out"

in primary settlers and pumped to waste beds. Tht clarified calcium chloride solution

is evaporated to a specific concentration in evaporators to effect the precipitation of

sodium chloride (NaCl) and other less soluble salts, which are extracted from the slurry

by centrifuge. At this point, liquid calcium chloride is concentrated to a 20 to 45

percent solution and is ready for shipping. The liquid calcium chloride destined for

flake product is sent to a concentrator that removes additional water, producing a 73

percent calcium chloride solution at high temperatures (over 170 °C). The hot solution

is cooled in a drum flaker to produce flakes, which are sent to a rotary dryer to remove
additional water. The final flake product is 77 to 80 percent calcium chloride.

The following are quality control tests are performed by General Chemical:

1. Liquid and flake calcium chloride are assayed using volumetric and EDTA
titration methods to determine the concentration of calcium chloride, taking into

account the presence of calcium sulphate, calcium carbonate, and calcium hy-

droxide.

2. The bulk density of flake calcium chloride is determined via gravimetric

methods.

3. Magnesium and alkali salts in calcium chloride are determined using gravimetric

methods in all grades of solid calcium chloride.

4. Calcium hydroxide, calcium carbonate, and total alkalinity in calcium chloride

are determined via titrametric methods.

B. TECHNICAL EFFECTIVENESS AND APPLICATION PROCEDURES

TECHNICAL EFFECTI\TNESS

Calcium chloride is used both as a dust suppressant, and as a road stabilizer to help

reduce potholing and prepare the road for further construction and improvement. It

works as dust suppressant by:

• Attracting and holding moisture to the road surface.

4
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• Binding the smaller particles to the surface to prevent them from

becoming airborne when driven over.

Information on the technical effectiveness of calcium chloride as a dust suppressant and

road stabilizer, was compiled from two sources of information; a telephone survey of

current users in Ontario, and a literature review of field tests and surveys. The surveys

identified in the literature were conducted by provincial, Canadian and U.S. road

agencies and the mining industry.

Calcium chloride's effectiveness, as with all dust suppressants, is a function of weather,

traffic volume and weight, soil composition and method of application. In a survey of

municipal road agencies across Canada plus two U.S. road agencies, calcium chloride

applied as a road stabilizer was found to reduce potholing, corrugations, and the need

for grading compared to not treating the road (Public Works Canada, 1983). However,

it has been shown that grading a road treated with calcium chloride will reduce the dust

suppressing effectiveness of the palliative.

A northern Saskatchewan field study evaluated the effects of grading on the effective-

ness of calcium chloride as a dust suppressant and road stabilizer (Saskatchewan, 1972).

The study indicated that grading to maintain road quality reduced the dust controlling

ability of calcium chloride on treated roads. Grading after rainfall lessened the nega-

tive effect, compared to grading without moisture.

A Public Works Canada survey (1983) found that calcium chloride worked better in

climates with higher humidities (more than 50 percent), as both a dust suppressant and

road stabilizer, whereas dryer areas required more frequent applications. Unlike the

Canada wide survey, which reported humid conditions as optimal for effective results

for calcium chloride treatment, a survey of dust suppressants used on U.S. mining haul

roads (Steen, 1983) found calcium chloride to be used in the drier climates across the

U.S., but not limited to any particular geography.

Rainfall has been shown to affect the performance of calcium chloride. It was reported

in the Public Works Canada survey (1983), as well as a British Columbia Ministry of

Environment survey (British Columbia, 1981), that calcium chloride contributed to

slippery road conditions during periods of rainfall. The British Columbia study also re-

ported that calcium chloride's effectiveness varied throughout the Province and had a

tendency to leach away under heavy rainfall. Field studies conducted in the steel indus-

try found that calcium chloride will have a greater tendency to leach away from roads

with compact sandy soils under rainy conditions (Midwest Research Institute, 1987).

The effective dust control period of calcium chloride on municipal roads has been re-

ported to range from 2 to 3 months in most areas across Canada (Public Works

Canada, 1983). This period was confirmed in a telephone survey of representative

calcium chloride users in Ontario conducted for this study. Longer effective periods up
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to 2 years, have been reported for some less frequently travelled roads, such as nonh-

cm logging roads. At one industrial area in Ontario, where calcium chloride was

applied, its effectiveness lasted only 2 days, largely due to of heavy traffic weight and

volume.

According to representative Ontario users, calcium chloride is generally not used in

high traffic load conditions (industrial areas), since under these conditions it loses its

dust controlling ability relatively quickly. The Midwest Research Institute's 1987 study

of dust suppressants used on roads in the steel industry reported that calcium chloride

is not commonly used in the steel industry and does not exhibit a control lifetime simi-

lar to that of other dust suppressants under those heavy traffic conditions.

Calcium chloride is a popular dust suppressant in Ontario because it is effective on

most road surfaces. However, the results from the telephone survey carried out in this

studies indicated that users at a horse arena having a surface mixture of sand and

woodchip do not use calcium chloride because it provides inadequate dust control for

this surface. In addition, soils with a significant content of sand, silt, or lack of mineral

content (dirt) were less suitable for calcium chloride application. In a field test con-

ducted in Newfoundland (Brown, 1989), calcium chloride was sprayed on 6.7 km of

road to test the effect on road stabilization and dust control. Road compositions were

not tested in detail, but were graded roughly according to: good gradable gravel, high

silt content with sand, and sandy. Results showed that calcium chloride did not bind

the sandy-silt material as well as it did the gravel sections, and that more potholes

formed in this section. Also, the road stabilizing result for the sandy soil section,

although satisfactory, was below the results obtained for the gravel sections. The study

concluded that roads should contain 10 to 15 percent fine materials of clay or mineral

fill (not sand) for calcium chloride to be an effective treatment.

A field test on three surface coal mine haul roads in the U.S. was carried out to de-

termine the effectiveness of several dust suppressants on unpaved mine haul roads

(PEDCO, 1983). Road surface materials were graded prior to the study. Composition

ranged from 73 percent silt content at one site, to 7 and 23 percent at the other two

sites. The study found that roads treated with calcium chloride \Mth the higher silt

contents (more than 23 percent) became verv' muddy, and rutted easily during wet

weather, due to the high percentage of fines. The author concluded that with road

surfaces containing too much surface sill (greater than 25 percent) no suppression pro-

gram will be effective and the road should be rebuilt. This study also showed that

topical applications of calcium chloride provided superior dust control over mwcd-in

applications in dry weather. However, mixed-in applications will survive periods of rain

better than the topical applications since topical applications have a greater tendency to

runoff during rainfall.
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A study conducted in Southern Ontario provided a general comparison of calcium chlo-

ride's dust suppressant effectiveness compared to other dust suppressants (Acres, 1988).

Stationary measurements of dust emitted from the treated road surface were taken over

a three month period. These results demonstrated that dust emissions from the calcium

chloride site were only three percent more than from a site treated with industrial waste

oil, which was the best performer in the group. Measurements of dust emitted from the

road taken from a moving surface was also carried out in this study. Results of the

mobile air quality monitoring indicated that, overall, calcium chloride was one of the

best palliatives for dust control.

Summary of Overall Effectiveness

The effectiveness of calcium chloride is influenced by several factors, including:

1. Maintenance grading of roads treated with calcium chloride will reduce dust

control effectiveness.

2. For municipal gravel roads (<300 ADT), calcium chloride applications are most
effective where relative humidity exceeds of 50 percent.

3. Periods of high rainfall will make roads freated with calcium chloride unusually

slippery, muddy, and will cause the calcium chloride to leach out of the surface,

thus reducing the effective period of dust suppression. More porous sandy

surfaces will be more greatly affected.

4. Typically, for municipal roads, calcium chloride applications will have an effec-

tive life of about 2 to 3 months.

5. The period of effectiveness of calcium chloride is shortened in areas that have

heavy traffic loads, such as in industrial yards and mines.

6. Surfaces freated with calcium chloride with too much silt (greater than 15

percent) may become very slippery, and rut easily during periods of rainfall.

7. Soils with a high sand content have been found to prevent binding and may
require more frequent calcium chloride applications. No quantitative data was

presented in the literature.

8. Calcium chloride has been found to work most effectively when the fines

content of the surface material is below 12 to 15 percent. A level of fines

higher than this will prevent binding of the surface and will increase the

incidence of potholing.
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9. Topical application of calcium chloride may be more effective in controlling dust

than mixed-in applications in drier periods. However, mixed-in applications may
prove to be a more effective method of treatment in wetter periods, because a

greater resistance to leaching and runoff of the calcium chloride is provided.

APPLICATION PROCEDURES

Site Restrictions

According to the Ontario Ministry of Environment's Draft Guidelines for the

Application of Dust Suppressants, dust suppressants should not be applied to sites

closely adjacent to or crossing waterway(s) or marshes, or near wells.

Surface Preparation and Application Procedures

A general methodology for the application of calcium chloride in both the liquid and
flake form, based on a compilation of literature provided by General Chemical, is

presented below:

1. Proper drainage should be provided for the yard, or on both sides of the road.

2. The surface should be graded to a significant depth (20 to 50 mm) to remove
pot holes, corrugations and other ruts. If the road is deeply rutted or corrugated

it may require scarification between 25 and 100 mm.

3. Gravel or fines should be added as required, to vield a final composition of 10

to 15 percent fines (< 200 mesh) (UMA Engineering Ltd., 1987).

4. The road should be shaped to the coirect crown (about 4% straight Une) using

a grader equipped with a straight flat blade.

5. If flake calcium chloride is being applied, the surface should first be sufficiently

moistened with water so that when the soil is squeezed with the hand and let go

it does not separate. This is especially important during dr> periods.

6. The calcium chloride (liquid or flake) should be applied at desired levels while

the surface is still moist.

7. The surface may be modestly moistened after application of flake

product.

8. If the road or surface is being constructed, compaction of the surface is

suggested to provide a firm solid base.

8
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Length of Time Before and After Precipitation

Application of calcium chloride should be made while the road surface is still moist/
damp. Usually, this is about 6 to 12 hours after a significant rainfall, depending on the
time of year. Application should be made 12 to 24 hours before the next rainfall, de-
pending on humidity, to permit curing and hardening of the surface, and to prevent
leaching and runoff.

Application Equipment

Application equipment guidelines for provincial transportation agencies vary
significantly. Although not adopted in Ontario, British Columbia offers the most com-
prehensive guidelines for application equipment (UMA Engineering Ltd., 1987). The
equipment recommended for application of liquid calcium chloride in B.C. are:

• Truck tanker size should not be less than 18,000 litres for liquid calcium
chloride delivery, unless limited by narrow or steep roads.

• A pressurized distributor for application of liquid products with at least
the following equipment:

a quick opening gate in the dome
a dipstick calibrated in 10 mm increments with calibration chart
an external readily visible depth gauge with 50 litre accuracy.

• Rear mounted spray bars and nozzles 0.6 to 3.6 m wide capable of:

veriical and lateral adjustment

producing double coverage in one pass.

• Spray bars that do not extend into the lane of opposing traffic unless
adequate warning measures are taken

• The feed to the spray bars equipped with:

recirculation before and during operation

filters.

• Spray nozzles:

fitted with instant on/off valves, and,

which yield fan-shaped sprays without atomization

• A pressure pump capable of applying a minimum of 120 litres of material
per minute per meter spray bar.

• An operator visible 15 kPa pressure gauge.

• An operator visible flow meter.

9
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• An operator visible fifth wheel tachometer calibrated in meters per

minute.

Flake calcium chloride can be distributed by a spreader of any type that will ensure

uniform application in controlled strip widths and application rates. A tachometer or

rate control system as described above is considered necessary equipment. This should

be applied on a moist surface immediately after balding.

Personnel Requirements

Typically, two to four people are required for safe application of dust suppressant. This

would consist of at least one, maybe rwo, flag persons and/or operator of a pilot

warning vehicle the application truck operator, and a checker (the flag person can

double as this person).

Dilution

Liquid calcium chloride is not normally diluted. Flake calcium chloride can be mixed
with water to form a liquid solution, if desired. The water should be clear with no
visible suspended particles.

Calcium chloride can be mixed with sodium chloride, but this will have a slightly nega-

tive effect on the performance as a dust suppressant (Saskatchewan, 1972). Calcium
chloride should not be mixed with any other liquids, particularly bromine trifluoride, or

a mixture of boron trioxide and calcium oxide, since a violent reaction with result.

Application Rate and Frequenc}

In most municipalities across Ontario, calcium chloride is applied at least once and
usually twice per season. Drier seasons may warrant three applications of the product.

Applications rates vary from 0.5 to 5.0 L/m* of 35 percent calcium chloride (Techman
Engineering Ltd., 1982) depending on carryover of the previous years product, climatic

conditions, and surface conditions/compositions.

The first application rates in the season may range from as low as 0.5 L'm* to as much
as 1.3 Um', according to General Chemical (1991). For non-industrial road treatment,

subsequent application is in late summer/early fall and is generally suggested to be two

thirds of the initial value.

Studies have shown that the mixed in applications of calcium chloride v,i\\ remain

effective for longer periods of time than topical applications in wetter weather because

of a greater ability to resist leaching. However, topical applications are more effective

in dr> weather (PEDCO, 1983).

10
TORyDUST3^79.51



Typical application rates for flake calcium chloride are from 1.0 to 3.8 tonnes/km, or

from 0.44 kg/m^ to 0.8 kg/m^ for the first application. Subsequent applications are also

suggested to be about two thirds of the initial value. Industrial applications will be as

needed.

British Columbia's Ministry of Transportation and Highway Maintenance suggest the

following application rates (UMA Engineering Ltd., 1987):

. . • .;.,.. ...
•



C PHYSICAL AND CHEMICAL CHARACTERISTICS

PHYSICAL PROPERTIES

The physical characteristics of liquid and flake calcium chloride are presented below in

Table 1. TTie table represents values relative to 35 percent solution by weight. Other

solution concentrations ranging from 20 to 45 percent by weight are also available from

General Chemical.



r Table 2



D. TOXICITY AND SUB-LETHAL EFFECTS

ACUTE TOXICITY

B.A.R. Environmental conducted duplicate acute toxicity tests on the same sample of

32.9 percent calcium chloride solution provided by General Chemical for chemical

analysis. LC50 values, and their corresponding 95 percent confidence mterval were

measured for the test species, rainbow trout and Daphnia magna . The LC50 is the

median lethal concentration (i.e. the concentration of the test chemical in water that is

estimated to be lethal to 50 percent of the test organisms within a prescribed period of

time). The results of the toxicity tests for calcium chloride are presented in Table 3.

According to one rating system (IMCO/FAO/UNESCOAVMO. 1969), calcium chloride

toxicity rates a Grade 0, on a scale of to 4, meaning it is "practically non-toxic".

Table 3

Acute Toxicitj of Calcium Chloride to Rainbow Trout and Daphnia magna



chloride solution analyzed for this study were 3,400 mg/L at the lethal concentration to
rainbow trout^.

SUB-LETHAL EFFECTS

Limited information is available on the sub-lethal effects of liquid and flake calcium
chloride. Therefore, this information was supplemented with available information on
the sub-lethal effects of those contaminants found in the study sample above guidelines
and objectives for drinking water and aquatic life, as presented in Table 4.

Table 4
Comparison of Contaminant Limits for Drinking Water and Aquatic Life to

Concentrations in Calcium Chloride



degradation. In addition, concentration of persistent substances after repeated applica-

tion may also occur. The exact extent of dilution or build-up will depend largely on site

specific factors and will not be addressed in generic assessments of sub-lethal effccu.

In the absence of a detailed exposure and risk assessment, it is not possible to comple-

tely assess the degree of human or environmental health risk posed by calcium chloride

use. The following discussion attempts only to identify the contaminants of concern

which could potentially cause problems over the long term. In many cases, the toxo-

logical data available is limited.

Major Components

Calcium is relatively nontoxic to animals including humans. A safe intake level for cal-

cium can be as high as 2.3 g/d (WHO, 1984). It has been reported that a 30 percent

calcium chloride solution can be injurious on contact to the eyes or skin. The threshold

limit value guideline for mist is 30 mg/m^ (Calcium Chloride MSDS, 1989).

The concentration of sodium contaminants is very high in the calcium chloride product

tested, and sodium salts are very soluble in water. Ill effects to sodium sensitive in-

dividuals due to high levels of sodium in drinking water have been documented. How-
ever, these effects should not be a concern under normal dust suppressant use.

The major cationic components of calcium chloride were found in small quantities

except calcium and sodium. The main environmentally significant characteristic of cal-

cium chloride is its extremely high water solubility giving rise to highly mobile ions of

calcium, magnesium, and sodium. High ionic strength waters resulting from runoff have

the potential to cause salt-effect damage to vegetation and increase in salinity of

receiving waters. High level of salts such as sodium in water may create salinit)' prob-

lems to fresh water biota.

While it has been stated that calcium chloride may adversely affect aquatic species, no

documentation was found to indicate these effects have occurred from the use of

calcium chloride as a dust suppressant on roads. In fact, aquatic biota would be much
more tolerant to most metal contaminants in the presence of calcium and magnesium.

Calcium is absorbed into vegetation and is generally beneficial to plant life. Chloride is

also absorbed in small amounts, but can be toxic at ver\' low concentrations. Chloride

toxicity to plants is variable, depending on plant type, resistance, nutrient balance and

season. Effects on plants exposed to soil salts include reduction in grouih, leave

browning, premature fall colouring, twig and branch dieback and in some species,

death.
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No guidelines exist for soil concentrations of chloride. Roadside grasses were
reportedly not affected when soil chloride concentrations were 2,650 to 4,900 mg/kg, as

a result of road deicing and dust suppressant applications (Acres, 1988). Trees like

sugar and red maple tolerate chloride soil levels up to 2,000 mg/kg, while white poplar
and red oak can tolerate up to 6,000 mg/kg. Grasses tend to be much more tolerant of
chloride than trees (Salt Institute, 1971).

Metals

A number of metals exceeded the relevant guidelines slightly; however, only a few of
these might be of human or environmental concern. Cadmium, iron and barium, for

example are not likely to be of concern unless ingested in massive amounts. Cadmium
may also bioaccumulate in aquatic animals and plants if high concentrations in surface
waters are maintained. However, toxic or sublethal effects to aquatic biota are unlikely

to be a problem if care is taken not to apply calcium chloride in the immediate vicinity

of surface water.

SUMMARY

The following main points summarize the acute toxicity and sub-lethal effects of
calcium chloride solution and flake:

• The acute toxicity (LC50) of calcium chloride solution to rainbow trout

(96 h) was measured to be 14,857 mg/L of 32.9 percent solution. The
acute toxicity (LC50) to Daphnia magna was measured to be 6,387 mg/L.

• Anhydrous calcium chloride is moderately toxic to mammals, with an oral

LD50 of 1,000 mg/kg for rats.

• Calcium present in calcium chloride solutions has no relevant sub-lethal

effects and will be beneficial to vegetation. Furthermore, aquatic species

are more tolerant to metals in the presence of calcium.

• Chloride present in soils negatively affects vegetation growth and germ-
ination, depending on the tolerance of the species and the soil concentra-

tion. Chloride produces an undesirable taste at high levels in drinking

water (250 mg/L).

• Several metals were present in 35 percent calcium chloride solution at

levels slightly above guidelines and objectives for drinking water and
aquatic life. These metals are not likely to cause toxic or sub-lethal

effects under normal dust suppressant use.

17
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E. ENVIRONMENTAL IMPACTS

NUIN COMPONENTS OF DUST SUPPRESSANT

Two physical processes are involved in the movement of calcium chloride through the

biosphere. These include the rate and extent of migration of the hydrated salt, and the

factors which govern the concentration of the dissociated ions at any given distance

from the application site. Tlie latter is discussed under the following heading.

Calcium chloride applied to unpaved surfaces absorbs moisture from the surface and/or

the atmosphere, and penetrates the road surface to bind soil panicles. Trapped
moisture resists evaporation, and the treated surface remains damp even in hot

weather. Calcium chloride does not crystallize and accumulate on the road surface,

and therefore, air dispersion of salt is minimal (School of Public Health, 1982).

Calcium chloride moves through the environment with water, and this movement is

dependent on the amount of precipitation, drainage and chemical and physical

properties of the soil. Because it is associated with water, it will move deeper into the

soil during wet periods, and return back to the road surface during dr\ periods.

Although vertical movement has been shown to occur somewhat, lateral movement
occurs at a much lower rate. In one study, 23 percent of the original amount of cal-

cium chloride remained at a depth of 38 cm after 55 months on a sandy clay surface,

but only 4.1 percent was found in the shoulder 60 cm from the road (Ogdcn, 1976). In

the Acres (1988) study, chloride levels in the treated road materials were 3 to 4 times

higher than in ditch materials, and were 2 to 4 times higher in the first 10 cm depth

than in the 10 to 20 cm range.

With significant rainfall, or where there are high drainage rates (eg. steep slopes,

impervious soil, or porous soil) calcium chloride moves with water as surface runoff or

soil leachate. In these conditions, the constituent ions, Ca^"' and Cl dissociate and

migrate through the environment (School of Public Health, 1982).

COMPONENT BASED ASSESS.ME.NT

To evaluate the environmental impacts of calcium chloride application, impacts of each

of the major components, as well as those contammants identified in Table 2, were

reviewed. These included;

• Calcium

Chloride

• Sodium

Metals

18
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Calcium

The calcium ion is readily absorbed by soil particles, and the amount of adsorption is

dependent on soil type. Properties that affect adsorption include the organic and clay

content, soil particle size, exchangeable ions present, bulk density, etc.

The calcium ion readily replaces ions such as sodium and hydrogen on soil particles.

Furthermore, in the presence of high calcium concentrations, magnesium, barium,

mercury, copper and lead may also be replaced, and released into soil water and sur-

face runoff (School of Public Health, 1982).

Chloride

The monovalent, negatively charged chloride ion (CI) essentially remains in solution

and moves readily through the environment with water.

The environmental impacts of chloride as result of dust suppressant application have

not been studied. However, impacts have been reviewed extensively with respect to

road deicing (Salt Institute, 1971; School of Public Health, 1982). These effects of chlo-

ride migration could be extrapolated to dust suppression and include (Salt Institute,

1971):

• Trees along deiced road ways are less vigorous than on untreated road-

ways.

• Surface water collects chloride ions contained in runoff. Studies have

shown that chloride levels have increased in surface waters in the vicinity

of road deicing to varying levels, depending on dilution effects. Chloride

concentrations in major rivers in the State of Maine increased an average

of 5 to 9 mg/L from headwaters to river mouths in a two year study

period, with the greatest increase occurring where roads were the most

dense. The Salt Institute reports that water drainage entering large water

systems were not seriously affected by chloride concentrations resulting

from deicing. It has been estimated that the chloride concentration in

Lake Erie has risen about 2 mg/L from the year 1910 to 1964 because of

road deicing.

• Wells have also been reported to be contaminated by road deicing with

salts. The pollution of well water is not usually due to groundwater con-

tamination, but from concentrated surface runoff intrusion into the wells.

The amount of chloride applied to roadways for dust suppression is estimated to be

one third of that applied for road deicing annually.
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In surface waters chloride can react with mercury, released from bottom sediments in

the presence of calcium. The soluble form of mercury thai results is then available for

uptake by aquatic biota (School of Public Health, 1982).

Sodium

Sodium is an undesirable contaminant in water from aquifers and surface water, as well

as in soil. Sodium is a problem in the soil solution as a component of total salinity,

which at varying levels creates toxicity problems for adsorption. Sodium is also of inter-

est in drinking water, since sodium restricted diets are often recommended to address

human health concerns.

Sodium salts have a very high solubility coefficient, meaning they are readily dissolved

in rain water, making sodium one of the more mobile components of calcium chloride

solution (Acres, 1990). The quantity of sodium applied to roads by application of

calcium chloride solution for dust suppression is several orders of magnitude lower than

the amount released by standard winter road salting practices.

Metals

None of the metals analyzed in the study sample of 35 percent calcium chloride

solution were present at levels greater than the guidelines and objectives levels for soils.

In a study for the Ontario Ministry' of the Environment (Acres, 1988), metals studied in

calcium chloride were lower than crustal abundance concentrations. Furthermore,

levels in treated road surface materials, road ditch materials and site vegetation near

the treated site, did not exceed the crustal abundance.

Summary

The following points summarize the environmental impacts of calcium chloride used as

a dust suppressant:

• Calcium chloride moves through the environment unth water, and there-

fore, it will move deeper into the soil during wet periods, and return back

to the surface in dry periods.

• During significant rainfall or where there are high drainage rates, calcium

chloride will dissociate into constituent ions and will move with surface

runoff or leachate.

• Calcium does not generally migrate extensively, as it becomes adsorbed

to soil particles. This adsorption may release more readily exchangeable

ions such as mercury, copper and lead.
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D'terature on the effects of chloride as a resuh of dust suppression was
not identified. Literature focuses on road deicing, where the amount of
chloride applied to roads is approximately 3 times higher than for dust
suppression. Environmental impacts of chloride from road deicing
include:

Increase in river and lake chloride concentrations, reported to be
not significant.

Increase in chloride levels in well water supplies, as a result of
surface contamination rather than aquifer contamination.

Creating the potential for solubilization of mercury from bottom
sediment in surface waters.

Sodium present in calcium chloride solution is a very mobile ion that will

migrate with runoff and groundwater. The levels of sodium applied in

calcium chloride application are several orders of magnitude less than for
road deicing.

One study has shown that heavy metals applied to roads from calcium
chloride applications did not significantly increase the background levels

of these metals at the application site.

F. OTHER IMPACTS

The use of calcium chloride as a dust suppressant has carried with it some potentially
negative side effects (Brown, 1989; Acres, 1988). Complaints are often made about the
following:

• Acceleration of corrosion on vehicles travelling on salted roads.

• Exposed leather will dry and become stiff, cracked, or even brittle.

• Scaling and deterioration of pavement, roads and bridges (Salt Institute

1971).

• Slipperiness of road surfaces during periods of rain.
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j Product Safety Data Sheet LIQUID CALCIUM CHLORIDE

A. PRODUCT INFORMATION

f
TRADE NAME (PRODUCT IDENTIFIER):

'! LIQUID CALCIUM CHLORIDE

i CHEMICAL NAME AND/OR SYNONYM:
Calcium Chloride Solution

FORMULA: 2CMS%
CaCl2 Solution

CAS NO:
10043-52-4 (annydrous)

I

PRODUCT USE:

Deicer. oust control, mud drilling lubricant, freeze-proofing o( ores and aggregates, thawing agent, concrete conditioner.

I

MANUFACTURER/IMPORTER:

General Chemical Canada Ltd

201 City Centre Drive

Mississauga. Ontario L5B 3A3

tEMERGENCY TELEPHONE NO: (519) 736-2111

SUPPLIER/DISTRIBUTOR:

General Chemical Canada Ltd

201 Ciry Centre Drive

Mississauga. Ontario L5B 3A3

' B. PHbPARATION INFORMATION



1

0. PHYSICAL DATA



G. HAZARDOUS INGREDIENTS (MIXTURES ONLY)

MATERIAL OR COMPONENT/C.A.S. 1



TDCA CLASS:

Noi appitcaOM
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Product Safety Data Sheet FLAKE CALCIUM CHLORIDE

A. PRODUCT INFORMATION

I TRADE NAME (PRODUCT IDENTIFIER):

I FLAKE CALCIUM CHLORIDE
I
POWDERED CALCIUM CHLORIDE

I

CHEMiCALNAME AND/OR SYNONYM:
Calcium Chiorice. Dinyaraie

FORMULA:
CaCl2 . 2 H2O

CAS NO:
10035-04-8

t

PRODUCT USE:

Deicer. ausi coniroi muO anlling luDricant. freeze-proofing of ores and aggregates, thawing agent, concrete conditioner.

MANUFACTURER/IMPORTER:

General Chemical Canada Ltd.

201 Ciiy Centre Drive

Mississauga. Ontario L5B 3A3

EMERGENCY TELEPHONE NO: (519) 736-2111

SUPPLIER/DISTRIBUTOR:

General Chen^icai Canada Ltd.

201 City Centre Drive

Mississauga. Ontario L5B 3A3

a PREPARATION INFORMATION



MATERIAL IS AT NORMAL CONDITIONS:

LIQUID [_] SOUD Q] GAS LJ
D

APPEARANCE AND COLOR:

Smiil White Rakes
Very Mygroscopic

ODOR THRESHOLD:

Odoriesa

BOIUNG POINT:

(Oeriyaraiioni

FREEZING POINT:

(MELTING POINT)

Not Available

176 'C

SPECIFIC GRAVITY; g/cc

(H2O = 1)

Not available

VAPOR DENSITY:
(AIR - 1)

Not applicable

SOLUBILITY IN WATER:
97 7 g/100 mi «1 0«C

326 g/100 mi i^' 60*C

pH

Neutral to slightly Alkaline

VAPOR PRESSURE;
(mm Hg ;i. 20*C) Not applicable

(PSIG)

1 EVAPORATION HATE:

j

(Ether = 1.0)

Not applicable

I

Slow <0.3 Fast >3.0
' Medium 0.3 - 3.0

% VOLATILES BY VOLUME:
(AT 20*0

Not applicable

MOLECULAR WEIGHT:

147 02

COEFFICIENT OF WATER/OIL
DISTRIBUTION: Not Available

E. REACTIVITY DATA

STABILITY;

UNSTABLE \_j STABLE

CONDITIONS TO AVOID:

E Not applicable

INCOMPATIBILITY (MATERIALS TO AVOID):
Reacts violently witn bromine tntiounae (BrF3). or a mixture ol boron trioxiae ano calcium oxiOe (B2O3 • CaO) Sulfuric acid' yields hydrogen
Chloride gas wnicn is corrosive, irritating, and reactive Water-reactive materials, such as sodium causes an eiomermic reaction Methyl vinyi

ether starts runaway polymerization reaction Zinc as in galvanized iron yields hydrogen gas witn solutions, whicn may explode und«f tn«M
COnOiIiOns

HAZARDOUS DECOMPOSITION PRODUCTS:

Fumes ol Chlorides |Ci') are given off at temperatures above 1600*C.

HAZARDOUS POLYMERIZATION:

WILL NOT OCCUP

MAY OCCUR

OTHER PRECAUTIONS:

Will undergo violent polymeraation with methyl vinyl ether The anhydrous, monohydrate, dihydrate and
tetrahydraie forms ol calcium cmonoe when dissolved m water, produce considerable amounts ol

heat

F. FIRE OR EXPL090N HAZARD

CONDITIONS OF FLAMMABILITY:
Noi appiicaoie

HAZARDOUS COMBUSTION PRODUCTS:

Nona

FLASH POINT:

METHOD Noi applicable

% BY VOL. IN AIR EXPLOSION HAZARDS:

UPPER FLAMMABLE LIMIT:

LOWER FLAMMABLE LIMIT

AUTO IGNITION TEMPERATURE:

Not applicable

•C

See Secuon E incompatibility

SENSITIVITY TO MECHANICAL IMPACT:
Noi applicable

SENSITIVITY TO STATIC DISCHARGE:
No' aspucabie

FIRE EXTINGUISHING PROCEDURES:

i Use extinguishing media appropriate lor Surrounding lira For tire lighting wear NIOSH approved self contained breathing apparatus

I



G. HAZARDOUS INGREDIENTS (MIXTURES ONLY)

MATERIAL OR COMPONENT/C.A.S. »



TOGA CLASS:

Noi applicable

PIN:

Not applicable

LABEL:

Not applicable

I

I

INHALATION:

Promptly remove lo (resn air

INGESTION:

It conscious, immediately give 2 to 4 glasses ol water, and induce vomiting by toucnmg hnger to back of tnroat. Get medical attention tor irritation,

ingestion, or discomlon from mnaiaiion

SKIN:

Remove contaminated clothing. Wasn witn plenty ol soap and running water

EYES:

Flusn eyes promptly witn plenty ol running water, continuing at least 1S minutes. Get medical attention.

THIS MATERIAL SAFETY DATA SHEET IS OFFERED FOR YOUR INFORMATION CONSIDERATION AND INVESTIGATION AS

REQUIRED BY FEDERAL HAZARDOUS PRODUCTS ACT AND RELATED LEGISLATION THE INFORMATION IS BELIEVED TO BE

ACCURATE BUT GENERAL CHEMICAL CANADA LTD PROVIDES NO WARRANTIES, EITHER EXPRESSED OR IMPLIED

CC-4iM7 H««tie Ko



APPENDIX E.2

Oil Field Brine
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I
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REVIEW PARAMETER LIST FOR OIL FIELD BRINE

A. GENERAL INFORMATION

Oil field brine, also referred to as formation water, is a clear to slightly turbid water

without odour, that is with drawn from wells during oil drilling operations. It

usually contains salts in solution (calcium, magnesium, and sodium chloride, at

average concentrations of 12, 4 and 9 percent respectively) as well as other

dissolved minerals associated with the region of extraction. It is usually applied for

dust suppression in south western Ontario, as it is generated by the petroleum in-

dustry in that region. Other uses for oil field brine are as tire ballast, winter ice

control, and well killing (to prevent gas from exiting).

SUPPLIER/DISTRIBUTOR INFORMATION

Manufacturer

Oil field brine is not generated in the Province of Ontario for the purpose of road

dust suppression. It is a liquid associated with the production of crude oil and

natural gas. The liquid must be disposed of by either pumping it back into the

ground with Ministry of Natural Resources approval, or by removal from the well

sites by contractors/applicators.

Supplier Information

Several companies involved in oil drilling operations supply the oil field brine to the

applicators. The Ontario Petroleum Institute can be contacted for information on

potential suppliers of oil field brine.

Applicators/Contractors

There are two major contractors in Ontario who store and apply oil field brine for

dust suppression. These are:

Harold Marcus Ltd.

R.R. #3
Bothwell, Ontario

NOP ICO

Telephone: (519) 695-3734

Contact: Dennis Marcus
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McKeegan Trucking Ltd.

R.R. #1
Sombra, Ontario

NOP 2H0

Telephone: (519) 864-1782

Contact: Bruce McKeegan

COST INFORNUTION

The oil field brine is usually given away by the oil drilling operations to the

contractors free of charge, if the contractors agree to remove the brine all year

round. The companies who own the wells would otherwise have to pay for disposal

of the brine.

Application costs range from $0.02 to $0.04/L (1991) applied to municipal roads,

depending on distance from the contractors site. Based on 2 to 4 applications per

season, this results in a seasonal cost of approximately $0.09 to $0.4 per square

meter (typical $0.14/m^). More frequent applications may be required at industrial

sites and would be more expensive to cover truclung and labour expenses.

SAFET\' PROCEDURES

Personal Protection

The following steps from the oil field brine Material Safety Data Sheet (Harold

Marcus Ltd.) help to ensure the protection of applicators:

1. Applicators should avoid all eye and skin contact with oil field brine.

2. Applicators should wear long sleeve shirts, trousers, impervious boots, gloves

and apron if there is a chance of contact with oil field brine.

3. Applicators should wear NlOSH'-approved mist respirators for misty

conditions. The masks should not contain metals corrodible by oil field

brine.

4. Applicators should wear chemical safety goggles when handling oil field brine

with a reasonable chance of eye contact (such as when manually filling

tanks).

Nsiional Irutiiutc lor Occupaiioiul Silei> and Healih
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Emergeno' First Aid

First aid procedures are outlined in the attached Material Safety Data Sheet for oil

field brine.

Storage Requirements

Oil field brine should not be stored in metal containers which the solution corrodes

(such as galvanized iron containing zinc). Containers should be kept closed and
protected from physical damage.

Transportation and Shipping Requirements

Oil field brine is transported via tanker truck. No special handling requirements are

necessary.

Spill Procedures

In accordance with Part 9, Section 79 of the Environment Protection Act, a spill is

defined as any discharge, intentional or unintentional, of material from its

containing unit beyond the recommended maximum application rate, into the nat-

ural environment. This can be caused by spray bars left on after operation, tank

rupture, tank turn over, etc. In the event of a spill the follov/ing procedures are

recommended:

1. The spill should be isolated and contained as best possible.

2. All Provincial and Federal Agencies as required by law are to be notified

immediately including:

• The Ontario Ministry of the Environment Spills Action Centre at

(800) 268-6060.

• The municipality in which the spill occurred.

• Environment Canada at The Ontario Regional Environmental

Emergencies line: (416) 973-1059, or (416) 346-1971 (cellular).
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SOURCE DESCRIPTION AND Ql'ALITV CONTROL

Oil field brine is brought to the surface during the production of crude oil and

natural gas. It is primarily composed of formation water with minor quantities of

soluble chemicals.

Both major contractors test the stored salt brine once per year for calcium chloride,

magnesium chloride, and sodium chloride concentrations. Specific gravity is also

measured in every load to be used on roads.

B. TECHNICAL EFFECTTVTNESS AND APPLICATION PROCEDURES

TECHNICAL EFFECmTNESS

Oil field brine performs as a dust suppressant and road stabilizer in much the same
manner as calcium chloride, although not as effectively, because of its lower calcium

chloride concentration. Oil field brine's technical effectiveness varies with the traffic

volume, weight, rate of application climatic conditions, and soil composition.

To evaluate the technical effectiveness of oil field brine, a telephone survey of

applicators and current users of oil field brine in Ontario, as well as a general

literature search were conducted.

In general, users surveyed for this study indicated that oil field brine performs

acceptably when applied on roads with light volume traffic, but effectiveness

degrades on more frequently travelled roads. Vehicles heavier in weight, such as

trucks, also tend to reduce the effective lifetime of the oil field brine. A Canada
wide survey of Canadian road agencies conducted by the Roads and Transportation

Association of Canada (UMA Engineering Ltd., 1987) confirmed the Ontario

findings, that is; oil field brine is most effective on roads with low volume and

lighter weight traffic, such as cars.

The only other province that reported using oil field brine as a dust suppressant was

Albena. Oil field brine used in southern and central Alberta is reponed to be

comparable in performance to calcium chloride (UMA Engineering Ltd., 1987).

Municipal road agencies indicated that application frequencies arc once even, two

months during the dust suppression season. Less frequently travelled roads, with

light weight vehicles, such as park roads, require less frequent applications. At one

Ontario industrial site, oil field brine is applied every two weeks because the heavy

truck traffic quickly deteriorated the road surface and the dust suppressing ef-

fectiveness of the oil field brine.
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A report on dust suppressant use for controlling dust emitted from unpaved roads

in the iron and steel industry compared oil well brine against calcium lignosulphate

and an emulsified asphalt resin (Russell, 1983). The oil field brine was applied five

times over a period of 14 days before testing began, for a total of 20.5 Um applied.

At this application rate, complete control of fines was demonstrated. Russell re-

commended that oil field brine be reapplied when the salt concentration drops to

half of the concentration represented by the rate at which complete control is

achieved. It should be pointed out that the application of 20.5 L7m^ used in Rus-

sel's study is about seven times the normal municipal applications rate.

The unusually high application rates of 20.5 L/m^ in the Russell study provided

uncharacteristically high dust suppression efficiencies; oil field brine was as efficient

as emulsified oil resins. In a field study for the Ontario Ministry of the

Environment, several dust suppressants were applied to municipal roads in Southern

Ontario (Acres, 1988). Stationary measurements of dust emitted from treated road

surfaces were taken over a three month period. The results showed that oil field

brine was one of the poorest performers. The moving vehicle dust measurement

results are more accurate because of superior measuring techniques and the

absence of wind direction as a variable. These results indicated that oil field brine

was the least effective dust suppressant with dust levels measured from the surface

2,000 times those of calcium chloride.

Municipal users surveyed in this study confirmed that oil field brine has lower dust

suppressing efficiencies than other dust suppressants, particularly after periods of

significant rainfall. Since the salts in oil field brine are water soluble they have a

tendency to leach out after periods of significant rainfall. Thus, rain reduces the

effective lifetime of the oil field brine, and results in deterioration of the road sur-

face. The results in the iron works study (Russell, 1983) also show that the ef-

fectiveness of the oil field brine is reduced over time, especially after periods of

rain.

Another climatic condition that reduces the technical effectiveness of the oil field

brine is very dry weather. Since calcium chloride, the main component oil field

brine, is deliquescent, it requires moisture to bind the road materials. Calcium

chloride performs best in regions with over 50 percent relative humidity (Public

Works Canada, 1983).

Because oil field brine is essentially a dilute solution of calcium chloride, the effects

of surface composition on dust suppressant performance is believed to be similar

for both dust suppressants. Oil field brine, is therefore, not effective in sandy soil,

soil with no fines, or soil with fines in excess of 8 to 10 percent. Under those

circumstances the effectiveness of calcium chloride is reduced because these soil

types reduce the dust suppressant's ability to bind the surface (See Review Para-

meters List for Calcium Chloride).
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Summary of Overall EfTectiveness

The performance of oil field brine is dependent on several factors, including:

1

.

Oil field brine generally performs best on roads with lower traffic volumes and

light weight vehicles such as cars. High volumes or heavy vehicles such as

trucks tend to quickly reduce the effective lifetime of oil field brine.

2. Application frequencies of oil field brine var>' with the site. Industrial locations

report applications as frequently as everv' two weeks or less, while municipal

road services report application frequencies every two months.

3. Unusually high application quantities of oil field brine can produce dust control

efficiencies for treated roads equal to those for roads treated with emulsified oil

resins. Under these circumstances, reapplication is recommended when salt

concentrations in the soil fall to 1/2 of the value that controls fines at a 100

percent level. However, these recommended application rates are 3 to 7 times

the usual municipal rate.

4. Under typical municipal dust suppressant application rates (3 L/m'), oil field

brine has been shown in one study to be one of the least effective dust

suppressants used in Ontario.

5. Heavy rain has a tendency to leach the salts in oil field brine from the road

surface, thereby reducing the technical effectiveness, and shortening the lifetime

of effective dust control.

6. A relative humidity of about 50 percent or more is recommended for oil field

brine use. Thus, ver> dr\' weather has a negative impact on the effectiveness

of oil field brine.

7. Soils with high sand or high fines content, or no fmes content, are not

recommended for treatment with oil field brine, since binding of the surface for

dust suppression cannot be achieved.

APPLICATION PROCEDURES

Site Restrictions

According to the Ontario Ministr> of Environment's Draft Guidelines for the

Application of Dust Suppressants, product dust suppressants should not be applied to

sites closely adjacent to or crossing watervsay(s) or marshes, or near wells.
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Surface Preparation

Published literature prescribing the road preparation procedures for the application
of oil field brine was not identified in the literature search. Preparation information
was obtained from the telephone survey of municipalities and contractors conducted
for this study.

According to the telephone survey, surface preparation is usually no more than
grading to remove potholes and corrugations. However, the suggested preparation
for oil field brine application, is as follows:

1. Proper drainage should be provided for the yard or on both sides of the
road.

2. The surface should be graded to a significant depth (20 to 50 mm) to

remove pot holes, corrugations and other ruts. If the road is deeply rutted
or corrugated it may require scarification between 25 and 100 mm.

3. Gravel or fines should be added as required to yield a final composition of
10 to 15 percent fines (<200 mesh) (UMA Engineering Ltd., 1987).

4. The road must be shaped to the correct crown (about 4% straight line) using
a grader equipped with a straight flat blade.

5. Oil field brine should be applied while the surface is still moist.

6. Compaction of the surface is suggested to provide a firm solid base,
paniculary if the surface is being constructed.

Length of Time Before and After Precipitation

Application of oil field brine is generally made while the road surface is

moist/damp. Usually, this is about 6 to 12 hours after a significant rainfall,

depending on the time of year. Application should be made 12 to 24 hours before
the next rainfall, depending on humidity, to permit curing and hardening of the
surface. If heavy rains are expected, the brine should not be applied until after-

wards to prevent leaching and runoff.

Application Equipment

Application equipment for calcium chloride can also be employed for the use of oil

field brine. Literature on equipment specifically for oil field brine application was
not identified. The application equipment for calcium chloride application outlined

by the various provincial transportation agencies vary significantly. Although not

TOR/DUST2W5J1



adopted in Ontario, the British Columbia guidelines are presented here, because
they arc the most comprehensive guidchncs that were identified for apphcatjon

equipment. These are presented below (UMA Engineering Ltd., 1987):

• A pressurized distributor tanker truck of no less than 18,000 litres

capacit)', unless limited by narrow or steep roads.

• A quick opening gate in the dome.

• A dipstick calibrated in 10 mm increments with calibration chart.

• An external readily visible depth gauge wdth 50 litre accuracy.

• Rear mounted spray bars and nozzles 0.6 to 3.6 m wide capable of:

venical and lateral adjustment

producing double coverage in one pass.

• Spray bars that do not extend into the lane of opposing traffic unless

adequate warning measures are taken.

• The feed to the spray bars equipped with:

recirculation before and during operation

filters.

• Spray nozzles:

fitted with instant on/off valves, and,

which yield fan-shaped sprays without atomization.

• A pressure pump capable of applying a minimum of 120 litres of

material per minute per meter spray bar.

• An operator visible 15 kPa pressure gauge.

• An operator visible fiow meter.

• An operator visible fifth wheel tachometer calibrated in meters y)cr

minute.

Personnel Requirements

Typically, rwo to four people are required for safe application. This would consist

of at least one. maybe two, flag persons and or operator of a pilot warning vehicle,

the operator of the application truck, and a checker (the flag person can double as

the checker).

8
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Dilution

Oil field brine is not usually diluted as effectiveness is reduced. It could be diluted

with water, but should not be mixed with any other liquid without Ministry of the

Environment review.

Application Rate and Frequency

In municipalities across Ontario, oil field brine is applied twice per season, and
often up to 3 to 4 times. Drier seasons may warrant even more applications of

product. Industrial applications rates vary from 3 to 18 L/m', which may have an

effective period as short as 2 weeks under certain industrial use conditions. Munici-

palities apply from 1.5 to 3.2 L/m^ throughout South Western Ontario depending on
the need, climatic conditions, and surface conditions/compositions. Application

rates do not vary for subsequent applications.

Ponding should be avoided during application. Ponding will depend on several

factors: the rate of oil field brine discharge, the speed of the application truck, and
the porosity of the surface materials. Ponding can be prevented by shutting off the

spray bars when the vehicle/truck is stopped or is passing over paved/sealed

portions of the road. Care should also be taken to ensure that the liquid is applied

at or below the suggested rates. If ponding still occurs, then a decrease in the

application rate is necessary.

Curing Time

Traffic may be allowed on the road immediately after application. Curing time (12

to 24 hours) depends on relative humidity and ambient temperature after

application.

Problems/Hazards

Roads treated with oil field brine may be slippery after periods of rain.

C. PHYSICAL AND CHEMICAL CHARACTERISTICS

PHYSICAL PROPERTIES

The physical characteristics of oil field brine are presented in Table 1.

TOR/DUST2W5J1



1 Table 1



Table 3



D. TOXICITY AND SUB-LETHAL EFFECTS

ACUTE TOXICITY^

B.A.R. Environmental carried out acute toxicity testing on the same sample of oil

field bnne provided for chemical analysis. LC50 values and their 95 percent

confidence intervals were measured in test species of rainbow trout and Daphnia
magna in duplicate samples. The LC50 is the median lethal concentration (i.e. the

concentration of the test chemical in water that is estimated to be lethal to 50
percent of the test organism within a prescribed period of time).

Acute toxicity of oil field brine is presented in Table 4. According to one rating

system (IMCO/FAO/UNESCOAVMO, 1969). oil field brine toxicity rates a grade

on a scale of to 4, meaning it is "practically non-toxic".

Table 4

Acute Toxicit> of Oil Field Brine to Rainbow Trout and Da



SUB-LETHAL EFFECTS

Limited information is available on the sub-lethal effects oil field brine. Therefore,
this information was supplemented with available information on the sub-lethal
effects of those contaminants found in the sample above guidelines and objective
concentrations for drinking water and aquatic life, as presented in Table 5.

Table 5

Comparison of Contaminant Limits for Drinking Water and Aquatic Life to

Concentrations in Oil Field Brine'



of concern which could potentially cause problems over the long term. In many
cases, the toxological data available is limited.

Main Components

The single dose oral toxicity of salt brine is low. The oral LD50 of a sodium salt

brine for rats is 3,550 mg/kg (DOW MSDS). However, excessive exposure may
cause nausea, vomiting and diarrhoea (Brine MSDS, 1990). A single prolonged ex-

posure to oil field brine is not likely to result in the material being absorbed

through skin in harmful amounts. The LD50 of a sodium salt bnne mixture for skin

absorption in rabbits is > 10,000 mg/kg (Brine MSDS, 1990j. Inhalation, in-

tratracheal instillation and intravenous injection of brine solution induce tumours in

experimental animals (Brine MSDS, 1990). It may cause moderate eye irritation

and slight corneal damage.

Contaminant Based .Assessment

The major cationic components of oil field brine were found in small quantities

except calcium, magnesium, sodium and chloride. The main environmentally

significant characteristic of calcium, magnesium, and sodium chlorides arc their ex-

tremely high water solubility giving rise to highly mobile ions of calcium, magnesium,
and sodium. High ionic strength waters resulting from runoff have the potential to

cause salt-effect damage to vegetation and increase salinity of recei%ang waters.

While it has been stated that calcium chloride, a major component of oil field brine,

may adversely affect aquatic species, no documentation was found to indicate these

effects have occurred from the use of oil field brine as a ^ust suppressant on roads.

In fact, aquatic biota would be much more tolerant to most metal contaminants m
the presence of calcium and magnesium.

High level of salts such as sodium in surface water may create salinity problems to

fresh water biota.

Calcium is absorbed into vegetation and is generally beneficial to plant life.

Chloride is also absorbed in small amounts, but can be toxic at vcr\' low

concentrations. Chloride toxicity to plants is variable, depcndmg on plant type, re-

sistance, nutrient balance and season. Effects on plants exposed to soil salts include

reduction in growth, leave browning, premature fall colouring, rv^ig and branch

dieback and in some species, death.

No guidelines exist for soil concentrations of chloride. Roadside grasses were

reponedly not affected when soil chloride concentrations were 2,650 to 4,900 mglcg,

as a result of road deicing and dust suppressant applications (Acres, 1988). Trees

like sugar and red maple tolerate chloride soil levels up to 2,000 mglcg, while white

14
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poplar and red oak can tolerate up to 6,000 mg/kg. Grasses tend to be much more
tolerant of chloride than trees (Salt Institute, 1971).

A number of metals exceeded the relevant guidelines slightly. However, only a few
of these might be of human or environmental concern. Aluminum, iron and boron
are not likely to cause toxic or sub-lethal effects unless injested in massive amounts.

Dl effects to sodium sensitive individuals due to high levels of sodium in drinking

water have been documented. Aluminum and boron may accumulate in aquatic

animals and biota. Again, this would only occur with exposure to excessive

amounts. Toxic effects of metals in the environment resulting from dust

suppressant application would not likely be a concern if care is taken not to apply

the material in the vicinity of waterways.

SUMMARY

The following main points summarize the acute toxicity and sub-lethal effects of oil

field brine:

• The acute toxicity (LC50) of oil field brine to rainbow trout (96 h)

was measured to be 52,305 mg/L. The acute toxicity (LC50) to Dap-
hnia magna was measured to be 24,000 mg/L.

• Anhydrous calcium chloride is moderately toxic to mammals, with an

oral LD50 of 1,000 mg/kg for rats.

• Calcium present in oil field brine has no relevant sub-lethal effects

and will be beneficial to vegetation. Furthermore, aquatic species are

more tolerant to metals in the presence of calcium.

• Chloride present in soils negatively affects vegetation growth and

germination, depending on the tolerance of the species and the soil

concentration. Chloride produces an undesirable taste at high levels

in drinking water (250 mg/L).

• Several metals were present in oil field brine solution at levels slightly

above guidelines and objectives for drinking water and aquatic life.

Under normal dust suppressant use, these would not pose any envi-

ronmental or human health concern.

15
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E. ENVIRONMENTAL IMPACTS

MAIN COMPONENTS

Two physical processes are involved in the movement of oil field brine through the

biosphere. These include the rate and extent of migration of the hydrated salts, and

the factors which govern the concentration of the dissociated ions at any given

distance from the application site. The latter is discussed under the following

heading.

The active dust suppressing compound in oil field brine is calcium chloride.

Calcium chloride applied to unpaved surfaces absorbs moisture from the surface

and/or the atmosphere, and penetrates the road surface to bind soil particles.

Trapped moisture resists evaporation, and the treated surface remains damp even

in hot weather. Calcium chloride does not crystallize and accumulate on road sur-

faces, and therefore, air dispersion of salt is minimal (School of Public Health,

1982).

Calcium chloride moves through the environment with water, and this movement is

dependent on the amount of precipitation, drainage and chemical and physical

propenies of the soil. Because it is associated with water, it will move deeper into

the soil during wet periods, and return back to the road surface during dry periods.

Although venical movement has been shown to occur somewhat, lateral movement
occurs at a much lower rate. In one study of calcium chloride application on roads,

23 percent of the original amount of calcium chloride remained at a depth of 38 cm
after 55 months on a sandy clay surface, but only 4.1 percent was found in the

shoulder 60 cm from the road (Ogden, 1976). In the Acres (1988) study where salt

brine was applied, chloride levels in the treated road material were up to 20 times

higher than in ditch materials, and were 6 to 20 times higher in the first 10 cm
depth than in the 10 to 20 cm range.

With significant rainfall, or where there are high drainage rates (eg. steep slopes,

impervious soil, or porous soil), calcium chloride and the other salts in oil field

brine move with water as surface runoff or soil leachate. In these conditions, the

constituent ions, Ca^*, Mg'*, Na"^ and CI' dissociate and migrate through the

environment (School of Public Health. 1982).

COMPONENT BASED ASSESSMENT

To evaluate the environmental impacts of oil field brine applications, impacts of

each of the major components, as well as those contaminants identified in Table 3.

were reviewed. These included;

• Calcium
• Chloride
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• Wells have also been reported to be contaminated by road deicing

with salts. Tlie pollution of well water is not usually due to ground-

water contamination, but from concentrated surface runoff mirusion

into the wells.

The amount of chloride applied to roadways for dust suppression is estimated to be

one third of the quantity applied for road deicing annually. In a study for the

Ontano Ministry of the Environment, chloride levels m vegetation near roadways

treated with salt brine were almost 2 times that of normal background

concentrations (Acres, 1988).

In surface waters, chloride can react with mercury, released from bottom sediments

in the presence of calcium. The soluble form of mercury that results is then

available for uptake by aquatic biota (School of Public Health, 1982).

Sodium

Sodium is an undesirable contaminant in water from aquifers and surface water, as

well as in soil. Sodium is a problem in the soil solution as a component of total

salinity, which at varying levels creates toxicity problems for adsorption. Sodium is

also of interest in drinking water, since sodium restricted diets are often recom-
mended to address human health concerns.

Sodium salts have a very high solubility coefficient, meaning they are readily

dissolved in rain water, making sodium one of the more mobile components of oil

field brine (Acres. 1990). The quantity of sodium applied to road by application of

oil field for dust suppression is several order of magnitude lower than the amount
released by standard winter road salting practices.

Metals

None of the metals anaK-zed in the study sample of oil field brine solution were

present at levels greater than the guidelines and objectives levels for soils. In a

study for the Ontario Ministry of the Environment (Acres, 1988), metals studied in

oil field brine were lower than crustal abundance concentrations. Furthermore,

levels in treated road surface materials, road diich materials and site vegetation

near the treated site, were not attributed to the effects of salt brine applications.

The results indicate that oil field brine did not increase soil metals levels under

normal use. However, long term effects of metals build-up in treated soils and

surrounding areas have not been measured.

18
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Summary

The following points summarize the environmental impacts of oil field brine used as

a dust suppressant:

• Calcium chloride in oil field brine moves through the environment

with water, and therefore, it will move deeper into the soil during wet

periods, and return back to the surface in dry periods.

• During significant rainfall or where there are high drainage rates, oil

field brine will dissociate into constituent ions (Ca^*, Mg^"^, Na"^, CI)

and will move with surface runoff or leachate.

• Calcium does not generally migrate extensively, as it becomes

adsorbed to soil particles. This adsorption may release more readily

exchangeable ions such as mercury, copper and lead.

• Literature on the effects of chloride as a result of dust suppression

was not identified. Literature focuses on road deicing, where the

amount of chloride applied to roads is approximately 3 times higher

than for dust suppression. Environmental impacts of chloride from

road deicing include:

Increases in river and lake chloride concentrations, reported to

be not significant.

Increases in chloride levels in well water supplies, as a result of

surface contamination rather than aquifer contamination.

Creating the potential for release of soluble mercury from

bottom sediment in surface waters.

I • Sodium present in calcium chloride solution is a very mobile ion that

will migrate with runoff and groundwater. The quantity of sodium

^ applied in calcium chloride applications, is several orders of magni-

I tude less than used for road deicing.>• One study has shown that heavy metals applied to roads from oil field

brine applications did not significantly increase the background levels

of these metals at the application site.

I

I

i

F. OTHER IMPACTS

The use of oil field brine as a dust suppressant has some potentially negative side

effects (Brown, 1989; Acres, 1988). Complaints are often made about the following:

19
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Acceleration of corrosion on vehicles travelling on salted roads.

Exposed leather will dry and become stiff, cracked, or even brittle.

Scaling and deterioration of pavement, roads and bridges (Salt Insti-

tute, 1971).

Slipperiness of road surfaces during periods of rain.

20
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MATERIAL SAFETY DATA SHEET
I PRODUCT IDENTIFICATION

51^-695-^60^
'

" I3EN-MAH BRINES LIMITED
•ICULAW Tltlrwoul NO
iMf *CINCT Tlkt^ONl MO

Aoo.tg £^p^ ^3 BOTHWELL, OFTARIO. HOP ICO

TRADE NAME
dek^ji^^ji BRIRES LIMITED

SYNONYMS "LIQUID BALLAST"-IJUST CORTEOL

II HAZARDOUS INGREDIENTS

M«T|Mi«|. O» COM»OM|nT M«Z«MO 0«T«

Hone - This a&terial is about a 30% solution

of calcium, sodium and ma^eeium chloride in

water.

•OiLiMC 'OiMT rwMU mC

ICI»>C C«*V1TY IMjO*l

VA»0« OlMSlTT IAin«ll

* vOCATittS •» vOt

A^v|«nA><l &N0 OOrw

III PHYSICAL DATA

Higher than water

1.2 +

],fta« than vfttar

75?^

MIlTlHCOiXT -.300c

"•'«>• •"«""•• Less than water

»Olu»h.itt «xkjO. \i» «rr

Tnf^T1^f.c^y

|V*»«"*î<0^ «A^C «tUTYl ACIT4TI UQ ^ __ T- BS

Clear and odour-free
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IV FIRE AND EXPLOSION DATA

9 k A^M ^OiM Î

11(11 Ml I~O0l
No Flash Point. none

«lAMWAivi iiMn J IN Ai» \ < ,oi. NON F L AM/i A^j E

Ml O'» Sel^ - Extinguishing

triC'Ai «'"I

UMl/tUA^ I H»l

M 1 1 e

No fie

V HEALTH HAZARD INFORMATION

M|A|.I~-a;a«0&«'A

• OlTTI > Of I I^OIU"!

iL*t.o* Liquid Inhalation of spray may cause irritation

IIIH COOIACI May cause sliaht i ^.z*^

IKIM AUSO" lOM ^l
1 ^

I T| C0»«' AC! Will cause irritation
'M:nt.o«

^^^^ cause discomfort, also mav be absorbed through
..Mc».o'o.i.i.'r3i^«i ^0 effects digestive tract

Acu^i ovi«ii.->jw«! None, unless fall occurs into container

C»«ONiC Ovt«ll>OIU*l
Ni 1

luiKCIxC' AXO'i'I' AiO^'OCtOuoll

«"It Wash out with water

Hdsh out with water

""*'*''°" No vapour except water

.Cll'iO»
D-ink ^^clpquatp wi>.'p^ ^n»- r1;lutiQ

••O' It '0 '-«liCiAH
Water dilution is best in all cases
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VI REACTIVITY DATA
COMOITlOMt CO«<T«l«u»«^C TO 1».|T*«ILIT»

None

IMCOWAIitlklTV Insoluble in most organic liquids

•AjAMOOut 0ICO"»0'itiO»< "«OO^'J

None

Does not polymerize

VII SPILL OR LEAK PROCEDURES
I'm TO»! i»«iKi» MAiia.Ai •j«<lj»s(oo'' $'.i.i.(t

Use any type of absorbent. Also, water con be
used for dilution where this is reasonable.

NIUTKALUIWC CMiWiCALI

None required

WASTl OICOSAL MITmOO

When sufficiently diluted the impact on the
environment is nil.

VIII SPECIAL PROTECTION INFORMATION
VINTlLATtON nlOuiAIWtMTI

None

»'cci»ic»i«»o».*i. wioTicTivi lowipwtxT Nothing but water vapour is given
off unless heavy liquid i s splashed•tfIMATOnr II^ICI'T IN OITAII.I or sprayed

iti
Use goggles - wash with water if eyes get contaminated

CkOvtl
Shou Id be used

oTM,,cLo.-.KCAMoiou.r«,.T Rubber boots and aprons for massive
general exposure to spills

164



IX SPECIAL PRECAUTIONS

Il *T| Ml «t I

This is a water solution of calciuni

chloride, sodium chloride and magnesium chloride

with traces of related chloride salts. In effect,

it is concentrated seo water.

01^1 XANOl'SC «MO
t'Oa^Ci •lOUlKIMINI}

Nothing special. Steel will rust more
quickly than it will with water only.

»-.... .01, D. S. ALEXANDER M.Sc. F.C.I.C.

*oo-.u LAMBTON SCIENTIFIC INC.. SARMA. ONTARIO

o*M OCTOBER 24, 1983
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REVIEW PARAMETER LIST FOR TEMBI^a) A-002

A. GENERAL INFORMATION

Tembind A-002 is a 50 percent solids solution of lignin sulphonate and is classified as a
lignosulphonic acid-ammonium salt. Tembind A-002 is commonly called an ammonium
lignosulphonate. In its liquid form, it is a dark brown solution with a woody odour. In

its processed dry form, it is a brown powder with the same odour. Tembind A-002 is

manufactured from the lignin content in trees. It is usually diluted with water to a 25 or

35 percent solids solution, called Tembind 25 and Tembind 35. Tembind A-002 is also

used as a dispersant and water reducer in concrete, as a pellet binder in animal feed, in

animal molasses, and as a replacement for formaldehyde in particle board.

SUPPLIER/DISTRIBUTOR INFORMATION

Manufacturer and Supplier

Temfibre Inc.

P.O. Box 3000

George Petty Road
Temiscaming, Quebec
JOZ 3R0

Telephone: (819) 627-9505

Contact: Jim McCallum

Temfibre Inc. also distributes the product.

Applicators/Contractors Information

Jim McCallum ((819) 627-9505) of Temfibre Inc. or Mr. Larry Ellerker ((416) 235-4046)

of the Ontario Ministry of Transportation can be contacted for information on
applicators of Tembind.

COST INFORMATION

Product costs for a 50 percent solids solution are about $66 per tonne (1991) from the

manufacturer.
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The manufacturer either delivers and applies Terabind, or the product is picked up by

one of Temfibre's distributors. Costs for delivery or pick-up (1991) range from S500 to

$800 per load (43 tonnes) or $10 to $18 per liquid tonne delivered.

Final application costs to users are approximately $95 per liquid tonne of 25 f)crccnt

solids solution. Sandy soil areas warrant the use of 35 percent solution, which costs

about $133 per tonne. The total 1991 costs to users range from $0.1 to $0.2 per square

meter per season.

SAFFn PROCEDURES
Personal Protection

Smcc Tcmbind A-002 is a non-corrosive or reactive, natural, biodegradable dust

suppressant, only minimal protection is required in its handling, such as impervious

gloves and safety goggles.

Emergeno First Aid

First aid procedures are listed in the attached Material Safety Data Sheet for Tcmbind
A-002.

Storage Requirements

Special containers are not required for storing liquid Tembind A-002. However, the

product will stratify (settle) if stored undisturbed for long periods and the bottom fluid

may be 3 to 5 percent richer in solution than the top. Thus, the tank should contain an

agitator or recirculation unit.

Transportation and Shipping Requirements

Tcmbind is transported in tanker trailer trucks of 27,000 litre capacity or more. No
special precautions are necessary beyond normal transportation of liquids.

Spill Procedures

In accordance with Part 9, Section 79 of the Environment Protection Act, a spill is

defined as any discharge, intentional or unintentional, of material from its containing unit

beyond the recommended maximum application rate, into the natural ensironmcnt. Tins

can be caused by spray bars left on after operation, tank rupture, tank ovcnurn, etc. In

the event of a spill the following procedures are recommended:
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1. Further loss of product should be limited or halted.

2. The following people/organizations should be contacted:

• The Ministry of the Environment at the Spills Action Centre l-(800)-268-

6060.

• Environment Canada at The Ontario Regional Environmental

Emergencies line: (416)-973-1059, or (416)-346-1971 (cellular).

• The contractor management.

• The local municipality.

• The owner/lessee of the vehicle and/or the shipper/owner of the product.

• Temfibre emergency numbers:

North Bay Terminal: (800) 461-7310 or (705) 495-2195

Temiscaming: (819) 627-9505

After Hours: (819) 627-3321

SOURCE DESCRIPTION AND QUALITY CONTROL

Tembind A-002 is manufactured from spent sulphite liquor. Initially, ammonia, sulphur

dioxide and water are used to cook wood chips (mostly pine and spruce). The sulphur

dioxide reacts with wood's lignin to form lignosulphonates, which are removed from the

pulp by washing with water. The resulting red liquor is evaporated to remove sulphur

dioxide, acetic acid and other volatile compounds to yield a 50 percent sohds solution.

The liquor is then neutralized with ammonia to a pH between 4.8 to 5.5 to produce

Tembind A-002.

Tembind A-002 is only produced when certain grades of pulp are produced at the mill.

Solids are controlled to 50 percent (by weight) in the evaporators, as measured by

density hydrometers. These numbers are control charted.

The pH is adjusted when the spent sulphite liquor is first received, and again just prior

to shipping, if necessary. These numbers are also control charted. Every shipment is

also analyzed for viscosity.

Once per year, a sample of Tembind A-002 is sent to a contracted laboratory for analysis

of heavy metals and chlorinated organic compounds.
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B. TECHNICAL EFFECTIVENESS AND APPLICATION PROCEUl RES

TECHNICAL EFFECTINTNESS

Tembind is used primarily as a dust suppressant rather than a road stabilizer.

When Tembind is applied to a road surface, it peneu^ies the granular material a few

centimetres, depending on the porosit>' of the surface. If the surface is not ver>' porous,

penetration is limited to a few millimetres. The portion that penetrates will form a

matrix with the fmes and smaller granules to bind the surface particles together. The

portion that remains on top of the surface forms a crust that resembles a frequently

oiled road. Generally, regular maintenance of the road surfaces is required with the use

of Tembind, to remove light to medium potholing, which usually occur within 3 to 4

weeks after application. The effectiveness of Tembind and ammonium lignosulphonaies

in general, depends on climate, traffic, method and level of application.

Rain can reduce the performance of lignosulphonates as dust suppressants. A study

conducted by the Ontario Ministrv' of Transportation (Ontario Ministrv' of Transporta-

tion, June, 1986) included a survey of 24 road agencies, including municipalities in

Canada and the U.S., to identify which dust suppressants are used and in what

locations. The survey found that lignosulphonates are preferred dust suppressants in

more arid regions. Telephone interviews with a range of dust suppressant users in

Ontario were conducted by CH2M HILL as part of this study. Users confirmed that

drier weather and good road drainage are necessar} conditions for achieving acceptable

dust suppression performance from lignosulphonates. Since lignosulphonates are water

soluble, rain has a tendency to leach the material from the road which shortens the

effective lifetime. Therefore, good drainage permits the rain water to be removed as

quickly as possible.

Heavy rainfalls may also cause lignosulphonates to pond in puddles and ditches. This

was observed during field tests conducted for the Ontario Ministr> of 1 ransportation

carried out on roads in Southern Ontario using Tembind .^-002 (Oniano Ministry of

Transportation, Januan., 1986). No details concerning the amount ol rain was recorded.

Although weather can have a negative effect on Tembinds eflectiveness, the lifetime

of lembind was comparable to that of calcium chloride in this study. A report cited

in the 1981 British Columbia Ministr> of Transportation survey on Provincial dust

suppression practices, indicated an effective lifespan for lignosulphonates from 2 to 3

months in an area that received 292 cm of rain annually. No other site details were

presented in this report.

Traffic volume is another variable that can affect the effective lifetime of Tembind. In

a Southern Oniano study (Ontario Minisirv' of Transportation, Januan. 1986) tralTic

ranged from an average of 50 vehicles per day (ADl or average daily traffic) to 1.039

ADT. The higher traffic volume shortened the eflective period of 1 embind from 3 to

2 months. The telephone survey also indicated thai heavier traffic (dump trucks)

accelerates the degradation of the surface dust, and thus reduces the etTeciiveness of

Tembind.
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In an Ontario Ministr>' of Transportation study (June, 1986), field tests compared the

performance of Tembind 35, calcium chloride and waste oil on municipal roads in

Huntsville, Ontario. Overall results indicated that although the Tembind was fair to

good as both a dust suppressant and road stabilizer under the conditions tested, it was
the poorest performer of the three. In a study for the Ontario Ministry of the

Environment (Acres, 1988) the effectiveness of several dust suppressants on Southern

Ontario roads were compared. Effectiveness was defined by stationary measurements

of dust emitted from treated road surfaces over a three month period. The study found

that Tembind provided dust control similar to the most effective suppressants tested.

However, the dust emissions measured from a moving vehicle travelling over the treated

surface showed that dust from the road treated with Tembind was twelve times higher

than results for the most effective dust suppressants, and twice those of another pulping

liquor (also a lignin based product).

In the telephone survey conducted for this study, users reported that a higher fmes

content (fines are < 200 mesh) in the road surface was beneficial to the effectiveness

of Tembind, while sand had a negative effect. Temfibre's technical literature

recommends that the road surface fmes content be greater than 10 percent for optimum

performance. In very porous surfaces, such as one with high sand content, the void

spacing and particles are too large preventing a strong matrix from forming.

Tembind, and ammonium lignosulphonates in general, are accepted as dust suppressants

across Canada and have been shown to be similar in performance to calcium chloride

under a variety of conditions. Unfortunately, a comprehensive performance evaluation

of Tembind cannot be made because detailed information about weather conditions,

road characterization, etc., has generally not been reported in field studies.

Summary of Overall Effectiveness

1. Generally, of ammonium lignosulphonate treatment of road surfaces is an

effective means of dust control if it does not rain within 24 hours of application.

2. Ammonium lignosulphonates will provide the best dust control for the longest

periods in arid climates. Ammonium lignosulphonates are soluble in water and

may runoff or leach in heavy rain, which reduces their effective lifetime.

3. Effective periods for confrolling dust with ammonium lignosulphonates can be

up to 3 months for a variety of municipal road traffic volumes.

4. Calcium chloride is often reported in the literature as equal to slightly better

than the lignosulphonates in overall performance.
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5. Ammonium lignosulphonate may not perform as well as a dust suppressant and
stabilizer for roads that have a significant portion of the traffic generated from
heavy trucks and equipment.

6. Tembind is effective as a dust suppressant in soil types with higher fines than

would be recommended for calcium chloride use. Sand limits Tcmbind's ability to

form a matrix with the surface materials thus reducing its effectiveness.

APPLICATION PROCEDURES

Site Restrictions

Caution is advised when applying lignosulphonates near trout spawning areas to prevent

runoff. According to the Ontario Ministry of Environment's Draft Guidelines for the

Apphcation of Dust Suppressants, product dust suppressants should not be applied to

sites closely adjacent to or crossing waterway(s) or marshes, or near wells.

Surface Preparation

There are several ways to prepare the road for application of Tembind. The methods

generally include: initial grading of the surface to remove potholes, corrugations, and to

loosen the surface material, and spraying the Tembind in layers and allovsing it to

penetrate the surface. Some methods suggest a second grading before the last spray to

remix the road material and Tembind.

The following are two methods of application that have been tested by the Ontario Min-

istry of Transportation (Ontario Mmistry of Transportation, June, 1986) using Tembind
35. Each method contains road preparation steps. Although no conclusions were dra^^Ti

in the study report, results suggest that these two methods of application provide opti-

mum performance of Tembind 35.

Application Method 1

1. The road surface should be graded 7.6 cm deep to remove all corrugations, pot-

holes, and to loosen the road surface material to the penetration depth desired.

2. Tlie road should be graded 5.0 cm deep in a manner to leave a windrow on both

sides. The distance between the windrow should be 6.1 m wide.

3. The road surface between the windrows should be sprayed at a recommended

application rate of 0.91 Um*.
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4. The road surface should be graded 5.0 cm deep from the right side to the left

side and back to the right side, in the same manner as mixing mulch. It might be
necessary to make an extra pass with the grader to mix and level the material

properly.

5. The road surface should be sprayed again 6.1 m wide at a recommended
application rate of 0.91 L/m.

6. The road surface should be regraded 5.0 cm deep from the left to the right side

and back to the left side, in the same manner as mixing mulch. Again it might be

necessary to make an extra pass with the grader to mix and level the material

properly.

7. The finished grade should be left with a crown of 4.2 cm per m from the centre-

line to the edge of the road.

8. The dust control product should again be sprayed on the finished grade 6.7 m
wide, at a recommended application rate of 0.91 IVm^.

Application Method 2

1. The road surface should be graded 7.6 cm deep to get rid of all corrugations, pot-

holes, and to loosen the road surface material to the penetration depth desired.

2. The road surface should be sprayed 6.1 m wide at the recommended application

rate of 0.91 m/Ll

3. The dust control product should be allowed to penetrate into the road surface.

4. The road surface should again be sprayed 6.1 m wide at the recommended
application rate of 0.91 L/m .

5. The dust control product should again be allowed to penetrate into the road

surface.

6. The road surface should be graded approximately 2.5 cm deep, leaving the

finished grade with a crown of 4.2 cm per m from the centre-line to the edge of

the road.

7. The dust control product should be sprayed on the finished grade 6.7 m wide at

the recommended application rate of 0.91 L/m^.
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Length of Time Before and After Precipitation

Application of Tembind is generally made about 6 to 12 hours after a significant rainfall,

depending on the time of year. Application should be made 12 to 24 hours before the

next rainfall, depending on humidity, to permit curing and hardening of the surface, and

to prevent leaching and runoff.

Equipment

The manufacturer suggests application with a 27,000 litre tanker truck, 275 kPa (40 psi)

spray motor and 3.6 m, 7.62 cm Schedule 40 spray pipe (Temfibre, 1991). Ontario has

similar requirements for the application of lignosulphonates which were outlined by the

Ontario Ministry of Transportation (1988). British Columbia also provides a comprehen-

sive equipment list. An equipment list based on the above sources includes:

A pressure distributor which is self propelled and capable of maintaining

any speed required for spraying.

A quick opening gate in the dome.

An external readily visible depth gauge with 50 litre accuracy.

A pump capable of supplying the required constant manifold pressure.

Rear mounted spray bars and nozzles 1 to 3 m wide capable of:

venicai and lateral adjustment

instant shut off

spraying of the shoulder

producing double coverage in one pass.

• Spray bars that do not extend into the lane of opposing traffic unless

adequate warning measures are taken.

• Spray bars equipped with pressure gauges accurate to 15 kPa.

• A dipstick calibrated in 200 L increments.

• The feed to the spray bars equipped with:

recirculation before and during operation

fillers.

• Spray nozzles:

fitted with instant on/off valves and,

which yield fan-shaped sprays without aiomization.
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Splash guards for shoulder spraying.

A pressure pump capable of applying a minimum of 120 litres of material
per minute per meter spray bar.

An operator visible 15 kPa pressure gauge.

An operator visible flow meter.

An operator visible fifth wheel tachometer calibrated in meters per minute.

Personnel Requirements

Typically, two to four people are required for safe application. This would consist of at

least one, maybe two, flag persons and/or operator of a pilot warning vehicle, the
application truck operator, and a application checker (however, the flag person can
double as this person).

Dilution

Tembind is shipped to its applicators as a 50 percent solids solution. At the applicator's

storage facility Tembind is diluted with water to the required solution strength prior to

transportation to the site. Typical dilutions yield the 25 to 35 percent solids

concentrations. Higher concentrations have been used in the past for surfaces with
higher sand contents. However, this practice is now not common.

Tembind should not be heated to temperatures above 200 °C or mixed with any
materials other than water.

Application Rate and Frequenc}'

Recommended rates of application for Tembind vary depending on the location and
solution strength. Generally, Temfibre recommends an application rate of 1 L/m^ of

Tembind 25 for the initial application (or 0.71 L/m^ of Tembind 35), while results of

Southern Ontario field tests (Ontario Ministry of Transportation, January, 1986) indi-

cated that 2.2 L/m^ of Tembind 35 would provide the optimum performance. This would
be applied in 2 or 3 stages to permit proper wetting of road materials and prevent

runoff. Too heavy a single application (about 1.58 L/m^ depending on surface porosity)

causes runoff. Another report on tests in Huntsville, Ontario (Ontario Ministry of Trans-

portation, June, 1986) reported total application levels of 2.73 L/m^ of Tembind 35

applied in 3 stages. The above mentioned numbers are tabulated below for comparison.
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suggested rates. If ponding still occurs then a decrease in the application rate is

necessary.

Curing Time

Complete curing time is anywhere from 12 to 24 hours. Traffic can be permitted onto

fresh surfaces, but it has been suggested that speeds be reduced for at least 2 hours.

PHYSICAL AND CHEMICAL CHARACTERISTICS

PHYSICAL PROPERTIES

Physical properties of Tembind 25 are presented in Table 1.

1 Table 1 1



Table 2



1
Table 3





land and exposed to the effects of runoff, leaching and degradation. In addition, concen-

tration of persistent substances after repeated application may also occur. The exact

extent of dilution or build-up will depend largely on site specific factors and will not be

addressed in generic assessments of sub-lethal effects.

In the absence of a detailed exposure and risk assessment, it is not possible to comple-

tely assess the degree of human or environmental health risk posed by the use of Tem-

bind for road dust suppression. The following discussion attempts only to identify the

contaminants of concern which could potentially cause problems over the long term. In

many cases, the toxological data available is limited.

Table 6

Comparison of Contaminant Limits for Drinking Water and Aquatic Life to

Concentrations in Tembind 25^



Component Based Assessment

The carbonaceous (B0D5) and nitrogenous (ammonia) oxygen demand of Tembind could

reduce dissolved oxygen in surface waters. Oxygen concentrations of 4 to 8 mgl,
(depending on temperature) are necessary for freshwater aquatic life (MOE, 1984). Colour

and the quantity of suspended solids in water are also increased by the addition of Road
Binder. Since colour reduces light penetration to the water, this in turn reduces the

photosvTithetic action of aquatic flora. Phosphorus in surface water ma> promote noxious

algae growth. Lignosulphonate is moderately toxic to fish (lignosulphonate MSDS, 1988).

Effects of these components should not be a concern under normal dusi suppressant use, and

as long as care is taken not to apply the material in vicinit>' of surface water.

A number of metals measured in Tembind exceeded the relevant guidelines, however, only

a few of these might be of human or environmental concern. Aluminum, cadmium and iron

are not likely to be of any harm unless ingested in massive amounts. Nickel is a probable

human carcinogen, but only due to inhalation of to nickel dust in occupational senings.

Manganese concentrations relating to health concerns are much higher than those related to

aesthetic considerations, upon which water qualit> guidelines are based. Some metals

present may bioaccumulate in aquatic biota or plants. Again, toxic or sub-lethal effects of

metals will be unlikely if care is taken not to appl> Tembind in the immediate vicinit> of

surface water.

The toxicity equivalencies (TEQ) for dioxins and fiirans in the Tembind sample are only

slightly higher than drinking water guidelines. These guidelines are based on lifetime

consumption of 1.5 L water per day and incorporate large safety factors. Thus, the le\els

present in Road Binder do not warrant concern to human health.

SUMMARY

The following points summarize the acute toxicity and sub-lethal effects for Tembind.

• The lethal dosage of Tembind 25 to rainbow u-oui is 657 mgT and to

Daphnia maena is 3.536 mg/L.

• Tembind (48 percent solution) is lethal (LD50) to rats at a concentration of

20 gAcg (LD50).

• Several metals (Al. Cd, Fe, Mn and Ni) are present in Tembind 25 at

concentrations above available guidelines and standards for drinking water

andor aquatic life. These would not likel> pose concern to human or

animal toxicity.
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Effects of biochemical oxygen demand, phosphorus, and
colour are not likely to be a concern if care is taken not to

apply road binder in the vicinity of surface water.

Dioxins and furans detected in Tembind samples were not at

concentrations significant to toxological effects of the material.

E. ENVIRONMENTAL IMPACTS

MAIN DUST SUPPRESSANT COMPONENTS

The main components of Tembind include sugars (17%), reducing bodies (5%), and
lignins (65%), with the balance consisting of ammonia, sulphates, etc.

A study sponsored by Temfibre (Anestis, 1989) evaluated the sugar and lignin

concentrations from road and ditch samples after application. Sugar levels (glucose)

decreased to normal background levels of zero (0) within 144 hours. However, lignin

levels remained measurably higher than background levels even after 672 hours (about 4

times higher : 0.76 g/L vs 0.018 g/L).

Lignin itself is very stable in the biosphere. Fungi (of varying types) seem to be best at

metabolizing the lignosulphonate structure, although complete metabolism never occurs

(School of Public Health, 1982). Lignosulphonates are not particularly volatile and do

not pose airborne contamination problems.

Lignosulphonates do not leach appreciably through soils. They are very water soluble

and thus pose a water pollution migration problem. With increased rainfall, more
lignosulphonates are carried away in storm runoff Clay holds lignosulphonate most

tightly of all soil materials; however, in the pressure of passing water, some does

resolubilize and migrate.

Commenting on a study conducted in Sweden, the School Public Health (1982) reports

that concentrations of lignosulphonates downstream from paper mills were 10 times

higher in surface water than in bottom waters (10 to 20 mg/L vs 1 to 2 mg/L). Further-

more, larger particles of lignosulphonates would deposit in benthic areas or in sediments

while fmer particles would be carried longer distances.

When injected into the water stream, lignosulphonates pose a pollution problem by

causing excessive foaming and discolouration of receiving waters. Discolouration may

result in a reduction in the am.ount of biological activity caused by a reduction in

available sunUght (School of Public Health, 1982).

The presence or lignosulphonates in surface water may also affect aquatic organisms

living at the lower level. The reduced sunlight reduces the photosynthetic activity of

algae, thus reducing the oxygen supply from that source. In addition, the surface of

17

DUST/998.51



lignosulphonates is negatively charged, which attracts proteins, maldiig them heavier and
niore insoluble, causing them to settle out on the bottom, further increasmg the oxygen

demand at lower levels (School of Public Health, 1984).

COMPONENT BASED ASSESSMENT

T^e following discussions focus on the environmental impacts of the various

contaminants identified in Tembind, including:

• Metals

• Ammonia
• Phosphorus
• Oxygen Demand (BOD5)
• Dioxins

Metals

None of the levels of metal contaminants found in the Tembind 25 analyzed for this

study exceeded background or soil clean-up concentrations for soils. A study for the

Ontario Ministry of the Environment (Acres, 1988) found manganese and selenium levels

of 46 mg,l. and 5 mg,l. respectively in an unspecified Tembind product. In this case, the

selenium level was higher than the soil background level of 2 mg/kg. However, none of

the other metals tested exceeded any standards. Furthermore, metals levels in road

material, road ditch material and vegetation from a site treated with Tembind were not

significantly different from background levels. The results indicate that Tembind did not

increase soil metal levels under normal use. However, long term effects of metals build-

up in treated soils and surrounding areas have not been measured.

Ammonia Nitrogen

The Tembind 25 sample tested for this study contained 1,150 mg/L of ammonia nitrogen.

Tembind solids include 5 percent nitrogen by weight.

In a study for the Ontario Mmistry of Transportation (1986), ammonia, total kjeldahl

nitrogen (TKN), dissolved organic carbon and dissolved inorganic carbon levels were

monitored in water samples from a stream within 1 m from a road treated with

Tembind. Water was sampled at up to 3 locations, prior to spraying, within one hour

after application and again after a significantly heaw rainfall five weeks after application.

While the results for all parameters varied slightly between sampling locations, there was

no evidence of nitrogen or dissolved carbon contamination from an outside source in

samples collected after spraying or after rainfall.

18
DUST^W5l



Ammonia released to land will evaporate rapidly in the initial stageis. Once in the air,

ammonia may be subject to some oxidation and may thus contribute to acid rain. In

addition, it combines with sulphate and returns to the soil via rainfall washout. Its

residence time in the air is short (5 to 10 days). However, since it is essentially miscible

with water, some of it will penetrate into the soil. Adsorption to soil particles does

occur, especially onto clay minerals, but this adsorption is reversible and subsequent

leaching of the ammonia will occur. Thus, reversible adsorption provides some
retardation of the ammonia transport rate in groundwater. Biodégradation in soil also

occurs and the resulting nitrate is more highly mobile in the soil. Under anaerobic

conditions in water, ammonia will accumulate, but will oxidize to nitrate and nitrite under

aerobic conditions.

Phosphorus

The total concentration of phosphorus in Tembind 35 was measured to be 106 mg/L.

Phosphates released to land will rapidly runoff under saturated soil conditions.

Downward movement will occur when soil is not completely saturated. In the soil,

adsorption to soil particles is possible but not a dominant fate mechanism. Most

phosphates penetrating the soil will be carried with the groundwater. Phosphates are

indefinitely persistent in both surface and groundwater. They are nutrients for aquatic

life and can stimulate increased growth of algae. Excess amounts contribute to long

term eutrophication. No phosphates will enter the atmosphere from a release to land.

Phosphates are neither bioaccumulative nor bioconcentrative.

Oxygen Demand

Both ammonia and carbonaceous matter, represented by BODj, would contribute an

oxygen demand, thus reducing dissolved oxygen concentrations in waterways affected.

Fresh water aquatic organisms require a dissolved oxygen concentration between 4 to 8

mg/L (Ontario Ministry of the Environment, 1984). Caution has been advised for dust

suppressant application, especially for the use of lignosulphonates near trout spawning

areas, for these reasons (Ontario Ministry of Transportation, 1986).

Dioxins

Toxicity equivalencies (TEQ) for the duplicate Tembind 25 samples measured for the

study ranged from 0.003 to 0.025 ng/L. Soil assessment criteria for contaminated sites is

1,000 ng TEQ/L, which is 4 to 5 orders of magnitude higher than sample concentrations.

19

DUST/998.51



SL^tMARY

The following points summarize the environmental impacts associated with the use of

Tembind as a dust suppressant:

• Field studies of Tembind have show that sugar levels returned to back-

ground levels within 144 hours of application, while lignin levels remained
four times higher than background levels even after 672 hours. i

• Lignin itself is stable in the biosphere and will not volatilize nor leach

appreciably through soils. The main mode of migration is through water

because of its high solubility.

• Lignosulphonates in streams may cause discolouration and foaming, and
result in reduced aquatic biological activity and available oxygen.

• Metals present in Tembind 25 do not appear to affect background levels in

road materials and surrounding areas.

• Dioxins in Tembind 25 are present at levels 4 to 5 orders of magnitude

less than soil assessment cnteria for contaminated sites.

• In one study, ammonia and TKN concentrations were not increased in

surface waters very near roads treated Tembind, even after significant

rainfall.

• Most of the ammonia in Tembind applied to roads will evaporate rapidly

to the air. Ammonia remaining is readily soluble, and will be earned with

runoff to soils and streams where it will biodegraded or be used as nutrient

for vegetation.

• Both ammonia and carbonaceous components of Tembind would deplete

oxygen m surface waters if present. Phosphorus in Tembind would pro-

mote noxious algal growth.

20
DUSTW8 51



InTuin^T:!

SECTION I

Chemical Name
Trade Name
Chemical Family-
Formula

CAS Registry No,

INC.

MATERIAL SAFETY DATA

C.P. 3000 TEMISCAMING (QUEBEC)

CANADA JOZ 3B0

r^L 819-627-9505

-§^^^X 067-76281

FAX. 819-627-3622

Lignin Sulfonates
Temhind A, S, K, Temsperse S, K

Salts of lignin sulfonic acids.
Polymeric form of 1 ignosulf onic acids with

soidium or potassium as cations
8061-53-8 ( lignosulfonic acid

ammonium salt

)

8061-51-6 (lignosulfonic aicd
sodium salt)

ammoniumm
Ammonia base -

Sodium base

SECTION II PHYSICAL DATA

Boiling point
Melting point
Specific gravity @ Ib^C
Solubility in water
Appearance and odor

lOB'C
-S'C
1.23 (of a 48% solution)
Liquid - complete; powder - 550 g/1
Brown powder, dark brown solution.
Woody smell

SECTION III - FIRE AND EXPLOSION HAZARD DATA

Flash point
Auto ignition temperature
Elxtinguishing media

n/a
n/a
Water, foams, dry powder, carbon
dioxide.

SECTION IV - HEALTH HAZARD DATA

Threshold limit value (TLV)
LD50

IEye irritation:
Skin irritation:
Effects of over exposur
Eye contact:
kin contact :

Inhalation:
[Ingestion:

None known
Tembind A - 20,000 mg/kg of body
weight for rats.

None (very low V.P.

)

None
None
Minor temprary irritations possible.
None
Not applicable
Not applicable

H
^2



tr^niniTTJ
INC.

- 2 -

SECTION V - REACTIVITY DATA

Sta±iility (Thermal , light , etc ) : Stable
Conditions to avoid : None

Hazardous polyermization : Will not occur
Conditions to avoid : None

Incompatability (Materials
to avoid) : None

Hazardous decomposition products: Sulfur dioxide released from
burning. Asaonia released froa
strong alJcaline addition

SECTION VI - SPILL OR LEAK PROCEDURES

Precautions if material is
released or spilled : Normal sw'.*eping, vacuuming or

washing with water
Waste disposal methods : Domestic or industrial sewers

SECTION VII - SPECIAL PROTECTION INFORMATION

Eye protection : Goggles preferable but not
necessary

Respiratory protection : Face mask, preferahle but not
necessary (dust problem for
powiers only)

Skin Protection : Not necessary
Ventilation : Dust problem only

SECTION VIII - SPECIAL PRECAUTIONS

Handling and Storage : None

SECTION IX - SHIPPING REGULATIONS

These are non-hazardous materials and therefore no special handling
regulations are applicahle. :-j- w.:. ....?;.
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REMEW PARAMETER LIST FOR DOMTAR ROAD BINDER

A. GENERAL INFORMATION

Road Binder is a sodium carbonate based spent pulping liquor from Domtar Packaging
containing from 10 to 30 percent solids. It is a black/brown liquid with a faint woody
smell. Road Binder is a solution of short-chain carboxylates, polysaccharides, hgnin, and
lignin breakdown products, sodium carbonate, and suspended solids (wood and bark
fragments). In addition to dust suppression. Road Binder may also be used as boiler fuel
at Domtar's Cornwall facility.

SUPPLIER/DISTRIBUTOR INFORMATION

Manufacturer/Supplier

Domtar Packaging

Container Board Division

Trenton Mill

Trenton, Ontario

Contact: Jim McKee
Telephone: (613) 392-6505

Domtar produces and distributes Road Binder.

Applicators

Jim McKee of Domtar (613) 392-6505 can be contacted for information on applicators of
Road Binder for dust suppression.

COST INFORMATION

Road Binder is provided by Domtar free of charge to local municipalities and their

applicators.

Road Binder is usually apphed by the local municipalities and costs range from less than
an estimated $0.01 per m^ to $0.02 per m^ per season (1991) depending on distance
from Domtar and labour expenses. Municipalities may use their own equipment for

application. If a contractor is used, similar costs are incurred.
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SAFETY PROCEDURES

Personal Protection

Since Road Binder is a biodegradable, non-corrosive product, minimal protection is

required when handling. Domtar recommends gloves impervious to aqueous mixtures,

and safety glasses or goggles be worn when during handling.

Emergency First Aid

Emergency first aid procedures are listed in the attached Material Safety Data Sheet for

Road Binder.

Storage Requirements

Road Binder should be stored in open containers and/or be well ventilated. Caution

should be exercised when opening sealed containers since microbial activity may cause

accumulation of combustible gas.

If Road Binder is stored undisturbed for a lengthy period, it may stratify. Therefore, the

liquid should be periodically stirred or recirculated to ensure uniform concentrations

throughout the tank.

Transportation and Shipping Requirements

Road Binder is transponed by Domtar in 8,200 litre and 12,700 litre tanks supplied by

Domtar for single and double axle dump trucks, or municipal tanker trucks.

Since Road Binder is currently classified as a liquid industnal waste in Ontario, each load

must be accompanied by a Provincial manifest. Correspondingly, the equipment used to

haul each load must meet the approved standards prescribed under Ontario Regulation

309.

Spill Pn>cedures

In accordance with Part 9. Section 79 of the Environment Protection Act. a spill is

defined as any discharge, intentional or unintentional, of material from its containing unit

beyond the recommended maximum application into the natural environment. This can

be caused by spray bars left on after operation, tank rupture, tank ovenum, etc. In the

event of a spill the following procedures arc recommended:
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1. If possible, the spilled Road Binder should be contained in a ditch or within the
road allowance, and prevented from entering watercourses and storm sewers.

2. The following persons should be notified immediately (in the order set out):

• The Ontario Ministry of the Environment at this number: Spills Action
Centre 1-800-268-6060;

• Environment Canada at The Ontario Regional Environmental
Emergencies line: (416)-973-1059, or (416)-346-1971 (cellular);

• The municipality in which the spill occurred;

• The foreman or supervisor; and

• Domtar Packaging at the Trenton Mill at:

Mr. Jim McKee - 7:30 am to 4:30 pm - (613) 392-6505

Production Foreman - After Hours - (613) 392-6505

3. Operators should take appropriate action to contain the spill as follows:

• Operators should make arrangements to have a vacuum sump truck attend

at the site to remove all Road Binder which has collected in pools or

ditches.

• Objects, articles, buildings or vehicles which were splashed with Road
Binder in the spill event should be cleaned with water.

• Lawns and other landscape and garden plants should be flushed with large

volumes of water.

SOURCE DESCRIPTION AND QUALITY CONTROL

At the Domtar Packaging plant in Trenton, Ontario, wood chips are cooked in steam at

a pressure of 1,100 kPa in the presence of a mild solution of sodium carbonate (115 g/L)

for 14 minutes. During the sodium carbonate process, the chips are softened so that

they can be subsequently separated into individual fibres during the refining stage.

Following this process, the chips are compressed to remove most of the soluble material.

The separated liquid is evaporated to produce a solution with 10 to 30 percent solids,

which is Road Binder.
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Road Binder's quality is controlled in the evaporators. Following the evaporation stage,

Road Binder is pumped to a clay lined holding pond. No control is exercised over dilu-

tion from runoff or rain into the holding pond. Typically the p)ond concentration is

between 10 and 20 percent solids.

Domtar may also divert pulping liquor at controlled solids concentrations to holding

tanks. This diverted material is referred to as Dombind, an alternative dust suppressant.

Trucks pull up to the pumping station to draw Road Binder from the ponds. Municipa-

lities will often prefer to transport the more concentrated form (30 to 40 percent solids)

if they are transporting over long distances to their municipalities. Dilution of product to

the recommended 20 to 25 percent solids then occurs at the applicators holding site.

B. TECHNICAL EFFECTIVENESS AND APPLICATION PROCEDURES

TECHNICAL EFFECTIVENESS

Domtar's Road Binder is typically used as a dust suppressant and road stabilizer.

Although the composition of Road Binder is somewhat different from lignosulphonates,

it is believed to act in a similar manner.

Road Binder is generally used in and around the Trenton, Ontario area municipalities

within an 80 km radius as of 1987, but also as far away as Huntsvillc, Hamilton, and

Milton. It functions primarily by penetrating the surface to a few centimetres and

binding the road surface material into a crust. Unlike lignosulphonates. Road Binder

does not form a separate lignin surface crust on the road. Effectiveness of the Road
Binder is a function of rain, soil composition, and care of application.

Limited information is available on the technical effectiveness of Road Binder. Sources

of information mclude a telephone survey carried out for this study and literature,

includmg technical information from Domtar.

In the telephone survey, Domtar technical personnel and Ontario municipalities that are

current users of Road Binder were contacted. The information gathered indicates that

hard packed road surfaces prevent the penetration of Road Binder, which prevents the

proper and necessary binding of the surface. This makes the Road Binder more sus-

ceptible to runoff during periods of rain, reduces effectiveness, and shortens its effective

life. In a field study carried for the Ontario Ministry of the Environment. Road Binder

only penetrated a few millimetres on a hard packed surface (Acres. 1988). Despite this

effect, many municipalities will apply subsequent applications of Road Binder without

preparatory grading. This is probably due to the low application costs and free material,

and high frequency of application.
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Road Binder is not as effective a dust suppressant on surfaces with high sand content.

Sandy roads have a porosity that provides Road Binder the opportunity to leach away

under rainy conditions. Sand also prevents an adequate level of surface binding, which

reduces the dust suppressing ability of the Road Binder. No quantitative surface com-

position data was provided by users or Domtar's technical staff. However, it has been

suggested that lignin based dust suppressants are not as sensitive to fines content as

calcium chloride, and generally perform better with higher fine contents (Domtar, Nov-

ember, 1987). Yet, too high a fines content will cause roads to be shppery during rain.

The field study conducted by Acres for the Ontario Ministry of the Enviroimient pro-

vided a general comparison of Road Binder's dust suppressing effectiveness to other dust

suppressants. This study reported that the overall effectiveness of Road Binder tested

on a municipal road in Southern Ontario was so low that it resulted in twice the

recommended Provincial dust levels of suspended particles, based on 30 day stationary

monitoring. Results from monitoring of dust emitted from the test area taken from a

moving vehicle showed that Road Binder was twice as effective in controlling dust as an

ammonium hgnosulphonate, but less than one sixth as effective as the most effective dust

suppressants.

In a report published by Domtar (Domtar, November, 1987), Road Binder was reported

to be most suited to low average daily traffic (ADT) volumes, of less than 100 ADT, and

moderately suitable to roads with medium traffic conditions (100 to 250 ADT). This

level of service was also confirmed in the telephone survey of Ontario municipal users.

Users surveyed also indicated that the period of effectiveness of Road Binder is usually

one to four weeks, depending on the location, weather, traffic, and surface application.

The length of the effective period of Road Binder is reponed to be reduced by rain,

since Road Binder is soluble in water and therefore, leaches away during rain events.

This makes Road Binder more suited to drier climates/periods.

Summar>' of Overall EfTectiveness

Based on the literature, a number of factors affecting the performance of Road Binder

were identified as follows:

1. Penetration of the surface to a few of centimetres is important for performance

and longevity of Road Binder's effectiveness.

2. Road Binder is most effective on roads with traffic volumes less than 100 vehicles

per day.

3. Road Binder's effective period varies with application, weather and traffic load.

Effective periods generally fall within 1 to 4 weeks, but can be as short as a few

days.
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4. Rain has a negative impact on Road Binder's longevity as an effective dust

suppressant since it is soluble in water. Road Binder is more suited to drier

climates, as are lignin based products in general.

5. Soil porosity affects Road Binder's effectiveness. High sand concentrations will

reduce Road Binder's ability to bind the surface, and will promote leaching during

periods of rain. However, low porosity existing as a result of hard packed sur-

faces prevents penetration of Road Binder into the surface aggregate.

6. Road Binder performs in a consistent manner over a wide range of soil fines

content.

APPLICATION PROCEDURES

Site Restrictions

Domtar suggests that Road Binder should not be applied on any bridge or on bndge
approaches where the road crosses water courses such as rivers, streams or marshes. In

addition. Road Binder should not be applied on any road areas within 30 meters of a

well.

According to the Ontario Ministry of Environment's Draft Guidelines for the Application

of Dust Suppressants year, they should not be applied to sites closely adjacent to or

crossing waterway(s) or marshes, or near wells.

Surface Preparation

Information is not available from Domtar for the preparation of road surfaces prior to

Road Binder application. Information presented is based on the telephone survey

conducted for this study with Ontario municipalities that are currently using Road
Binder.

Road preparation generally involves grading a road in spring to a sufficient depth to

remove all potholes and corrugations. Grading also loosens up the surface to provide

some porosity which facilitates better penetration of Road Binder. It is important that

the road contain some moisture from either rain or watering to facilitate the best grading

results.

Alter grading, the road is sprayed with Road Binder at desired levels. Some
municipalities grade the roads before every application while others grade only in the

spring and once or twice more throughout the season. If subsequent applications arc

made because of dust complaints, Road Binder is applied directly to the road >Anthout

prior grading. Areas of road that have developed potholes and corrugation will receive

light grading.
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Length of Time Before and After Precipitation

Municipal experience has found that application of Road Binder made while the road

surface is dry yet still contains some moisture results in the best performance. Usually,

this is about 6 to 12 hours after a significant rainfall, depending on the time of year.

Application should be made 12 to 24 hours before the next rainfall, depending on

humidity, to permit curing and hardening of the surface. If heavy rains are expected, the

product should not be applied until afterwards to prevent leaching and runoff.

Application Equipment

Equipment used to apply Road Binder may be supplied by the applicator, or can be

supplied by Domtar. Domtar recommends certain minimum standards of equipment

which they supply. These are outlined below (Domtar Instruction Manual):

• Tanks supplied by Domtar that sit on dumptrucks are 8,200 L for single

axle dump truck and 13,000 L for tandem axle dump trucks.

• Tanks should contain a top-loading hatch with drop-in cover plates and

^ hinged lock cover over the hatch.

• Road Binder should not be applied from a truck that is noticeably slowing

down when travelling uphill to prevent excessive application. Application

should be made on downgrades in such cases.

• The discharge hne from the tank to the spreader bar should have an air-

operated ball valve followed by a manually operated valve just prior to the

spreader bar.

• The air-operated ball valve control should be located in the truck cab.

• Spreader bars should have 1.9 cm holes spaced 6.35 cm apari along the

underside with a 6.35 cm by 1.9 cm slot in the middle.

• Spreader bars should have threaded caps on the end.

• Spray bars not supplied by Domtar should not extend beyond the edge of

the road to avoid shoulder spraying.

The above equipment specifications have been established and approved by Domtar and

the municipahties that have used Road Binder. Other equipment specifications that may

be considered more comprehensive are those for the application of lignosulphonates,

outlined by the Ontario Ministry of Transportation (1988).
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TTiese additional requirements are for the pressure distributor. It should be self

propelled and capable of maintaining any speed required for spraying, and should have

the following equipment:

• A pump capable of supplying the required constant manifold pressure.

• Rear mounted spray bars and nozzles 1 to 3 m wide capable of:

venical and lateral adjustment

instant shut off

spraying the shoulder

producing double coverage in one pass.

Spray bars equipped with pressure gauges accurate to 15 kPa.

A dipstick calibrated in 200 L increments.

The feed to the spray bars equipped with filters.

Spray nozzles fitted with instant on/off valves and that yield fan-shaped

sprays without atomization.

Splash guards for shoulder spraying.

Personnel Requirements

Typically, two to four people are required for safe application of Road Binder. This

would consist of at least one, maybe two, flag person(s) and/or operator(s) of a pilot

vehicle (warning vehicle), the application truck operator, and a checker (the flag person

can double as a checker). If contractors are used, then only supervision by the customer

may be necessary.

Dilution

If concentrated Road Binder (solution 30-40 percent solids) is obtained from Domtar for

the purpose of transporting long distances, then dilution with water for a final con-

centration of 20 to 25 percent solids is suggested for most normal municipal road con-

ditions. Heavier traffic or industrial conditions may warrant the more concentrated sol-

ution. It has been suggested by Domtar and the local municipalities that the best results

are achieved with the 20 to 25 percent solution.

Domtar's Road Binder should not be mixed wth any materials other than water for the

purpose of dilution.

8
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Application Rates and Frequency -^ '

Road Binder application rates are usually the same for initial and subsequent

applications, since the material has a relatively short effective lifetime. Applications are

generally from 1.56 L/m^ (Acres, 1990) to 1.65 Uml Domtar does not have a recom-

mended application frequency. Municipal experience suggests application may be as

frequent as every few days to once every month. It is generally accepted that Road

Binder is apphed as needed.

Ponding should be avoided during application. Note that ponding can result at or below

the maximum recommended application rates. Ponding will depend on several factors;

the rate of Road Binder discharge, the speed of the application truck, and the porosity

of the surface materials. Ponding can be prevented by shutting off the spray bars when

the vehicle/truck is stopped or is passing over paved/sealed portions of the road. Care

should also be taken to ensure that the liquid is applied at or below the suggested rates.

If ponding still occurs, then a decrease in the application rate is necessary.

Curing Time

Curing time of Road Binder varies with climatic conditions. Road Binder dries to the

touch within 1/2 hour and can be driven on immediately after application. However, to

receive maximum performance, traffic should be reduced in speed, or at best, restricted

for a few hours. A period of 24 hours permits complete curing to a hard impervious

crust (Domtar, November, 1987).

Problems/^azards

Heavy rain falls may make roads treated with Road Binder more slippery than untreated

roads.

C. PHYSICAL AND CHEMICAL CHARACTERISTICS

PHYSICAL PROPERTIES

Road Binder is typically produced with solids concentrations between 10 to 30 percent,

but can be more concentrated if requested. The physical properties for the most con-

centrated form that would be applied to the road is presented in Table 1.
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Table 2

Approximate Chemical Composition of Road Binder Solids

Constituent

Inorganic Cations

Sodium
Calcium

Potassium

Inorganic Anions

Carbonate

Carboxylates

Oxalate

Malonate

Succinate

Glycolate

Lactate

Formate

Acetate

2-Hydroxy-3-methyl butyrate

Isobutyrate

Polysaccharides

ligninAignosulfonates

Resin & Fatty Acids

Phenolics,'Extractives

Suspended Matter

Unaccounted

Source:

Domtar, November, 1987 and October, 1987

Notes:

% in Solids

Amounts of individual components of the chemical class.

18^

(17.5)1

(0.1)

(0.8)

3.7

(3.3)

36.4

(0.4)

(1.3)

(2.6)

(0.2)

(3.7)

(5.1)

(21.9)

(8.7)

(0.5)

62

7.9

0.1

0.7

18.3

8.3
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Table 4



Table 5

Chemical Characteristics of Road Binder Dioxins and Furans 1
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Table 7



Table 8 1

Toxicological Testing on Domtar Road Binder
|



exposed to the effects of runoff, leaching and degradation. In addition, concentration of

persistent substances after repeated application may also occur. The exact extent of di-

lution or build-up will depend largely on site specific factors and will not be addressed in

generic assessments of sub-lethal effects.

In the absence of a detailed exposure and risk assessment, it is not possible to comple-
tely assess the degree of human or environmental health risk posed by Road Binder.

The following discussion attempts only to identify the contaminants of concern which
could potentially cause problems over the long term. In many cases, the toxological data

available is limited.

Main Components

Information on Domtar Road Binder toxicity was not identified. The only indication of

toxicity is that this product would enter human body via skin or eye contact (Domtar
Road Binder, MSDS, 1988).

Domtar carried out tests in 1986 to compare the effects of oxidized Road Binder and
salt (NaCl) on the germination growth of grass. Grass planted in flats with potting soil

was watered with different doses of Road Binder and salt in solution. At concentrations

of Road Binder under 4.5 percent (wA'), there was no effect on germination or growth.

Higher concentrations resulted in some hindering of germination and altering of growth.

All concentrations of sodium chloride above 1.5 percent hindered germination and
growth (Domtar, November, 1987).

Contaminant Based Assessment

The carbonaceous (BOD5) and nitrogenous (ammonia) oxygen demand of Road Binder
would reduce dissolved oxygen in surface waters. Oxygen concentrations of 4 to 8 mg/L
(depending on temperature) are necessary for freshwater aquatic life (MOE, 1984).

Colour and the quantity of suspended solids in water are also increased by the addition

of Road Binder. Since colour reduces light penetration to the water, this in turn reduces

the photosynthetic action of aquatic flora. Phosphorus in surface waters may promote
noxious algae growth. Affects of these components should not be a concern under nor-

mal dust suppressant use, and as long as care is taken not to apply the material in the

vicinity of surface water.

A number of metals measured in Road Binder exceeded the relevant guidelines; how-
ever, only a few of these might be of human or environmental concern. Aluminum,
barium, cadmium and iron are not likely to be of any harm to humans unless ingested in

massive amounts. These contaminants are not dermally penetrated, and therefore, do
not pose safety or handling risks. Manganese concentrations related to health concerns

are much higher than those related to aesthetic considerations, upon which drinking

water quality guidelines are based. Some of the metals present may bioaccumulate in

17
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aquatic biota or plants. Again, toxic or sub-lethal efEects on aquatic life will be unlikel>

if care is taken not to apply Road Binder in the immediate vicinitv of surface water.

Phenolic compounds are toxic to humans at much higher concentrations than drinking

water guidelines, which are based on taste and odour thresholds, rather than toxicity'.

It has been estimated that the daily intake of phenols from air, food and water is 9 mg
(Health and Welfare Canada, 1980) compared to 14.9 mg/L in the study sample

Human health concerns related to phenols in Road Binder do not appear to be signifi-

cant.

Phenolic compounds can effect freshwater fish by direct toxicity, and also by tainting

of fish flesh (EIFAC, 1973). Phenolics applied to roads in Road Binder have been

shown to migrate little from the application site, and rapidl\ decrease in concentration

through natural degradation and adsorption. Thus, through normal dust suppressant use.

toxicity or tainting of aquatic life should not be a concern.

Ill effects to sodium sensitive individuals due to high levels of sodium in drinking water

have been documented. High levels of salts such as sodium in surface water ma> create

salinitv problems to fresh water biota.

The toxicity equivalencies (TEQ) for dioxins and flirans in the Road Binder samples

analyzed in the study are only slightly higher than drinking water guidelines. These

guidelines are based on lifetime consumption of drinking 1.5 L water per da>, and

incorporate large sal'et>' factors. Thus, the levels present in Road Binder do not warrant

concern to human health.

Sl^lMARY

The following points summarize the acute toxicit> and sub-lethal effects of Domtar

Road Binder:

• In acute toxicity tests, the lethal dosage of Road Binder was found

to be 4,337 mg/L for rainbow trout and 1,342 mgL for Daphnia

magna.

• Based on the toxicity of its components, the

mammalian toxicity of Road Binder is

estimated at 23,000 mg/kg.

• Several metals (.-M, Ba, Cd, Fe and Mn) are present in Road

Binder at concentrations above available guidelines and standards

for drinking water and or aquatic life. These would not likcl>

pose significant concerns related human or animal toxicity.

• Effects of biochemical oxygen demand, phosphorus, and phenolics

on aquatic are not likely to be a concern if care is taken not to

apply Road Binder in the vicinity of suriace water.
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• Road Binder diluted to concentrations of 4.5 percent or less (wA') applied

to grass did not affect germination or growth.

• Diojdns detected in Road Binder samples are not at concentrations signifi-

cant to the toxological effects of Road Binder.

E. ENVIRONMENTAL IMPACTS

MAIN DUST SUPPRESSANT COMPONENTS

As previously discussed, Road Binder is very viscous, and therefore does not penetrate

deeply into road surface materials. When applied, it dries within 24 hours and only the

most soluble components leach away when dissolved in rain water. According to Domtar

(November, 1987), these represent only a small portion of the total quantity sprayed on

the road.

The main components of Road Binder solids Usted in Table 2 include the following:

Sodium and other cations

Carboxylates, monosaccharides and polysaccharides

Lignin

Suspended mater

Phenols

The environmental impacts of each of these components are discussed below.

Sodium and Other Cations

Approximately 18 percent of the solids concentration of Road Binder is sodium. Other

cations present include calcium and potassium, accounting for less than an additional 2

percent.

Sodium is an undesirable contaminant in waters from aquifers and surface water, as well

as in soil. Sodium is a problem in the soil solution as a component of total salinity,

which at varying levels creates toxicity problems for adsorption. Sodium is also of in-

terest in drinking water, since sodium restricted diets are often recommended to address

human health concerns.

Sodium salts present in Road Binder have a very high solubility coefficient, meaning they

are readily dissolved in rain water, making sodium the most mobile component of Road

Binder (Acres, 1990). It has however, been reported that the quantity of sodium applied

to roads by application of Road Binder for dust suppression is two orders of magnitude

lower than the amount of sodium released by standard winter road salting practices

(Domtar, November 1987).
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Calcium and potassium components of Road Binder are readily adsorbed to soLi

partjcles. m

Carbox>lates, Monosaccharides and Polysaccharides

A large component of Road Binder solids is organic biodegradable components,

including carboxylates, mono-and polysaccharides. These compounds are represented by

the carbonaceous biochemical oxygen demand (BOD5) concentration of 115,000 mg/L
measured m the study sample.

Extensive studies on the major degradation paths of Road Binder components (except

phenols) have not been carried out (Domtar, November, 1987). Solubilized organic

compounds carried to surface waters will exert an oxygen demand, this reducing the

dissolved oxygen levels necessary for aquatic life. Based on the results of studies on

phenols, discussed below, biodégradation of many organics will occur very shortly after

application.

Lignin

Ugnin itself is very stable in the biosphere, and very few biological agents can degrade

the lignin molecule (School of Public Health, 1982). They have low penetrabihty through

soils and therefore, are httle threat to groundwater aquifers.

In surface waters, larger lignin particles deposit at benthic areas or in the sediment, while

finer particles can be carried long distances. One study found that 4] to 46 percent of

added lignin remained in a nver after 20 weeks (Kroner and Moore, 1953).

Suspended Matter

The suspended matter component of Road Binder is primarily wood and bark fragments.

These would cause no significant environmental impact.

Pbenolics

The majority of phenols released to land will be rapidly biodcgraded by soil microbial

populations in approximately 2 to 5 days. This process will occur even in the subsurface

soils, although it will be much slower under anaerobic conditions than under aerobic

conditions. Contamination of ground water is unlikely due to this rapid biodégradation,

despite the high water solubility of phenol. Some phenols will be lost to evaporation and

once in the atmosphere, it may photodcgrade directly, or react with phoioMically

produced hydroxyl radicals or nitrate radicals (Howard, 1989).
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Phenol has some natural sources including animal wastes and decomposition of organic

materials. However, it is also a widely used industrial chemical and occurs in auto

exhaust, cigarette smoke as weU as disinfectants and medicinal products. Concentrations

in surface waters are generally less than 5 iig/1 (Howard, 1989).

The environmental impacts of phenols present in Road Binder have been studied in

detail by Domtar. The concentrations of phenolic compounds in Road Binder were

presented in Table 3.

In one study, a sample of road surface soil was collected before Road Binder appUcation,

just after application (at a rate of 1 Um^) and 24 hours after application. There was no

rainfall during the 24 hour test, period. Each sample was analyzed for total phenolics

and the range of phenolic compounds, as well as sodium. The results showed that total

phenohcs concentration in the road soils decreased by a factor of 2.5 in the first 24

hours, and the phenol concentrations by a factor of 5. The sodium concentration

remained constant over the 24 hour period, indicating that there was no migration of the

Road Binder (since sodium is the most mobile component) (Domtar, November, 1987).

A second study for Domtar (Acres, 1990) investigated the potential for accumulation and

infiltration of phenolic compounds in roadside ditches following the spraying of Road

binder if it was improperly applied, or applied just before a rainfall event. Infiltration

was measured at two test sites near Trenton, Ontario, one representing sandy soil and

the second, silty clay. The Road Binder was applied twice each year in 1988 and 1989 at

rates four times greater than normal. Piezometers and lysimeters were instaUed at each

site to test groundwater and vadose water. The experiment was designed to detect

changes in the pH, conductivity, concentrations of phenolic compounds, colour and

sodium content. Soil analyses results indicated that most of the phenolics and sodium

remained on the surface crust at both the sandy and clay sites. Infiltration of phenohcs

was approximately 0.5 m at the silty clay site, and up to 1 m at the sandy site.

A second experiment was reported in the Acres report. Soil columns from the test site

were injected in the laboratory with Road Binder, followed by 43 cm of water (simulatmg

abnormally high rainfall and a worse case scenario for phenolics infiltration. Study

results found 98 percent of the total phenolics was retained, and decayed, within the first

5 m (silty clay) and 0.6 m (sandy). Removal of phenolics fi-om Road Binder in soil was

attributed to adsorption on clay or organic matter, and natural bacterial activity. The

latter is one of the most important factors in long term removal of phenols fi-om the soil.

CONTAMINANT BASED ASSESSMENT

The following discussions focus on the environmental impacts of the various

contaminants identified in Road Binder, including:

• Metals

• Ammonia
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Phosphorus

Dioxins

Metals

None of the metals concentrations on the sample analyzed for this study exceeded the

soil background or clean-up levels. A study of metals levels in road matenals, ditch

materials and vegetation at a road Southern Ontario treated with Road Binder indicated

that levels did not appear to increase by the application of Road Binder for dust sup-

pression (Acres, 1988). The results indicate that Road Binder did not mcrease soiJ metal

levels under normal use. However, long term effects of metal build-up in treated soils

and surrounding areas have not been measured.

Ammonia Nitrogen

The Domtar Road Binder sample tested for this study contained 177 mg/L of ammonia
nitrogen.

Ammonia released to land will evaporate rapidly in the initial stages. Once in the air,

ammonia may be subject to some oxidation and may thus contribute to acid rain. In

addition, it combines with sulphate and returns to the soil via rainfall washout. Its

residence time in the air is short (5 to 10 days). However, since it is essentially miscible

with water, some of it will penetrate into the soil. Adsorption to soil panicles docs

occur, especially onto clay minerals, but this adsorption is reversible and subsequent

leaching of the ammonia will occur. This reversible adsorption provides some

retardation of the ammonia transpon rate in groundwater. Biodégradation in soil also

occurs and the resulting nitrate is more highly mobile in the soil. Under anaerobic

conditions in water, ammonia will accumulate, but oxidize to nitrate and nitrite under

aerobic conditions.

Phosphorus

A total concentration of phosphorus of 170 mg^ in Road Binder was measured in the

study sample. Phosphorus released to land u-ili rapidly runoff under saturated soil

conditions. Downward movement will occur when soil is not completely saturated. In

the soil, adsorption to soil particles is possible but not a dominant fate mechanism. Most

phosphates penetrating the soil will be carried with the groundwater. Phosphates arc

indefinitely persistent in both surface and groundwater. They arc nutrients fur aquatic

life and can stimulate increased gro^Mh of algae. Excess amounts contribute to long

term euirophication. Phosphates uill not enter the atmosphere from a release to land.
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Dioxins

Low levels of dioxins (0.03 ng TEQ/L) were present in the sample of Road Binder tested

for this study. The levels present in the sample was four orders of magnitude lower than

the soil assessment criterion for contaminated sites, of 1,000 ng TEQ/kg.

Summary

The following points summarize the environmental impacts associated with applying

Road Binder to roads for dust suppression and road stabilization:

• Domtar reports that most components of Road Binder applied to road

surfaces will form an impervious crust, and very few soluble components

will leach away.

• Sodium is the most mobile component of Road Binder in the enviroimient.

The quantity of sodium applied through Road Binder applications for dust

suppression is two orders of magnitude lower than the quantity applied for

winter road deicing using sodium salts.

• Studies have not examined the major degradation paths of Road Binder

components. Solubilized organic components entering waterways would

reduce dissolved oxygen levels.

• Ugnin present in Road Binder is very stable in the biosphere and not

easily biodegraded.

• The average concentration of a range of phenolic compounds in Road
Binder was reported to decrease by a factor of 2.5 in the 24 hours after

road application when no rainfall occurred. Under abnormally high ap-

plication rates and rainfall conditions, Road Binder phenolics infiltrated in

sandy soils to 1 m and in clay soils, to 0.5 m. Phenols are decreased in

soils through adsorption and bacterial decay.

• Ammonia applied to land with Road Binder applications will evaporate,

solubilize in passing runoff and biodegrade in the environment. It may
also be used as a nutrient for vegetation.

• Phosphorus released to land will rapidly runoff under saturated soil con-

ditions. Phosphates are indefinitely persistent in the environment.

• Metals present in Road Binder do not appear to affect background levels

in road materials and surrounding areas.
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M
Dioxms in Road Binder arc present at levels 4 orders of magnjiude less
than soil assessment cntcria for contaminated sues.
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MATERIAL SAFETY DATA SHEET

SECTION I - PRODUCT AND PREPARATION INFORMATION

Trade Name; dqmtar road binder

EMERGENCY: 514 - 331 - 6100
ÇANUTEC : 613 - 996 - 6666

Synonyn,: SPENT pulping nonnp rcpoiUM CARBONATF. .A.r ^
Product Code: packco nnos

^^ '^

Chemical Name and Synonym: ~~

Manufacturer

dqmtar PAfVACTVC
C0NTAINFR30ARD DIVT'^inN
TRENTON MILL
TRENTON, ONTARIO

Supplier

Preparation Date: October 21, 1988

Name of Department Preparing HSDS—DIVISION H £AD OFPTrr
MALTON, ONTARIO

Information Tel. I: (a16) 671 7409
^lE SigRaikrs of Preparer:.

'

DR. R.S. ALLAN

Chemical Family: n/aP
Formula: n/av
TDG Shipping Name:
TDG Hazard Class-
WHMIS Class:

N/AP
N/AP

N/AP

Hazard Rating

Health: 1_
Reactivity: 1

Flammability:

NOT CLASSED AS HAZARDOUS

Product Use:

ROAD BINDER/DUST SUPPRESSANT
TV?. PROn^lCT DKSrRTR FD HERE IS A
SOLUTION OF SHORT-PH AIN CARBOXYT.ATF!s

,

POLYSACCHARIDES. LICNIN AND LIGNIN-
BREAXDOWN PRODUCTS, SODIUM CARBONATE
WITH SOME SUSPENDED SOLIDS (WOOD &
BARK FRAGMENTS).

SECTION II - HAZARDOUS INGREDIENTS

CHEMICAL IDENTITY

NO HAZARDOUS INGREDIENTS ABOVE
O.n LEVEL.

CAS NUMBER PER CENT BY WEIGHT



SECTION III . PHYSICAL DATA

Physical SUte (room temperature) : LIQUID. IO-35; tctal SOLIDS q'Sl'^LY 20-

(kJour and Appearance
: Faist. ugc:y odcjR; bRC.^/ black CQLOC R

Odour Threshold : sot availalSLE

Boiling Point : approximately I0G°C
Freezing Point

: aPPROXI>iately 0°C
Percent Volatile by Volume

: 65-90; _2

Specific Gravity : approximately 1.1

Evaporation Rate (butyl acetate - 1)....: sct available
Vapour Pressure : sa.^e as wate?
Vapour Density (air 1) : not available
pH : e.6 -- 8.7

Coefficient of water/oil distribution...: .sot available
Solubil ity in water : not applicable

SECTION IV - FIRE OR EXPLOSION HAZARDS

Conditions of Flamability .: N0N-rLA.KyA£LE

Extinguishing Media : sc *""• '^j"' r

Hazardous Conbustion Products : nct applicable

Special Fire Fighting Procedures : NOT applicable

Flash Point & Method of Determination..: not applicable
Upper Flatr^nable Limit : not applicable
Lower Flamr.able Limit : not applicable
Auto-ignition Temperature : not applicable

Explosion Data
Sensitivity to mechanical impact s/AP : Sensitivity to static discharge n/aP

;

SECTION V - RLACTIVlTf DATA

Stability stable
Conditions to Avoid Losc te.'LM < ----- is CLOSED CONTAINERS

should be a .

Incompatible Substances : CQsTAr: wi^^ st":».: a:i: c:l'ld

- • • - - LEO TO FOA.>' r.rsrRATiQy ^

»

Hazardous Dscomposition Products : not applicable
:

Hazardous Polymerization : will not occlr



SECTION VI - TOXICOLOGICAL PROPERTIES

Route of Entry : Skin contact "^^ Skin absorption
Inhalation Ingestion

Effects of Acute Exposure ..: information not available

Effects of Chronic Exposure :
information not available

IDLH: immediately dangerous to life/health

Irritancy : not available

Eye contact ^



SECTION Vil - PREVENTIVE MEASURES

Hind Protection : cloves impervious to aqueol's mixtl'RES

Eye Protection : SAFETT CLASSES OR COCCLES M)VISED
Respiratory Protection.: not applicable
Body Protection : NOT kpplizmlz
Foot Protection : NOT applicable
Ventilation Controls...: NOT S0R.">LLY REO'JIREO

Steps to be taken in case of a leak or spill

MOP L'P 0R_H0SE_5OWN

Vaste disposal method:

classe: as A.S ISDl'STRIAL WASTE IN ITS PRESENT L'SE -- CLSTOM-^Y PkOCEDL'RES

FOR NGS-HA2ARD0US INDUSTPlAl WASTE T = E>7^!ENT.

Precautions to be taken in handling and storing:

STORE !N OP^N COS":.^ 'N^^PS A.ND/OR VENTILATE WELL. USE CAUTION WH.EN

OPENING UN'V'E.STED CONTAINERS. MICROBIAL ACTIVITY MJVY CAUSE ACCI'ML'LATION

OF COMBUSTIBLE CaS .

Special shipping requirements:
NONE

SECTION VIII - FIRST AID MEASURES

Skin Contact : wa^h affectes Af.E> copiously with water

Eye Contact : rinse with RL?t-Nisc water for at least i^ misites

Inhalation not applicable

Ingestion : not applicable .

PO.MTAi believes the ABOVE 1SF0R.HATI0S IS RELIABLE.- KANDLI.SC

Disclair.er; of the DESIGNATED product SHALL BE RESTPICTEr TO :''-'.».M FT ED

PERSONS. DOMTA_R .MA.VES SC W.aJ -.a^sT'.' . LXPfESSEI C- '
' WITH

RESPEg TO SUCH INFOR.^-ATICN AN: ASSU^MES NC ^r-
WHATSOEVER FOR A.S'Y DA.^'IACE WrilCH RESULTS FRC^. Tr.L .-. -. .UCH

INFOR.MATION OR THE DESIGNATED PRCDUa. USERS ffUST KAXE THEIR OWN

TESTS WHEN USING T>iE DESIGNATED PRODUCT WITH A.NY OTHER PRODUCT 0»

ANY PROCESS.



APPENDIX E.5

DCS-225

tor/dust^sj:





REVIEW PARAMETER LIST FOR DCS-225

A. GENERAL INFORMATION

DCS-225 distributed in Ontario by NorJohn Ltd., is a dark brown liquid with a sul-

phurous odour. It is a blend of tall oil, asphalt, and water, which falls into the general

category of an emulsified asphalt resin, and is in the chemical family of petroleum hy-

drocarbons. DCS-225 is used as a road dust suppressant, a stock pile dust suppressant

for coal and flash, as well as for road shoulder spraying. Generally, the concentrated

liquid is diluted with water in a 3 to 1, water to product mix, for road application.

SUPPLIER/DISTRIBUTOR INFORMATION

Manufacturer

NorJohn Ltd.

P.O. Box 100

Thorold, Ontario

L2V 3Y8

Telephone: (416) 356-7222

Contact: Dave Bratjey

NorJohn, who blends DCS-225 is also the supplier.

Applicators/Contractors

Dave Bratley of NorJohn (416) 356-7222 should be contacted to provide information on

applicators of DCS-225 in Ontario. NorJohn also provides application services.

COST INFORAUTION

The cost of concentrated DCS-225 purchased from NorJohn is approximately $0.26/L

(1991).

Transportation cost are generally included in the contractors application cost. Final

costs of applied DCS-225 are about $0.17 per litre of diluted product (3 to one, water

to product). At a typical application rate of 1.8 Um^ and two applications per season,

this results in a 1991 cost of $0.61 per square meter per season.
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SAFFn PROCEDL'RES

The following safety procedures are recommended for the handling of DCS-225.

Personal Protection

1. Operators should avoid any eye or skin contact.

2. Operators should wear gloves wth gauniicti. Gloves should not be made of

natural rubber or PCV.

3. Operators should wear either splash proof chemical goggles or an 8" face shield

if splashing or eye contact is possible.

4. Operators are not required to wear respirators under normal op>crating con-

ditions.

5. Operators should wear approved air purifving respirators for dust/fumes/mist

and organic vapours, or wear supplied air respirator if in enclosed areas.

6. Operators should wear long sleeve loose fitting clothing, closed at the neck and

tight at the waist.

7. Operators should wear impervious safet>' boots.

Emergens First Aid

First aid procedures are outlined in the attached Material Safety Data Sheet (1990) for

Storage Requirements

DCS-225 should be stored in closed containers and should be kept au-ay from all oxidiz-

ing materials and sources of ignition. The product should be kept from freezing, since

this will break the emulsion, and possibly the container, as a result of the water content.

Transportation Requirements

The concentrated product is shipped at slightly elevated temperatures to aid in pump-
ing at the discharge site. Diluted DCS-225 is not elevated in temperature during
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shipping or pumping. All other precautions necessary in the transportation of industrial

hydrocarbon liquids should be exercised.

Spill Procedures

In accordance with Part 9, Section 79 of the Environment Protection Act, a spill is

defined as any discharge, intentional or unintentional, of material from its containing

unit beyond the recommended maximum application rate, into the natural envirormient.

This can be caused by spray bars left on after operation, tank rupture, tank over turn,

etc. In the event of a spill the following procedures are recommended:

1. The spill should be contained using sand or earth to prevent DCS-225 from

entering waterways or low areas. All sources of ignition must be removed.

2. As much of the DCS-225 should be recovered with pumping equipment or ab-

sorbent material.

3. The remaining spilled DCS-225 should be absorbed with sand or clay.

4. The following should be contacted:

• The local municipal authorities.

• The Ontario Ministry of the Environment Spills Action Centre at 1-800-

268-6060.

• Environment Canada at The Ontario Regional Environmental Emerg-

encies line: (416)-973-1059, or (416)-346-1971 (cellular).

• Norjohn Ltd.

• The applicator.

SOURCE DESCRIPTION AND QUALITY CONTROL

DCS-225, a blend of tall oil, asphalt and water, is made up by NorJohn. The tall-oil is

supplied by E.B. Eddy Forest Products Ltd., and the asphalt is supplied by Petro

Canada. TTie raw materials are delivered to specifications prescribed by NorJohn, and

tested on-site to ensure delivered product is within specifications. The tall oil and

asphalt are mixed together first. After which, the water and 0.5 percent caustic is

added to the mixture as it enters a mill which mechanically disperses the mixture. The

resulting mixture forms a 60 percent solids emulsion which is later diluted to 3 parts

water, 1 part DCS-225 for road application.
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Every batch of DCS-225 blended is tested for dilution, percent residue, and percent

settlement. Testing occurs every few days, whether or not a new batch is produced or

not.

B. TECHNICAL EFFECTTVTNESS ASJ) APPLICATION PROCEDURES

TECHNICAL EFFECTIVENESS

DCS-225 is designed for, and is primarily used as, a dust suppressant. It functions

primarily by penetrating the surface, coatmg the road panicles, and crmting the top

layer similar to lignosulphonates. As a result, fines tend to bind together which pre-

vents them from becoming airborne.

Emulsified asphalt resins have been used as dust suppressants for many years in Nonh
America under a variety of circumstances and conditions. To investigate the overall

technical effectiveness of DCS-225 a telephone survey of current and past users in

Ontario was conducted by CH2M HILL as pan of the present study. No literature

répons have been found that specifically evaluate DCS-225. Therefore, a general dis-

cussion on the effectiveness of emulsified asphalt resin products, is also presented in

this section to supplement the available information on DCS-225. To this end, litera-

ture on Petro Tac, an emulsified resin product used in the U.S., has been reviewed.

As with all dust suppressants, the dust controlling abilin,' and longevity' of DCS-225 is

dependent on road maintenance, weather conditions, traffic loads, and soil composition.

Users in Ontario surveyed were generally not as satisfied with the performance of DCS-
225 for municipal road dust suppression compared to other dust suppressants, since its

effectiveness lasted only 3 to 10 weeks compared to longer periods for other dust

suppressants. In addition, the road surfaces treated with DCS-225 were subject to

potholing and rapid deterioration. Maintenance of the road, however, can destroy the

surface crust and render the DCS-225 application ineffective in controlling dust.

An effeaive period of about 4 weeks was observed in a Nonhem Saskatchewan field

study (Saskatchewan, 1972), which evaluated the effects of grading on the effectiveness

of various chemicals as dust suppressants and road stabilizers. The study mdicated that

overall, the emulsified asphalt resin provided good dust suppression, but treated roads

were subject to rapid pitting. It was recommended that the emulsified asphalt resin be

reapplied half way through the season to maintain effectiveness. Maintenance blading

was possible for the treated road surface but the redistributed aggregate did not bind to

the surface.
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In the CH2M HIT J. telephone survey, users indicated that rain showers within twelve

hours of the application of DCS-225 shortens the length of the effective period of dust

control.

A field test carried out by PEDCO (1983) tested surface coal mine haul roads at three

mines to determine the effectiveness of dust controls used on unpaved mine haul roads.

The study noted that roads with very high silt contents treated with an emulsified

asphalt resin (Petro Tac) became slippery and very muddy and rutted, during wet

weather.

It was also reported, however, in a study on the long term effectiveness of various dust

suppressants used on roads in the iron and steel industry (The Midwest Research Insti-

tute, 1984) that damp weather can aid in dust suppression. The Midwest Research
Institute compared Petro Tac (an emulsified asphalt resin), water, and Coherex (an

emulsified petroleum resin) at two plant sites. Isokinetic profiling was used to measure
controlled and uncontrolled dust emissions. The site treated with Coherex received 6.6

cm of rain over the 4 month test period, while the Petro Tac site received 38.8 cm of

rain over the 4 month test period. Much of Petro Tac's superior dust suppression over

Coherex's was attributed to the wetter weather. In one study (PEDCO, 1983), roads

that had silt contents of less than 10 percent were not as slippery during wet weather.

The influence of traffic load was also seen in the iron and steel industry study (The

Midwest Research Institute, 1984). Petro Tac remained effective as a dust suppressant

for 100,000 vehicle passes (where effectiveness is defined as at least 50 percent of the

initial dust suppression efficiency). On the other hand, Coherex was effective for only

7,500 vehicles. Petro Tac's longer lifetime was partly due to the lower average vehicle

weight of 27 tonnes versus 34 tonnes for Coherex. In a PEDCO mine road study

(1983) under traffic volumes of 8 to 900 vehicle passes per day, and similar vehicle

weights (no average number reported), Petro Tac had half of the dust suppressing

control compared to all the other chemicals tested, especially lignosulphonates and

calcium chloride, which function in a similar manner of binding and crusting the sur-

face. In a Saskatchewan Department of Highways field study (1972), emulsified asphalt

resin used on municipal roads with an average municipal daily traffic volume of 250,

pitted and potholed after 6 weeks.

The fines content in surface materials also affects the dust controlling ability of oil

asphalt emulsions. In The Midwest Research Institute iron and steel industry roads

study (1984), Petro Tac was found to be effective for control of total fines particles

(less than 75^m) for up to 100,000 vehicle passes. However, for particles less than

2.5 |im in diameter, Petro Tac was effective for only 50,000 vehicle passes. In a sub-

sequent study by The Midwest Research Institute (1987) within the same industry, it

was found that Petro Tac's ability to control silt from becoming airborne, was de-

pendent on the silt diameter. However, no clear relationship between control versus

particle diameter could be derived from these studies.
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Summary of Overall EfTectiveness

The technical eftectiveness of emulsified asphalt resins is a function of several factors,

summarized below:

1. Maintenance grading appears to be required when DCS-225 is applied to roads

because it promotes potholing and pitting. However, grading reduces the dust

suppressing effectiveness of DCS-225.

2. Application of DCS-225 without sufficient cunng time before a rainfall may
result in severe potholing and rutting of the road.

3. Humidity and rain can aid in dust suppression when an emulsified resin is

applied, but may render the roads very slippery.

4. Tlie effective lifetime of an emulsified asphalt resin is inversely proportional to

the weight and density of vehicular traffic on the treated road.

5. The effectiveness of emulsified asphalt resins varies with the size of the silt par-

ticles present in the roads treated, but with no clear relationship to particle

diameter.

APPLICATION PROCEDURES

Site Restrictions

According to the Ontario Ministrv- of Environment's Draft Guidelines for the Applica-

tion of Dust Suppressants, dust suppressants should not be applied to sites closely ad-

jacent to or crossing watenA'ay(s) or marshes, or near wells.

Surface Preparation

Published information for the preparation of road surfaces pnor to DCS-225 applica-

tion was not identified in the information search. Information is based on the tele-

phone survey conducted with current users and NorJohn. Preparation should be as

follows:

1. Proper drainage should be provided on both sides of the road.

2. The surface should be graded to a significant depth (20 to 50 mm) to remove

pot holes, corrugations and other ruts If the road is deeply rutted or corrugated

it may require scarification up to 100 mm.
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3. Gravel or fines should be added as required to yield a final composition of 10 to

15 percent fines (< 200 mesh) (UMA Engineering Ltd., 1987).

4. The road should be shaped to the correct crown (about 4% straight line) using

a grader equipped with a straight flat blade.

5. The DCS-225 should be applied at desired levels while the surface is still a little

moist.

6. If the road on surface is being constructed, compaction of the surface is sug-

gested to provide a firm solid base.

Length of Time Before and After Precipitation

Current and past users of DCS-225 have recommended that if heavy rainfall is forecast

within 24 hours, application of DCS-225 should be postponed until after such rainfall to

avoid leaching and runoff. DCS-225 should be applied while the road has some mois-

ture remaining, within 12 to 24 hours after a significant rainfall.

Application Equipment

Application equipment for petroleum based products and oils is usually a bituminous

distributor. The Ontario Ministry of Transportation requires that the distributor be

equipped with a pump capable of developing a constant uniform pressure in the spray

bar manifold. In addition, the spray bar must be capable of application over a variety

of widths. The distributor tank should also come equipped with a dip stick for measur-

ing quantities applied.

The equipment list for bituminous distributors also contains the following:

• Recirculation in the tank.

• A quick opening gate in the dome.

• An external readily visible tank gauge.

• Rear mounted spray bars and nozzles 0.6 to 3.6 m wide capable of:

vertical and lateral adjustment

producing double coverage in one pass.

• Spray bars that do not extend into the lane of opposing traffic unless

adequate warning measures are taken.

TOR/DUST3WZ5:



The feed to the spray bars equipped with:

recirculation before and dunng operation

fihers.

Spray nozzJes:

fitted with instant on/off valves, and
which yield fan-shaped sprays without atomization.

A pressure pump capable of supplying approximately 726 L/min of prod-

uct.

An operator visible 345 MPa pressure gauge.

An operator visible flow meter.

An operator visible pump tachometer.

Personnel Requirements

Typically two to four people are required for safe application of dust suppressants.

This would consist of at least one, maybe two, flag-persons and/or an operator of a

warning pilot vehicle, the operator of the application truck, and an application checker

(the flag person can double as a checker)

Dilution

DCS-225 is to be mixed with three parts water to one part produa for optimum per-

formance. DCS-225 should not be mixed with any other matenals, especially any

strong oxidizing agents.

Application Rate and Frequency

NorJohn has recommended that diluted DCS-225 be applied in two equal coats at 0.9

L/m* each for a total of 1.8 Um*. This procedure would facilitate pre-wctting of the

surface panicles for the second application. Subsequent applications are at the same

rate. Usual municipal application of DCS-225 u tv^icc per year.

Ponding should be avoided during application. Ponding will depend on several factors;

the rate of dust suppressant discharge, the speed of the application truck, and the poro-

sity of the surface materials. Ponding can be prevented by shutting off the spray bars

when the vehicle/truck is stopped or is passing over pavcdsealed ponions of the road.

Care should be taken to ensure that the liquid is applied at or bclou the
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suggested rates. If ponding still occurs, then a decrease in the application rate is neces-

sary.

Curing

The curing time for DCS-225 is between two and four hours, depending on the

weather, to permit the tall oil to cross link and crust over. Traffic should be restricted

to slower speeds for this period of time.

Problem and Hazards

Roads treated with DCS-225 may be more slippery during wet weather than untreated

roads.

PHYSICAL AND CHEMICAL CHARACTERISTICS

PHYSICAL PROPERTIES

The physical characteristics of DCS-225 are presented in Table 1.

Table 1



One undiluted sample of DCS-225 was prcnidcd by NorJohn for the study. The sample
was diluted to the recommended 3 to 1, water to product ratio, and the diluted sample
was spbt for duplicate analyses. Analyses for conventional parameters, metals, volatile

organic compounds (VOCs) and polynuclear orgamc hydrocarbons (PAHs) were
carried out by CANVIRO Analytical Laboratories Ltd. The averaged results of dupli-

cate analyses of DCS-225 are presented in Table 2.

The sample contained approximately 6 percent extractablc oil and grease, and a signifi-

cant biodegradable component, evidenced by a BOD, concentration of 23,000 mg/L.
Phosphorus levels were also significant, at 152 mg,!. Only low levels of aluminum
boron, iron, copper, strontium, zinc, and mercurv were detected in the metals analysis.

Lighter PAH compounds, plus benzo (aj pvTcne, were present at levels up to 286.5

Hg/L. Five VOCs were detected, including methylene chloride, toluene, m&p-xylencs
and o-xylene, and ethylbenzene, at concentrations up to 1,710 jig/L.

D. ACUTE TOXICm' AND SUB-LETllAL EFFECTS

ACLTE TOXICITY

B.A.R. Environmental conducted acute toxicity tests using the same sample of DCS-225
provided for chemical analyses, which was diluted (3 to 1) m the laboratory using tap

water for duplicate toxicity testing on rainbow trout and Daphnia magna . The test

measured the LC50 values and their corresponding 95 percent confidence interval. The
LC50 IS the median lethal concentration (i.e. the concentration of the test chemical in

water that is estimated to be lethal to 50 percent of the test organisms \vTthin a pre-

scribed period of time). Test results are presented in Table 3.

Diluted DCS-225 is lethal to rainbow trout at a concentrations of 191 mgl, and to

Daphnia magna at a concentration of 521 mg,l_ According to one ratmg SN^tem

(IMCO/FAO/UNESCO^WMO, 1969), Dust Bond rates a grade 2, on a scale of 6 to 4

where is least toxic.

Sl-B-LETIUL EFFECTS

To assess the potential sub-lethal effects of DCS-225. each indKidual chemical

component present at concentrations above guidelines and standards for drinking water

and/or aquatic life, as presented in Table 4, wai examined.
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Table 2



Table 2



exact extent of dilution or build-up will depend largely on site specific factors and will

not be addressed in generic assessments of sub-lethal effects.

Table 3

Acute Toxicity to Rainbow Trout and Daphnia Magna
|



Main Components

DCS-225 is not significantly absorbed through skin. Prolonged contact may cause irrita-

tion and/or dermatitis. DCS-225 can cause imiation, inflammation, blistering, drying

and scaling by defatiing the skin (DCS MSDS, 1990).

DCS-225 may causes eye irritation on contact, swelling of eye tissues (conjunaivitis)

and corneal bums, moderate irritation the respiratory tract if mhaled, and affect the

central nervous system. It may also irritate the gastrointestmal tract and skin. The pri-

mary routes of entry into human bodies arc via skin contact, inhalation and ingestion.

Contaminant Based Assessment

PAH compounds found in DCS-225 have been shown to have teratogenic, mutanogcic

and/or carcinogenic properties in animals, and arc probably human carcinogens. In ad-

dition, PAHs may be bioconcentrated in fresh waste invertebrates. However, the

heavier PAH compounds, such as benzo (a) pyrene, which are those of most concern,

arc likely to remain closely associates with roadbed materials, and not vcr>' mobile.

Therefore, contamination of drinking water, groundwater or surface water is unlikely.

Injestion or inhalation of road dust, or mist during application, may be more likely

routes of exposure. There are many natural and anthropogenic sources of PAH.

Volatile organic compounds such as toluene and xylenes found in DCS-225 reportedly

have toxic and sub-lethal effects. However, given that these compounds uill be rapidly

lost to the atmosphere via evaporation after application, and that DCS-225 would only

be used once or rwice per season, contamination of ground or surface water and aqua-

tic or drinking water toxicity effects are unlikely. VOCs may be a concern to appli-

cators, or in the case of industrial site application, where there is worker exposure.

Guidelines for iron are based on aesthetic considerations, and arc significantly lower

than those of concern to human health. Toxic effects resulting from the iron content in

DCS-225 are not likely.

The carbonaceous (BODj) oxygen demand of DCS-225 would reduce dissolved oxygen

in surface waters. Oxygen concentrations of 4 to 8 mg/L (depending on temperature)

are necessary for freshwater aquatic life (MOE, 19H4) Phosphorus in surface waters

may promote noxious algae growth. Effects of these components should not be a con-

cern under normal dust suppressant use, and as long as care is taken not to apply the

material in the vicinity of surface water.

SUMNURV

The following points summarize the acute toxicity and sub-lethal assessment of DCS-
225:

14
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Acute toxicity tests showed diluted DCS-225 to be lethal at con-

centrations of 191 mg/L to rainbow trout, and 521 mg/L to Daphnia

magna .

Information on the sub-lethal effects of DCS-225 was limited. It may
absorb dermally with contact resulting in irritation or dermatitis. In ad-

dition, contact with eyes will result in eye irritation, swelling, corneal

bums. Inhalation may affect the central nervous system.

PAH compounds present in DCS-225 would not likely contaminate water

supplies. However, exposure may occur through inhalation of mist during

application or road dust.

The levels of metals present in DCS-225 are low and not likely to have

significant toxic or sub-lethal effects.

D. ENVIRONMENTAL IMPACTS

MAIN COMPONENTS

No literature sources describing field studies of the environmental impacts of DCS-225

were identified.

DCS-225 diluted for land application is less than 1 percent bitumens, 2 to 5 percent

fatty acids with the remainder being water. The dust suppressing action occurs as a

result of the petroleum component coating road particles to form a crust, to bind fines.

The environmental behaviour of DCS-225 after application has not been documented.

The bitumen crust layer would be expected to be for the most part, immiscible and

have a higher viscosity than water. Therefore, migration would not be affected by

water movement. It will migrate from the application site by leaching and penetrating

into soil, and will be slowed by soil absorption. Some contaminants of the crust will

solubilize in passing water and leach away. Lighter fractions will volatilize although the

portion and rate of volatilization has not been determined. As shown by the high BOD
concentration, the product has a large biodegradable component, although the overall

rate of decay in the environment has not been determined. In soil, the Ontario MOE's
guidelines for site clean-up recommend that oil and grease should not exceed 1 percent

by weight.

COMPONENT-BASED ASSESSMENT

No studies of the use of DCS-225 which adequately describe environmental impacts

were available. Examination of the individual components of the product provide the

"next best" assessment of environmental fate. The analytical results of this study have

15
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been used to develop a shon list of components which represent a range of possible

fates for DCS-225 released to land.

Persistence and Migration

In order to assess a range of the persistence and migration characteristics of DCS-215,
a number of the components from the above list have been selected for funhcr dis-

cussion.

For assessment of environmental impacts of PAH compounds exceeding guideline
levels, presented in Table 5, two compounds were selected to represent the range of
possible environmental fates for this group of compounds. Naphthalene, is the lightest

PAH molecule detected, while benzo (a) p>Tcne (although not exceeding soil

guidelines) was the heaviest PAH compound detected.

Table 5



model does not consider which environmental compartments receive releases of the

chemical, nor the rate at which equilibrium is achieved. Also not taken into consider-

ation are degradation reactions which may deplete the amount of chemical in the

model environment. The results for the chemicals of interest are reported in Table 7.

r Table 6

Physical/Chemical Properties of Selected Organic Components of DCS-225*



These paragraphs also attempt to describe the fate of releases to land since this is the

scenario involved in the use of dust suppressants, as well as the movement of the chem-

ical through the environment as equilibrium is approached.

Where available, information on concentrations of each of the comf>onenis in various

environmental media is also provided.

Methylene Chloride

Releases of methylene chloride to land will evaporate from near-surface soils due to

the high vapour pressure of this substance. Once in the atmosphere, rcaaion with

photolytically produced hydrox)! radicals will occur with a half-life of a few months. It

is not expected to adsorb significantly to soil panicles and some leaching may occur.

Degradation in groundwater is unknown. Hydrolysis in soil or water will not normally

be an important fate mechanism. In surface waters, biodégradation is possible but will

most likely be slow due to the domination of the evaporation process.

TTiere are no natural sources of methylene chloride. Surface water concentrations are

typically less than 10 \ig/L with median values closer to 0.1 jig/L. Canadian municipal

drinking supplies have concentrations up to 50 ^lg/L, with an average of 10 \ig^ in

summer and 3 p.g.-T- in winter.

o-Xvlene

Evaporation and leaching are both significant fate processes for o-xylene released to

land. Upon evaporation, the compound will react rapidly uith photoKtically produced

hydroxyl radicals. The half-life of this reaction varies from 1.5 hours m summer to 15

hours in winter. Biodégradation in soil will occur under aerobic and

anaerobic/denitrifying conditions. A lag time of up to su months may be required

before biodégradation commences under anaerobic conditions, o-Xylene is moderately

mobile in ground water. Some adsorption to soil and sediment is likely and o-xylene

has remained detectable in soil and ground water for several years at some sites

(Howard, 1990).

Natural sources of o-xylene include coal tar, petroleum, forest fires, and volatilization

from plants. Surface waters are generally less than 1 ^lgL (Howard, 1990).

Naphthalene

Releases of naphthalene to land arc moderately adsorbed by soil panicles and also

undergo biodégradation. Evaporation will be imponant only for naphthalene in the

very near surface layer. Half-lives for biodégradation ma) be as shon as a few hours to

18
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days if organisms have been previously acclimated, but as long as a few months if not.

In water, volatilization, photolysis, sorption and biodégradation are all important fate

mechanisms. In air, photochemically produced hydroxyl radicals rapidly react with

naphthalene, as well as nitrates found in polluted urban night air (Howard, 1990).

Natural sources of naphthalene include crude oil and any natural, vmcontroUed combus-

tion such as forest fire. Natural surface waters may contain up to 2 jig/L (Howard,

1990).

Benzo(a)pyrene

Benzo(a)pyrene (BaP) is a polynuclear aromatic hydrocarbon consisting of five aro-

matic rings. It has extremely low solubility and vapour pressure and a strong affinity

for the organic phase, as indicated by a high octanol water partition coefficient. There-

fore, releases of BaP on land will be subject to relatively little evaporation or runoff in

a dissolved form. The compound will adsorb strongly to soil particles, especially in

organically rich soils. Long term leaching of soil bound BaP may occur. In surface

water, direct photolysis will probably occur at a rapid rate, while slow biodégradation

and biotransformation will also contribute to ultimate fate (EPA, 1979).

Metals

None of the metal contaminants present in the diluted DCS-225 sample were at con-

centrations above relevant guideline levels for soils. In a study for the Ontario Ministry

of the Environment (Acres, 1988), metals were measured in road surface materials

treated with waste crankcase oil and industrial waste oil, as well as in road ditches near

the treated site. Despite the fact that metal concentrations in both waste oils were

higher than measured in DCS-225 sampled for this study, there was no indication that

road materials, road side ditches, and vegetation metals levels were higher than back-

ground levels as a result of applications. Thus, metals in waste oils were not considered

to cause significant environmental impacts. Therefore, because levels were significantly

lower in DCS-225, these should not be of environmental concern.

Phosphorus

The total concentration of phosphorus in DCS-225 was measured to be 153 mg/L.

Phosphates released to land will rapidly runoff under saturated soil conditions. Down-

ward movement will occur when soil is not completely saturated. In the soil, adsorption

to soil particles is possible but not a dominant fate mechanism. Most phosphates pene-

trating the soil will be carried v,dth the groundwater. Phosphates are indefinitely per-

sistent in both surface and groundwater. They are nutrients for aquatic life and can

stimulate growth of algae. Excess amounts contribute to long term eutrophication. No

19
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phosphates will enter the atmosphere from a release to land. Phosphates are neither

bioaccumulative nor bioconcentrativc.

SUMNL\RY

No field studies of the environmental impacts of DCS-225 were identified. The results

of the component-based assessment mdicatc the foUovvang:

• Volatile organic compounds such as o-xyiene, methylene chloride and
light or PAH compounds such as naphthalene will be subject to both

evaporation and Icachmg from releases on land.

• Heavier PAH's such as ben2o(a)pvrene may persist at the application site

for substantial periods of time, although some leaching and
biodégradation may also occur.

• Metals present in DCS-225 are not at concentrations that app)car to be

significant to the environment.

20
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/ii/SO HATZRIAL SAFETY DATA SHEET : 00000011 PAGE:

WALKER IHDOSTRIES HOLDINGS LTD

P.O. B02 100

THOROLD, OïTiSJO, L2V 3T8

(416) 227-4142 :

: DCS-225

MAI CAUSE FERMAKEST EYE DAMAGE IP CORTACT HOT ELIMINATED IMMEDIATELY.

IIEiLATION MAY CAUSE MODERATE IRRITATION TO THE RESPIRATORY TPACT. MAY AFFECT TEE

CaTRAL NERVOUS SYSTEM.

IIHALATION, CHRONIC MJ^.Y C.s.USE IRRITATION AND DERMATITIS.

IÏGESTIOH MAY CAOSE IRRITATION OF THE GASTROINTESTINAL TRACT.

EFFECTS OF ACUTE EXPOSURE REFER TC ROUTE OF ENTRY

EFFECTS OF CHRONIC EXPOSURE RE?IR TC RCUTE 0? ENTRY

LD 50 OF MATERIAL, SPECIES & DNKKOHN

ROUTE

LC 50 OF MATERIAL, SPECIES & OICvNCWh
•:

ROUTE

EXPOSURE LIMIT OF MATERIAL UNKJiOWN

IRRITANCY OF M>.TERIAL REFEJ. T: ROUTE 0? ENTRY

SENSITIZING CAP.ASILITY OF UN»jWN

MATERIAL

CARCINOGENICITY OF MATEF.IAL rETHOLE'JM FRACTION INCLUDES MANY NATURALLY OCCURRING FOLYCYCLIC AROM.ATIC

HYDROCHBCNS (PAF."s). CERTAIN SPECIES OF. PAH"s HAVE SEEK IMPLICATED IN TEZ

INCIDENCE OF SKIN CANCER IN TEST ANI.HÂLS.

REPRODUCTIVE EFFECTS NONE KNOWN

SYNERGISTIC MATERIALS NONE KNOWN

SECTION 7 : PREVENTATIVE MEASURES

GLOVES/ TYPE GLOVES WITH GAUNTLETS. DO NOT HLAR N.ATURAL RUBBER OR PVC (POLYVINYL

CHLORIDE] GLOVES.

RESPIRATORY/TIPE NOT REQUIRED UHDLR NORMAL CONDITIONS. IN ENCLOSED AREAS, KEAR APPROVED AIR

PURIFYING RESPIRATOR FOR DDST/FUHES/MIST AND ORGANIC VAPOURS OR SUPPLIED

AIR RESPIRATOR.

EYE/TYPE SPLASH PROOF CHEMICAL GOGGLES OR 8" FACE SHIELD

FOOTWEAR/TYPE IMPERVIOUS SAFETY BOOTS

.

CLOTHING/TYPE LONG SLEEVE, LOOSE FITTING CLOTHING, CLOSED AT THE NECK AND TIGHT FITTING

AT THE WRIST. HAVE CONTAMINATED CLOTHING WASHED BEFOPI RE-DSE.

ENGINEERING CONTROLS MECH?J(ICAL VENTILATION RECOMHEKDED IN ENCLOSED AREAS

.

LEAK/SPILL ; CONTAIN THE SPILL.

AHSORE WITH SAND, CAY, ETC.

ELIMINATE ALL SOURCES OF IGNITION.

WASTE DISPOSAL ABSORPTION OR CONTROLLED BURNING.

PLACE A3S0R3AHT IN CLOSED CONTAINEF.S AND DISPOSE IN ACCORDAHCE WITH

MUNICIPfl, PROVINCIAL AMD FEDEF.AL REGULATIONS.

HANDLING PROCEDURES AND AVOID SKIN AND EYE CONTACT.

EQUIPMENT

STOLAGE NEEDS STORE AW.AY FROM OXIDIZING MATERIALS AND ALL SOURCES OF IGNITION.

KEZ.= CONTAINER CLOSED WHEN NOT IN USE.

U.I? FROM FREEZING.

SPECIAL SHIPPING INSTRUCTIONS.. . .FRODUCT IS SEIFrES AT ELEVATED TLHFERATURES.
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REVIEW PARAMETER LIST FOR DUST BOND

A. GENERAL INFORMATION

Dust Bond is a mixture of petroleum resin (60 percent by weight), emulsifier and water

(40 percent by weight). It is light in colour with a slight oil odour that dissipates within

24 hours of application on roads. Dust Bond is used only for road dust suppression

and road stabilization. It is sold in concentrated form and diluted with water in a five

to one, water to concentrate ratio, for application.

SUPPLIER/DISTRIBUTER INFORMATION

Manufacturer Information

Dust Allayers, Inc.

P.O. Box 1178

Mansfield, Ohio 44901

Contact:



COST INFORNUTIQN

Dust Bond is usually sold by Da-Lee Dust Control to other contractors in concentrate

form at 50.50/1-. At the normal product dilution, this results m a cost of about SO.lO/L

(1991j for road apphed maienaJ.

Transportation costs are included in the application cost. Costs vary depending on the

distance that the product must be transponed from Da-Lee, located m Fruitland,

Ontario. Costs are m the range of $0.013/L per 100 km (1991j.

Typical application costs for road applied Dust Bond (diluted concentrate at 5:1

water:product ratio) is $0.19/L (1991). At application rates of 5.4 Dm* suggested by

Da-Lee this equates to $1.03/m*.

SAFET\ PROCEDURES

The following procedures are recommended by the manufacturer m the handling of

Dust Bond.

Personal Protection

1. Operators should wear impervious gloves under normal handling conditions.

2. Operators should wear chemical type goggles or face shield to prevent eye con-

tact dunng normal handling or if eye contact is likely.

3. Operators should wear NIOSH' approved respirators if exposure to mist is pos-

sible.

Emergens First Aid

First aid procedures are listed in the attached Material Saferv Data Sheet for Dust
Bond.

Storage Requirements

Dust Bond should not be stored near any sources of ignition. Dust Bond containers

should be kept lightly closed and not stored near areas where they may come in contact

\vith strong oxidizers (such as hydrogen peroxide, bromine and chromic acid).

N4tKMjl Umiiuie for OccupaiKMul Saleiy aixl Healih.
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Transportation and Shipping

No special handling procedures are required other than those required for the trans-

portation of industrial liquid oil products.

Spill Procedures

In accordance with Part 9, Section 79 of the Environment Protection Act, a spill is

defined as any discharge, intentional or unintentional, of material from its containing

unit beyond the recommended maximum application rate, into the natural environment.

This is caused by spray bars left on after operation, tank rupture, tank turn over, etc.

In the event of a spill the following procedures are recommended:

1. If possible, the spilled Dust Bond should be contained in a ditch or within the

road allowance, and prevented from entering watercourses and storm sewers.

2. As much of the Dust Bond as possible should be recovered with pumping equip-

ment.

3. The remainder of the spill should be absorbed in vermiculite, dry sand, earth, or

similar material which should them be disposed of in an approved manner.

4. The following should be contacted:

Da-Lee Dust Control: (416) 643-1135

• The Ministry of the Environment Spills Action Centre: (800) 268-6060.

• Environment Canada at The Ontario Regional Environmental Emer-
gencies line: (416)-973-1059, or (416).346-1971 (cellular).

• The local municipality in which the spill occurred.

SOURCE DESCRIPTION AND QUALITY CONTROL

Dust Bond is imported by Da-Lee Dust Control from Dust Allayers Inc. in the U.S.

where the formulation and mixing of the Dust Bond concentrate is carried out. Dust

Bond is a proprietary blend of specified petroleum oils (from a major U.S. oil com-
pany) and a proprietary emulsifier (DAI Emulsions, 1991). Da-Lee Dust Control adds

water to the imponed concentrate. The diluted concentrate is mixed in a 227,000 L
mixing tank to generate a mixture ready for road application.

Minimal quality control occurs in Ontario. Dust Bond arrives at Da-Lee Dust Control

as specified by Dust Allayers Inc. Once at Da-Lee Dust Control, Dust Bond is stored

until it is required for mixing or sale to other applicators. Flow pumps are monitored

TnR/n!i<rrî«oi ^^



as well as tank levels to ensure proper mixing conccntrauons. No other quality control

tests arc carried out.

B. TECHNICAL EFFEdTVTNESS AND .APPUCATION PROCEDURES

TECHNICAL EFFECTIVENESS

Dust Bond is used primarily as a dust suppressant, but may also be used as a road
stabilizer. A formulation of petroleum resins, emulsifiers, and water, it behaves similar-

!> to oil, by controlling dust through wetting of the road surface aggregate and agglo-

merating fines, and thus preventing them from becoming airborne.

To evaluate the technical effectiveness of Dust Bond, mformation was obtained via two
principal sources. A telephone survey of current or past users of Dust Bond m
Ontario, was earned out by CH2M HILL as pan of the present study. In addition, due
to the limited information on Dust Bond, a literature survey of similar emulsified petro-
leum resins used as dust suppressants was also earned out to supplement information
available on the technical effectiveness of Dust Bond. To this end. literature on Co-
herex (an emulsified petroleum resin) was also reviewed as pan of the literature

search.

In the CH2M HILL telephone survey, dust suppressant users at indusinal sues
expected thai Dust Bond would perform similar to oil in controHing dust. However, the
expenencc of users sun'cyed was that Dust Bond exhibited half the effective lifetime

that oil traditionally has had.

In an Ontario Ministry of Transportation study in the district of Parry Sound, (Ontario,

1989), Dust Bond was compared to other products tested as potential replacements to

used oil. Normally diluted Dust Bond (5 pans water to 1 pan Dust Bond) was applied
at a rate of 1.83 L/m* (less than half the recommended rate of 4 Lm") on roads that

had either 50 percent new gravel float, or were 50 percent previously oiled roads. No
vehicular traffic measurements, rain levels, or silt concentrations were reponed. Dust
suppression effectiveness was measured over 3.5 months using a subjective rating scale.

Under these municipal road conditions Dust Bond had a 3 month lifetime. .Although
penetration onto the freshly gravelled surface was 20 mm, compared to 6 mm in the

previously oiled surface, no difference in dust control and pothole prevention was
observed between the two surfaces over the 3.5 months. This indicated Dust Bond's
compatibility' with fresh and previously oiled surfaces. However, the road was subject

to overall poiholing and washboarding as a result of wet weather traffic. This necessi-

tated maintenance grading which noticeably reduced the dust controlling effectiveness

of Dust Bond, but not to the point of needing reapplication.

Although rain can have a negative effect on a dust suppressant's road stabilizing char-

aaenstics by promoting potholing, pitting, and conugaiions, it can also aid in dust sup-

pression. In a field study earned out by The Midwest Research Institute (1984) to

study the long term effecirveness of various dust suppressants used on haul roads m the
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iron and steel industry, Petro Tac (an emulsified asphalt resin), was compared to

Coherex (an emulsified petroleum resin). Two plant sites were chosen as test sites.

Isokinetic profiling was used to measure controlled and uncontrolled dust emissions.

Coherex was tested at the first site, where rain was 6.6 cm over the 4 month test

period. Petro Tac was tested at the second site, where 38.8 cm of precipitation

occurred over the 4 month test period. Petro Tac was effective as a dust control agent

for 100,000 vehicle passes while Coherex was effective for only 7,500 vehicle passes.

Although Petro Tac is an emulsified asphalt resin, and Coherex is an emulsified petro-

leum resin, some of the superior dust suppression performance of Petro Tac over Co-

herex was attributed to the higher rainfall which would aid in dust suppression. In a

subsequent field test at the Kansas City Works plant with the same level of precipita-

tion, Coherex and Petro Tac performed similar to one another (The Midwest Research

Institute, 1987).

In the same iron industry field study (The Midwest Research Institute, 1984), the aver-

age weight of the vehicles passing over the Coherex section at the first site was 34

tonnes, while at the second site was 27 tonnes. Some of Petro Tac's longer effective

lifetime over Coherex's was attributed to the lower traffic weight. In a subsequent field

test (The Midwest Research Institute, 1987), Coherex and Petro Tac had very similar

performance results to one another under similar traffic loads (220 to 260 vehicles per

day), traffic weights (8.4 tonnesA-ehicle), and application rates.

In Midwest Research Institue (1987) iron works study the site treated with Coherex had

a silt content of 13.9 percent, and the emulsified petroleum resin demonstrated a

higher level of control efficiency for 2.5 ^m particles than for the larger particles

between 15 and 75 tim. In contrast, the 1984 iron works study showed Coherex had the

same control efficiency for 2.5 jim particles as for 15-75 jim particles with the first

application. After the second application, 44 days later, Coherex showed more dust

control efficiency improvements for particles between 15 and 75 nm than for particles

less than 2.5 jim. Although this indicates that different size fractions of fines will be

controlled at different levels of efficiency. No clear relationship between particle size

and control efficiency could be drawn from these tests.

Another field study that indicated a relationship between dust control efficiency and

control of fines was a steel industry study carried out on roads in the Pittsburg area

(Russel, 1983). This study showed that Coherex's ability to agglomerate particles (such

that they could not pass through the 75 \im mesh screen) was proportional to its ability

to suppress dust. Road silt, hi-vol air sampling and time lapse photography were used

to measure technical effectiveness. The road silt concentration was 7 percent in this

study.

Summary of Overall Performance

The performance of Dust Bond, or an emulsified petroleum resin in general, is depen-

dent on several factors, including:

TORyDUST3W1.51



1. Dust Bond, and emulsified petroleum resms m general, function by wettmg the

surface of fine panicles, which causes them to agglomerate and prevents them
from becoming airborne.

2. The effective lifetime varies with location, surface preparation and traffic loads

applied. Heavier weight and higher volume traffic decrease life span.

3. Dust Bond applications may not protect a road from frequent potholing and
pitting during rainy weather, since ii does not buid the surface. It may act as a

lubricant to fines in wet weather.

4. Roads treated with Dust Bond can be maintenance graded to remove fXJtholes

and corrugations at the loss of some, but not all dust control.

5. Extremely dry weather may reduce an emulsified petroleum resin's abiJity to

control dust.

6. An emulsified petroleum resin's dust suppressing abihty is directly related to its

ability to agglomerate fine panicles in the road surface material.

7. Emulsified petroleum resins will control different size fractions of fines panicles
with different levels of efficiencv'. No relationship between fines diameter and
control efficiency can be concluded from the cited literature.

8. Dust Bond is compatible with previously oiled surfaces as well as freshly graded
and gravelled surfaces.

APPLICATION PROCEDURES

Site Restrictions

According to the Ontario Ministry of Environment's Drafi Guidelines for the Applica-
tion of Dust Suppressants, dust suppressants should not be applied to sites closcK' adja-

cent to or crossing waterway(s) or marshes, or near welb.

Surface Preparation

Published information from Da-Lee or the municipalities for the prep>aration of road
surfaces prior to Dust Bond application was not identified in the information search.

Information is based on the telephone survey conducted with current users and Da-Lec.
Preparation should be as follows:

1. Profjcr drainage should be provided for the road surface on both sides of the

road or for the yard.
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2. The surface should be graded to a significant depth (20 to 50 mm) to remove

pot holes, corrugations and other ruts. K the road is deeply rutted or corrugated

it may require scarification up to 100 mm.

3. Gravel or fines should be added as required to yield a final composition of 10 to

15 percent fines (< 200 mesh) (UMA Engineering Ltd., 1987).

4. The road should be shaped to the correct crown (about 4 percent straight line)

using a grader equipped with a straight flat blade.

5. The Dust Bond should be applied at desired levels while the surface is still a

httle moist to prevent dust coated beads on the surface which prevents penetra-

tion.

6. If the road or surface is being constructed, compaction of the surface is sug-

gested to provide a firm solid base.

Length of Time Before and After Precipitation

Current and past users of Dust Bond have recommended that if heavy rainfall is fore-

cast within 24 hours, application of Dust Bond should be postponed until after such

rainfall. Dust Bond should be applied within 12 to 24 hours after a significant rainfall

while the road has some moisture remaining. Under these conditions, runoff due to

rain will be avoided.

Application Equipment

Application equipment for petroleum based products is usually a bituminous distribu-

tor. The Ontario Ministry of Transportation requires that the distributer be equipped

with a pump capable of developing a constant uniform pressure in the spray bar mani-

fold. In addition, the spray bar must be capable of application over a variety of widths.

The distributor tank should also come equipped with a dip stick for measuring quanti-

ties applied.

The equipment list for bituminous distributors also contains the following:

• Recirculation in the tank.

• A quick opening gate in the dome.

•
. An external readily visible tank gauge.

T0RyDUST3Wl^l



Rear mounted spray bars and nozzles 0.6 to 3.6 m wide capable of:

venical and lateral adjustment

producing double coverage in one pass.

Spray bars must not extend into the lane of opposing traffic unless

adequate warning measures are taken.

The feed to the spray bars should be equipped with:

recirculation before and dunng operation
filters.

Spray nozzles should be:

fitted with instant on/off valves, and
which yield fan-shaped sprays Nvithoui atomizaiion.

A pressure pump capable of supplying approximately 726 Umin of oil.

An operator visible 345 MPa pressure gauge.

An operator visible flow meter.

An operator visible pump tachometer.

Personnel Requirements

Typically, two to four people are required for safe application of dust suppressants.
This would consist of at least one, maybe r\vo, flag-persons and/or an operator of a

warning pilot vehicle, the operator of the application truck, and an application checker
(the flag person can double as a checker).

Dilution

Dust Bond is to be mixed with five pans water to one pan Dust Bond for optimum
performance. Dust Bond should not be mixed with any other matcnals, especially any
strong oxidizing agents such as hydrogen peroxide bromine, and chromic acid.

Application Rate and Frequenc>

Da-Lee has recommended various application rates depending on the traffic load.

These rates arc summarized below:

8
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Traflk Level



r Table 1



Table 2



Table 2

AnaUtical Data for Chemical Characteristics of Dust Bond'

I nib

V oUUlr Organlf Compooii^

ChioroiDetbuK

Vmyl chlonde

BroaoDcUune
Chloroettuoc

TndUorofluoromcihane

Acroleio

1 . 1 -DichloroeibyleDe

Mctbylene cAJonde

AcrykKiilnle

lf»n»-l^-dichJoroethylene

l.l-dichloroeihioe

Meibyl Eibvl Keiooe

Chlorolorm

Bromochlorooiettune

1.1.1 Tnchlorocihanc

Ciitoù Tciracblonde

1 j: ' DichloroeituDc

Bcn/ene

Tnchloroeihylcne

1^ -DichJoropropene

Bromodicbloromeltune

;-Chloroetti>(vin\l eiher

Iran»- 1 3-Dichloropropylcne

cii 1 .3-Dichloroprop(yene

Toluene

l.lJI'inctiJoroeituDe

Tel rachloroet hvlcne

DibromochJoromeilune

EilrylcDC dibromidc

Chlorobenzere

D&p Xvlcnc

EihylbCTuenc

SivTcne

o-Xylcne

Bromolonc

1 .1 JL: Teirachloroellune

1 3-Dichloroben2ene

1 .4-DichkJrobeafcnc

l.iDichlorot)enzcnne

No(a

1.

Z
3

<

Rt'1-

tt(/L

CancmtrstKiQ

Avenge of duplidie analyie» of diluted Dusi Bond (5 pant waier to 1 part Dim Bood>
Could noi be inahrzed u ii (onned a non-doioo{encoud emuUioci with »jicr

Bctuo (b) aad bcwo (k) Quoranlbeoe axluied, theirlort re»uli a reponeO a» a toial

Belcjw dcieciion linu!

<180

<250
<100
<ao
<175

<110

<80
9.175

<105

<35

<25
<55

<20

<10
<25

<33

<15
<20

<9S
<10

<10
<20
<15

<25

IW
<i;

<40

<10
<30
<10

lîli

41

<20

tiS

<15
<23

<10
<5
<2D

TORyDUST3(991Jl
12



D. ACUTE TOXICrrV AND SUB-LETHAL EFFECTS

ACUTE TOXICm^

Bj\.R. Environmental conducted duplicate acute toxicity tests using the Dust Bond
samples provided by Da-Lee for the study. Samples were diluted in the laboratory

using tap water to the 5 to 1 ratio. The test measured the LC50 values and their cor-

responding 95 percent confidence interval on Daphnia magna and rainbow trout. The
LC50 is the median lethal concentration (ie. the concentration of the test chemical in

water that is estimated to be lethal to 50 percent of the test organism within a pre-

scribed period of time).

The toxicity results presented in Table 3 indicated that an average 535 mg of diluted

Dust Bond in 1 L of water is lethal to rainbow trout, and 62.5 mg/L is lethal to

Daphnia magna . According to one rating system (IMCO/FAO/UNESCOAVMO, 1969),

Dust Bond toxicity rates a Grade 2, on a scale of to 4, where is the least toxic.

Table 3

Acute Toxicity Test Results for Dust Bond



Table 4

Comparison of Contaminant Limits for Drinking Water and Aquatic Life to

Concentrations in Dust Bund

PArmmflcr AifuaUc Life Urlakin{ HsUr

Axnmoou (mj.'L) 02 (uQioaizcdi' 30

B Pr>o«pborui (mg.!-) go: lo:

Iron (nfct) 300- 1.690

Naphthalene (.tifrl-)

Aonupblhenc (nt/L)

Fluorene (i*g/l-)

Phenanihrene (nj/L)

Fluonnihcnc (ti(/L)

Pyrtne (utl.)

Chryiene (1*^"-)

Benzo (bj Quoranthene (|i(/L)

Bcnzo (a) pyrtnc (^,1.)

Bciuo (ghi) pcrylcne ((ig/L)

a J

a/*

A
BA

Q/a

n/a

o/a

n/a

n/a

o/a

0^ nt/L

5.6

5.6

0.2 ,.tl^'*

4ij:

103J
U15
2.975

22300
ZT7S

2.275

3,455

5.115

Mclhylenc chlondc (ug,!-) 9S' 1.750' 9.175

Nolo

Only panmeien with cooccniralioiu euxeding referenced Umiu arc procoied.

Ooiano Ministry of ihc Envuonmcni, 1984 Water Maaatcmenl Coab Policies, Objectiva and ImplesienutKMi

Proceduro of the Ministry o( the Eovironmeoi

Health and Welfare Canada. 1987 Canadian Guidelines lor Drmkin; Water Qualiiy.

Environment Canada and Welfare Canada. 1991 Ho» ulc ts Our Water

World Health Organization. 1984 Guidelines for Dnnlung Water Oualiry Volume 2. Health Cnieru and olher

(upponing informatiOQ.

Total (or t> PAH coiDponenls.

Health and \^clljrc Cjnadj 1991 Pcnonal Communicaiton Cued Irom MOF liicraiure

In the absence of a detailed exposure and risk assessment, it is not possible to com-

pletely assess the degree of human of environmental health nsk posed by Dust Bond.

The following discussion attempts only to identify the contaminants of concern which

could potentially cause of problem over the long term. In many cases, the toxological

data available is limited.

Main Components

The primary routes of entry of Dust Bond into human bodies, especially for those

working directly with the product, are via skin contact, inhalation and ingestion. Dust

Bond may cause mild irritation to the eye and digestive tract (Dust Bond MSDS, 1989).
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TORA)UST3/991Jl



Contaminant Based Assessment

PAH compounds found in Dust Bond have been shown to have teratogenic, mutano-

genic and/or carcinogenic properties in animals, and are probable human carcinogens.

Li additions, PAH may be bioconcentrated in fresh water invertebrates. However, the

heavier PAH compounds, such as benzo (a) pyrene, which are those of most concern,

are likely to remain closely associated with roadbed materials, and are not very mobile.

Therefore, contamination of drinking water, groundwater or surface water is unlikely.

Ingestion or inhalation of road dust, or mist during application, may be more likely

routes of exposure. There are many natural and anthropogenic sources of PAH.

Only one metal, iron, was present at levels above relevant guidelines. Guidelines for

iron are based on aesthetic considerations, and are significantly lower than those of

concern to human health. Toxic effects resulting from the iron content in Dust Bond

are unlikely.

The carbonaceous (BOD5) and nitrogenous (ammonia) oxygen demand of Dust Bond
would reduce dissolved oxygen in surface waters. Oxygen concentrations of 4 to 8 mg/L

(depending on temperature) are necessary for freshwater aquatic life (MOE, 1984).

Phosphorus in surface water may promote noxious algae growth. Effects of these com-

ponents should not be a concern under normal dust suppressant use, and as long as

care is taken not to apply the material in the vicinity of surface water.

SUMAURY

The following main points summarize the acute toxicity and sub-lethal effects of Dust

Bond:

• Dust Bond, diluted with tap water for road application, is toxic to rain-

bow trout at 535 mg/L and, to Daphnia magna at 62.5 mg/L.

• Limited data are available on the sub-lethal effects of Dust Bond. It may
cause mild irritation and dermititus on skin contact, and irritate eyes and

digestive tract.

• PAH compounds in Dust Bond would not likely contaminate water sup-

plies. However, exposure may occur through inhalation of oil mist during

application or road dust.

• Volatile organics and metals present in Dust Bond were not at levels that

would contribute to toxic or sub-lethal effects.

15
Tr^DiTM TCT*a«iÛ1 CI



E. ENVIRONMENTAL IMPACTS

MAIN DUST SUPPRESSANT COMPONENTS

No literature sources describing field studies of the environmental impacts of Dust

Bond were identified.

Dust Bond is a mixture, that when diluted with water for road application, is 12 percent

petroleum resin and less than 8 percent emulsifier. Tht petroleum resin is emulsified

(in minute droplets), when applied. Its behaviour after application has not been docu-

mented, but eventual evaporation of water would likely leave behind the resin, which

would agglomerate road materials for dust suppression. This resin will be for the most

part, immiscible and has a higher viscosity than water, and therefore, migration will not

be affected by water movement. It will migrate from the application site by leaching

and penetrating into soil, and will be slowed by soil adsorption. Some components of

the resin will solubilize in passing waters and leach away. Lighter fractions of the resin

will volatilize, although the portion and rate of volatilization has not been determined.

The petroleum fraction of the product is biodegradable, and lighter fractions will

biodegrade in the environment more quickly. The overall rate of decay in the environ-

ment has not been determined. In soil, the Ontario MOE's guidelines for site clean-up

recommend that oil and grease levels should not exceed 1 percent by weight.

In the aquatic environment, slicks or sheen will result, as well as some dissolution of

components.

COMPONENT-BASED ASSESSMENT

No studies of the use of Dust Bond which adequately describe environmental impacts

were available. Examination of the individual components of the product provide the

"next best" assessment of environmental fate. TTie analytical results presented in Table

5 have been used to develop a short list of components which represent a range of

possible fates for Dust Bond which has been applied to land.

Organic Contaminants

In order to assess a range of the persistence and migration characteristics of Dust

Bond, a number of the components from the above list have been selected for funher

discussion.

For assessment of environmental impact of PAH compounds exceeding guideline levels,

presented m Table 5, rwo compounds were selected to represent the range of possible

environmental fates for this group of compounds. Pyrene. was on of the lightest com-
pounds in this group while benzo (aj pvTene was one of the heaviest.
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Table 5 |

Comparison of Contaminant Limits in Soil to Levels in Dust Bond |



1 Il

1 Table 6

Physical/Chemical Properties of Selected Organic Components of Dust Bond' j



Degradation in groundwater is unknown. Hydrolysis in soil or water will not normally

be an important fate mechanism. In surface waters, biodégradation is possible but will

most likely be slow due to the domination of the evaporation process.

There are no natural sources of methylene chloride. Surface water concentrations are

typically less than 10 \ig/L with median values closer to 0.1 jig/L. Canadian municipal

drinking supplies have concentrations up to 50 ng/L, with an average of 10 ng/L in sum-

mer and 3 ^lg/L in winter (Howard, 1989; Howard, 1990).

Pyrene

Pyrene is a polynuclear aromatic hydrocarbon consisting of four aromatic rings. Much
of the information on its environmental fate and behaviour can be inferred from data

on similar compounds. Releases of pyrene to land will bind strongly to soil particles of

adequate organic carbon content and evaporation will not play a significant role in

either short or long term fate. Although only sparingly soluble, leaching of pyrene to

the groundwater may occur over the long term, resulting in considerable persistence in

the immediate vicinity of the release. In water, pyrene may be subject to photolysis

and, to a lesser extent, oxidation. Biodégradation and biotransformation are also

believed to play a role in the long term fate of pyrene.

Pyrene is present in the environment due to both natural and anthropogenic sources

and has been detected in ambient river water.

Benzo(a)pyrene

Benzo(a)pyrene (BaP) is a polynuclear aromatic hydrocarbon consisting of five aro-

matic rings. It has extremely low solubility and vapour pressure and a strong affinity

for the organic phase, as indicated by a high octanol water partition coefficient. There-

fore, releases of BaP on land will be subject to relatively little evaporation or runoff in

a dissolved form. The compound will adsorb strongly to soil particles, especially in or-

ganically rich soils. Long term leaching of soil bound BaP may occur. In surface water,

direct photolysis will probably occur at a rapid rate, while slow biodégradation and

biotransformation will also contribute to ultimate fate (U.S. EPA, 1979).

Metals

None of the metal contaminants present in the diluted Dust Bond sample were at con-

centrations above relevant guideline levels for soils. In a study for the Ontario Ministry

of the Environment (Acres, 1988), metals were measured in road surface materials

treated with waste crankcase oil and industrial waste oil, as well as in road ditches near

the treated site. Despite the fact that metal concentrations in both waste oils were

higher than measured in Dust Bond sampled for this study, there was no indication that

road materials, road side ditches, and vegetation metals levels were higher than
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background levels as a result of applications. Thus, metals in waste oils were not consi-

dered to cause significant environmental impacts. Therefore, because levels were

significantly lower in Dust Bond, these should not be of environmentaJ concern.

Phosphorus

The total concentration of phosphorus in Dust Bond was measured to be 102 mg/L.

Phosphates released to land will rapidly runoff under saturated soil conditions. Down-
ward movement will occur when soil is not completely saturated. In the soil, adsorption

to soil particles is possible but not a dominant fate mechanism. Most phosphates

penetrating the soil will be carried with the groundwater. They are nutrients for aqua-

tic life and can stimulate increased growth of algae. Excess amounts contribute to long

term eutrophication. No phosphates will enter the atmosphere from a release to land.

Phosphates are neither bioaccumulative nor bioconcentrative.

SUMMARY

No field studies of Dust Bond were available. The component based assessment indi-

cates that:

• Metals present in Dust Bond are not at concentrations that appear to be

significant to the environment.

• Volatile compounds such as methylene chloride, uill not persist at the

application site and will be rapidly lost to the atmosphere.

• Medium and heavier PAH compounds such as pvrene and benzo (a)

pyrene may persist at the application site for long periods of time,

although they may be subject to some leaching and/or biodégradation.
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da-i.ee dust control
BI3I2S ONTARIO LIMITED

MAIUNQ ADDRESS
"

ftox U
Frollland. Ont.

LOR UO

=?IAL SAFETY DATA SHEEH

-ACTURING FACILITY / DISTRIBUTOR

OF PREPARATION: March 10, 1989

Da-Lee Dust Control
350 Jones Rd., P.O. Box 14,
Fruitland, Ont. LOR 1L0 (416) 643-1135

XT NAME OR NUMBER: DUST BOMD ^ ^. „W-MIS - Class D, Div 2

JCT USE: Dust suppression on roadways and parking lots

ION I I -HAZARDOUS INGREDIENTS

I CAL COMPONENTS

3 i eum Res i n

ti I late)

sifier & Water

C. A. S. NUMBER

64742-04-7

% WT-.

60

40

EXPOSURE LIMITS

Smg/m"^ (OHSA DEL)

ION I I I PHYSICAL DATA

I CAL STATE

ING POINT'

JR PRESSURE (mrHg@20°C)

JR DENS I TY ( a i r = 1

)

BILITY IN WATER

IFIC GRAVITY

ENT VOLATILE BY VOLUME

DRATIVE RATE (ethyl ether=1) same as water

4.5 to 6.5

ZING POINT/MELTING POINT

ARANCE AND ODOUR

R THRESHOLD (ppm)

ITY (g/mi )

F I CI ENT OF OIL/WATER D I ST

Li qu i d

212° F
.

same as water

same as water

read i I y d i spers ib le

less than 45°@ 25°C

minus 60 F

light colour, no objectional odour

not ava i I .

not ava i 1 .

not ava i 1 .



:T I ON IV - FIRE AMD EXPLOSICTsI HAZARD DATA

^SHPOirJT greater than 400°F

"INGUISHING MEDIA Foam, dry chemical, water spray, CO^

5 FLA^ntABILITY CLASS not applic.

"OIGNIT ION TEMPERATURE not avail.

>ER EXPLOSION LIMIT not avail.

^R EXPLOSION LIMIT not avail.

IS I TIVITY TO MECHANICAL IMPACT not applic.

ISITIVITY TO STATIC DISCHARGE not applic.

:CIAL FIRE-FIGHTING INSTRUCTIONS fire fighters should wear self-contaii
breathing apparatus.

CIAL PROCEDURES - dense smoke, wear self-contained breathing
apparatus

- exposed material may be cooled with water,
- water may cause frothing

TIQN V - REACTIVITY DATA

BLE not avail .

CMPATIBILITY ( materials to avoid )

- avoid strong ox i d i ze

r

s • such as hydrogenperox i

b r om ine and chr om i c acid

ARDOUS POLYMERIZATION - not avail.

ARDOUS DECOMPOSITION PRODUCTS - Carbon monoxide. Aldehydes and carbon
dioxide from burning. Oxides of Nitrogen
and sulfer may also be produced.

T I ON VI - TOX I COLOG I CAL PROPERTIES

^V^P.Y ROUTE (S) OF ENTRY skin contact, Inhalation, Ingestion, eyes

greater than 16g/K (oral/rat)

ECTS OF EXPOSURE

Inhalât ion - Prolonged extreme exposure to high concentrations of mist
ma y cause bronchial or lung irritation

Sk i n Cont ac t - Prolonged skin contact may cause mild Irritation and
dermat i t i s .

Eye Contact - May cause mild irritation.

1 riqes t ion - May cuase irritation of the digestive tract.



ION Vi I - FIRST AID MEASURES

>LAT I ON - If a large amount of mist is Inhaled, move exposed person

to fresh air and call a physician.

I
- If skin becomes wet, wash exposed area with soap & Water.

If eye contact occurs, flush eyes with water for 15 minutes

ST I ON - If swallowed, do nof induce vomiting. Call physician
irrmed i ate I y . Small amounts which accidentally enter mouth
should be rinsed until taste of it is gone.

ION VIM - PREVENTIVE MEASURES

NEERING CONTROLS (eg. ventilation, enclosed process)

- Use local exhaust or dilution ventilation if exposures
exceed permissible limit.

GNAL PROTECTIVE EQUIPMENT

'ES - Impervious gloves recommended

< - Chemical type goggles or face shield should be used as splashes
to eye may occur

"HING-Washclothingbeforere-use

•IRATORY PROTECTION - NIOSH approved if over exposure to mist occurs.

"ION IX - STORAGE AND HANDLING

t^GE REQUIREMENTS - keep containers tightly closed

)L1NG PROCEDURES AND EQUIPMENT - Avoid strong oxidizers.

- Avoid prolonged or repeated contact with skin or

breathing vapours, mists or fumes.

- Launder contaminated clothing before re-use

- Wash thoroughly after handling.

- Do not use near sources of ignition such as flames

or sparks .

HON X - SPILL AND LEAK PROCEDURES

^-UP - Absorb in vermiculite, dry sand, earth or similar material

and dispose in secured sanitary landfill

rE DISPOSAL - Material is not classed as a hazardous waste

- Ministry of Environment waste class 252L if disposing
ofinliquidform.
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lUST BOD . .
_

)CT I fsFORMAT I ON

Hazardous Material Proper Shipping Name not applic.

Hazardous Class not applic.

identification Number not applic.

NILE THE INFOFMATION A^D RECO/MENDAT I ONS SET FORTH ON TH

I

S DATA SHEET
RE BELIEVED TO BE ACCURATE AS OF THE PRESE.NTT DATE. DA-LEE DUST COSTPROL
AKES NO WARRANTY WITH RESPECT THERETO ATJD DISCLAIMS ALL LIABILITY
ROM RELIANCE THEREON.

REPARE! BY

Donna Didtrek March 10, 1989
Admi nistrat ion
Da-Lee Dust Control
P.O. Box 14
Fru i t I and , On

t

LOR 1L0 (416) 643-1 135
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REVIEW PARAMETER LIST FOR LINE WASH OIL

A. GENERAL INFORMATION

High grade base stock oils produced by Ontario petroleum refineries are used as "line

flush" or "line wash" oils, to clean out process lines after completed production runs.

These line wash oils may also be used for dust suppression.

The following line wash oils were identified:

Dark Journal Oil (Petro Canada) - This is a double hydro treated base stock with

various additives, yellow to amber in colour. It is a blend of many once through line

wash oils. It is normally used in plain and antifriction bearings where lubrication is

used for a short time.

COC-22 (Esse) - This is a solvent treated paraffinic base stock that has passed through

the process lines more than once. It is dark brown in colour, and contains various

additives. It is normally used in large lubricating systems and leaky hydraulic system for

a short service life.

Faxam 22 (Esso) - Faxam 22 is not used as a line wash oil, but is included here

because it is the same base stock as COC-22. It contains prescribed anti-rust and anti-

oxidant additives so that it can be sold as a lubrication oil and hydraulic oil in large

leaky systems.

Information on Dark Journal Oil from Petro Canada, as a representative line wash oil,

was compiled for this review parameter list.

SUPPLIER/DISTRIBUTER INFORMATION

Manufactures and Distributors

Petro Canada Inc. (Dark Journal Oil)

5140 Yonge Street, Suite 200

North York, Ontario

M2N 6L6

Telephone: (416) 730-2000

Contact: Glen Moore
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Esso Petroleum Canada (COC-22 and Faxam-22)
55 St. Clair Avenue West

Toronto, Ontario

M5W2J8

Telephone: (416) 498-2470

Contact: Charles Schwar^tel

Other petroleum refineries in Ontario may also produce Une wash oil. Line wash oils

are distributed by the oil company.

Applicators/Contractors

Two applicators of oil products in Ontario were identified during the study. The con-

tact people for each manufacturer can also be contacted for other applicators.

The address for these two contractors are:

Da-Lee Dust Control

350 Jones Road
P.O. Box 14

Fruitland, Ontario

LOR ILO

Telephone: (416)643-1135

Contact: Donna Ditrek

NorJohn Ltd.

P.O. Box 100

Thorold, Ontario

UV3Y8

Telephone: (416) 336-1216

Contact: Dave Bratley

COST INFOR.M.ATION

Costs of line wash oils form Pctro-Canada and Esso are in the range of $0.28 to $0 40

per litre (1991).

The applied cost of oil includes pick-up from the manufacturer, transponation to the

site and application. Costs are in the range of S0.3S per litre to $0.50 per litre depend-
ing on the distance from the contractor to the site. At average suggested application
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rates of 1.3 L/m^ and at $0.38 per litre, final 1991 seasonal costs to the user are ap-

proximately $0.5 1 per square meter per season assuming only one application per sea-

son.

SAFETY PROCEDURES

Personal Protection

The following procedures will ensure the safe handling of the line wash oils.

1. Operators should wear chemical goggles if splashing of oil is likely or a high-

pressure system is in use.

2. Operators should wear Neoprene or Nitrile gloves under normal use if contact is

likely.

3. Operators are not required to wear respiratory protection under normal oper-

ations. Operators should wear approved organic vapour respirators suitable for

oil mist in areas with sufficient oxygen if mist is generated by heating or spray-

ing.

4. Operators should wear long sleeved clothing to minimize skin contact.

Emergency- First Aid

First aid procedures are listed in the attached Material Safety Data Sheet for Dark

Journal Oil.

Storage Requirements

Line wash oils should be stored in cool, well ventilated areas. Contact with strong

oxidizing agents such as peroxides, chlorine, etc., must be avoided since these will react

with oil.

Transportation and Shipping Requirements

No special precautions other than those normally employed in the transportation of

industrial hydrocarbon liquids are necessary.
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Spill Procedures

In accordance with Part 9, Section 79 of the Environment Protection Act, a spill is de-

fined as any discharge, intentional or unintentional, of material from its containing unit

beyond the recommended maximum application rate, into the natural environment.

This can be caused by spray bars left on after operation, tank rupture, tank turn over,

etc. In the event of a spill the foUo^^ing procedures are recommended:

1. The spill should be contained using sand or eanh to prevent line wash oils fi-om

entering water ways or low areas. All sources of ignition must be removed.

2. As much as possible of the spilled oil should be recovered with pumping equip-

ment or absorbent material.

3. The remaining spilled oil should be absorbed uuth sand, or diatomaceous earth

or commercial solvents.

4. The following should be contacted:

• All local municipal authorities.

The Spills Action Centre, at 1-800-268-6060.

• Environment Canada at The Ontario Regional Environmental Emer-
gencies line: (416)-973-lÛ59, or (416;-346-1971 (cellular).

• TTie applicator.

Source Description and Quality Control

Dark Journal Oil from Petro Canada is a blend of various line washings. Base stock

oils are hydro treated twice and blended with various additives, such as anti-wear, rust

inhibitors, dispersants, detergents etc., depending on the designed service for the oil.

At the beginning of each production run the process lines are flushed , or washed, with

the next grade of oil to be produced. Once the lines have been flushed, the new oil

grade is produced. However, the oil used in the "flushing" is sent to a storage tank.

Subsequent "flushings" are sent to the same tank. The stored Imc flushing, which con-

tains a host of additives, is Petro Canada's Dark Journal Oil.

Imperial Oil's COC-22 is a light base stock paraffinic oil that is solvent treated and cold

treated to remove aromatics and waxes. After normal production runs for various oils,

COC-22 is flushed through the process Imcs to purge, or wash, them prior to the next

process runs. A batch of COC-22 may be used several times to purge a system, and

may contain a host of additives.
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Faxam-22 is a straight base oil that is produced in a similar manner to COC-22 except

that it is designed as a saleable oil for lubrication, etc. It contains prescribed anti-rust

and anti-oxidant additives, and is not used as a line flush oil. In addition, Faxam 22 is

not normally used as a dust suppressant, but may be used as such since it is similar to

COC-22 in the base oil stock.

Quality Control

Oil quality for Dark Journal Oil and COC-22 is graded according to density, viscosity,

pour point, boiling point range and other physical parameters. Since these are line

flush oils, strict quality control is not enforced. Faxam-22 is also measured for the

above parameters plus additive levels. All other quality control measures are pro-

prietary.

B. TECHNICAL EFFECTTVENESS AND APPLICATION PROCEDURE

TECHNICAL EFFECTIVENESS

No specific literature on the technical effectiveness of line wash oil was identified in the

information search. However, it is believed that all virgin oil products are generally as

effective in controlling dust and stabilizing roads as waste oil previously used in

Ontario. Thus, literature on the technical effectiveness of used oil is applicable to

virgin oil performance. Oil controls dust primarily by soaking into the surface, wetting

and agglomerating the aggregate particles and preventing them from becoming airborne

by the natural cohesive nature of the oil. To evaluate the technical effectiveness of line

wash oil, a literature review and a telephone survey of current and past users of virgin

and waste oil in Ontario, were conducted.

The results of the telephone survey indicated that within Ontario, virgin oils are used

primarily within industrial yards using heavy equipment, or on unusual surfaces, such as

in horse arenas that combine sand and woodchips, to control dust. The experience of

these users indicates that oil is the only effective means of controlling dust when cost,

effective lifetime, and level of dust control are considered.

As with all dust suppressants, their technical effectiveness and lifetime are affected by

weather, traffic load and surface composition.

The results of the telephone survey conducted for this study indicated rainfall did not

reduce the dust suppressing abilities of virgin or used oils used on roads as noticeably

as with other dust suppressants such as calcium chloride, lignosulphonates, etc. Users

suggested that oil resists leaching and runoff more than other types of suppressants.

However, very rainy conditions do have a tendency to make oil treated surfaces slip-

pery, and may also promote potholing of municipal roads.

TOR/DUST3W0.51



A Canada wide survey conducted by the Bntish Columbia Ministry of the Environment

(British Columbia, 1981) solicited mailed responses from various road agencies across

Canada to find alternative dust suppressants to used oil. The results showed that oil

was preferred in wet climates because longer periods of effective dust suppression

resulted for oil treated roads compared to roads treated with other suppressants.

Traffic density and vehicle weights are variables in the effectiveness of oil in controlling

dust emissions from roads and yards. The results of a survey of 15 Canadian and 2

U.S. highway agencies (Public Works Canada, 1983) showed that oil is the most popu-

lar road stabilizer and dust suppressant in areas with heavy ti^ck traffic or high volume

traffic. The telephone survey confirmed that industrial sites using heavy trucks, front

end loaders, forklifts etc. also use virgin oil to suppress dust. No other dust

suppressant is reponed as effective for the same length of time as oil products. How-
ever, the effectiveness of the oil is reduced when sharp turns and stops from trucks

abrade the surface. This action also promotes potholing.

The overall effectiveness of oil products over other chemicals was shown in a study

carried out for the Ontario Ministry of the EnN-ironmeni (Acres, 1988). This study

compared the technical effectiveness of used oil and industrial oil against other dust

suppressants used on municipal roads in Southern Ontario. No surface aggregate com-
positions or application rates were reponed. Dust emitted from the treated road sur-

face over a three month period was measured at various sites, where a number of dust

suppressants had been applied. Results indicated that the oil applications provided the

best dust control over all other dust suppressants tested. Dust measurements taken

from a moving vehicle travelling over the treated surface also indicated that dust

emissions from the oil treated surfaces were the lowest of all suppressants tested.

In general, Ontario users have found that oil is the only suppressant that provides an

acceptable level of dust suppression in sandy soils or open gravel (i.e. gravel with very

little fines), or in areas with little or no moisture in the surtace. However, a report on

road surface treatments in Alaska (State of Alaska. 1982) indicated that the presence

of large amounts of fines, particularly clays, can promote the absorption of petroleum

based palliatives into the surface particles, which would reduce the bindmg effects of

the dust palliative and the natural cohesive nature of the fines. This would result in soft

spots in the surface and eventual potholing.

Summary of Overall EfTectiveness

The performance of virgin oils is affected by several factors, including:

1. Oil products resist leaching and runoff resulting from precipitation to a greater

extent than other dust suppressants.
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2. Oil has been shown to have a longer effective period over other dust

suppressants in wet climates compared to other dust suppressants.

3. Oil is a superior dust suppressant in areas that have heavy weight or high vol-

ume traffic, compared to other dust suppressants.

4. Oil has been shown to provide the highest level of dust control over other dust

suppressants in under a range of conditions.

5. Oil is better suited as a road treatment for sandy surfaces, and dry open gravel

surfaces, where other dust suppressants may not be as effective.

6. Oil applications may promote potholing on road surfaces with high fines and/or

clay content.

APPLICATION PROCEDURES

Site Restrictions

According to the Ontario Ministry of Environment's Draft Guidelines for the Applica-

tion of Dust Suppressants, product dust suppressants should not be applied to sites

closely adjacent to or crossing waterway(s) or marshes, or near wells.

Surface Preparation

Published literature prescribing road preparation procedures for the application of oils

were not identified in the information search. Preparation information was obtained

from the telephone survey of Ontario municipalities and the contractors who apply

virgin oil.

Surface preparation usually consists of no more than grading to remove potholes and

corrugations. A general preparation for the road surface is as follows:

1. Proper drainage should be provided on both sides of the road.

2. The surface should be graded to a significant depth (20 to 50 mm) to remove

pot holes, corrugations and other ruts. If the road is deeply rutted or corrugated

it may require scarification between 25 and 100 mm.

3. Gravel or fines should be added as required to yield a final composition of up to

8 percent fines (<200 mesh).
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4. Oils should be applied at desired levels while the surface still retains some mois-

ture (this aids in wetting of the panicle surfaces and helps prevent dust pockets

from forming).

5. Compaction of the surface is suggested to provide a firm solid base, particularly

if the surface is being newly constructed.

Application Equipment

Application equipment for virgin oils is usually a bituminous distributor. The Ontario
Ministry of Transportation requires that the distributor be equipped with a pump
capable of delivering a constant uniform pressure in the spray bar manifold. In addi-

tion, the spray bar must be capable of application over a variety of widths. The dis-

tributor tank should also come equipped with a dip stick for measunng quantities

applied.

A general equipment list for bituminous distributors includes the following features:

• Recirculation in the tank.

• A quick opening gate in the dome.

• An external readily visible tank gauge.

• Rear mounted spray bars and nozzles 0.6 to 3.6 m wide capable of:

vertical and lateral adjustment

producing double coverage in one pass.

• Spray bars that do not extend into the lane of opposing traffic unless

adequate warning measures are taken.

• The feed to the spray bars equipped with:

recirculation before and during operation and

filters.

• Spray nozzles:

fitted with instant on/off valves and

which yield fan-shaped sprays without atomization.

• A pressure pump capable of supplying approximatclv 726 Umin of oil.

• An operator visible 345 MPa pressure gauge.

• An operator visible flow meter.

8
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An operator visible pump tachometer.

Personnel Requirements

Typically two to four people are required for safe application of dust suppressants.

This would consist of at least one, maybe two, flag-persons and/or an operator of a

warning pilot vehicle, the operator of the application truck, and an application checker

(the flag person can double as a checker).

Length of Time Before and After Precipitation

Application of oils should be made no sooner than 6 to 12 hours after a significant

rainfall, but while the soil still retains some moisture. This will prevent dust beads from

forming, which would prevent wetting of the soil aggregate by the oil. In addition,

application should not be made within 6 hours of expected rainfall to permit complete

saturation, penetration, and absorption of the oil into the road surface, and to prevent

it from leaching and running off.

Dilution

Line wash oils are not diluted for application. Oils should not be mixed with anything

other than other virgin hydrocarbon base oils for the purpose of thinning. Strong oxidi-

zing agents should be particularly avoided.

Application Frequency and Rate

Virgin oils are usually applied once per season in Ontario at both municipal road and

industrial sites (CH2M HILL, 1991). Some very heavy industrial locations may apply

twice per season. According to a survey of various highway agencies in Canada and the

U.S. (Public Works Canada, 1983), application of oil products ranges from two light

applications per year of about 0.8 to 1.7 L/m^ to one heavy application in Alberta of

about 2.5 to 3.0 L/m^ every two to three years. Ontario industrial application rates vary

from 0.3 Unr to 1.9 L/m^ and municipal application rates are from 1.1 to 1.3 L/m'.

Subsequent applications, if made, are at the same rates as initial applications.

Ponding should be avoided during application. Ponding will depend on several factors:

the rate of oil discharge, the speed of the application truck, and the porosity of the

surface materials. Ponding can be prevented by shutting off the spray bars when the

vehicle/truck is stopped or is passing over paved/sealed portions of the road. Care

should also be exercised to ensure that the oil is applied at or below the suggested

rates. If ponding still occurs, then a decrease in the application rate is recommended.
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Curing Time

There is no curing time associated with the line wash oils. They remain in the viscous

hquid state. Traffic can be permitted immediately following application, but 1/2 hour

of slowed traffic is recommended to permit adequate penetration.

Problems and Hazards

Driving over freshly applied oil may cause splashing onto cars. Heavy rains on roads

with high clay content treated with oil may cause slippery conditions (the oil acts as a

lubricant between clay panicles).

C. Pm'SICAL AND CHEMICAL CHARACTERISTICS

Dark Journal Oil from Petro Canada was used as a representative line wash oil for the

purpose of defining physical and chemical characteristics.

PHYSICAL PROPERTIES

The physical characteristics of Dark Journal Oil from Petro Canada are presented

below in Table 1.

1
Table 1



COMPOSITION AND CHEMICAL PROPERTIES

Dark Journal Oil is composed of the following main components:

• Severely treated paraffinic and solvent refined naphthenic oils (90 to 95

percent).

• Additives, including viscosity index improver, defoamer, rust inhibitor,

antioxidant, pour point depressant, organic-zinc additive (5 to 10 per-

cent).

A sample of Dark Journal Oil was provided by Petro Canada Ltd. for this study. The
sample was split in the laboratory for duplicate analyses of conventional parameters,

metals, polynuclear aromatic hydrocarbons (PAHs) and volatile organic compounds

(VOCs). Analyses were carried out at CANVIRO Analytical Laboratories Ltd. Aver-

age results for the duplicate analyses are presented in Table 2.

The chemical components of Dark Journal Oil include one heavy metal (boron at 5

mg/L) and VOCs (chloroform, methyl ethyl ketone, carbon tetrachloride, benzene,

ethylbenzene, m&p xylenes and toluene). VOCs were present at levels less than 800

jigÂ- None of the PAH compounds were detected.

D. ACUTE TOXICITY AND SUB-LETHAL EFFECTS

ACUTE TOXICITY

B.A.R. Environmental conducted duplicate acute toxicity tests on Dark Journal Oil,

using the sample provided by Petro Canada for this study. Since the oil is immiscible in

water, normal toxicity testing procedures could not be followed. Therefore, the test

measured the lethal effects of water to which 10,000 mg/L of oil had been added, and

the combination aged for various lengths of time. The test species were rainbow trout

and Daphnia magna . Table 3 presents the tests results.

The test results showed that as the aging period increased in length, the water became

more toxic. Thus, with a concentration of 10,000 mg of oil in 1 L of water, aged for 96

hours prior to testing, a 20 percent mortality of rainbow trout (96h LC20) and Daphnia

magna (48h LC20) resulted.

Additional Acute Toxicity Information

In acute toxicity tests, line wash oil is essentially non-toxic to animals. The LD50 to

rats was found to be greater than 5 g/kg (Dark Journal Oil MSDS, 1990).

11
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exact extent of dilution or build-up will depend largely on site specific factors and will

not be addressed in generic assessments of sub-lethal effects.

In the absence of a detailed exposure and risk assessment, it is not possible to comple-

tely assess the degree of human or enviroimiental health risk passed by the posed by

Dark Journal Oil. The following discussion attempts only to identify the contaminants

of concern which could potentially cause problems over the long term. In many cases,

the toxological data available is Umited.

Main Components

Line wash oil has a low oral toxicity and has a laxative effect on ingestion. Repeated

exposure may cause local irritation of the mouth, throat, oesophagus and stomach

(Dark Journal Oil MSDS, 1990).

Repeated or prolonged contact of line wash oil on the skin may cause irritation and

possibly dermatitis, mainly due to its volatile hydrocarbon components (Dark Journal

Oil MSDS, 1990). Slight dermal absorption would occur, but it would not be of signifi-

cance.

Inhalation of its mist may cause chemical pneumonitis and central nervous system de-

pression. This is due to its volatile components (Dark Journal Oil MSDS, 1990).

Contaminant Based Assessment

Only two volatile organic carbon compounds were measured in Dark Journal Oil at

levels exceeding relevant guidelines for drinking water quality or aquatic life. Guideline

levels incorporate significant safety factors and are based on long term exposure. In

addition. VOC levels will reduce rapidly at the application site through evaporation.

Therefore, there are not likely to be human and enviroimiental health concerns as-

sociated with VOCs in Dark Journal Oil.

SUMMARY

The following main points summarize the acute toxicity and sub-lethal effect of Dark

Journal Oil:

• Dark Journal Oil, aged at a concentration of 10,000 mg/L for 96 hours

was non-lethal to rainbow trout (96h) or Daphnia magna (46h).

• Dark Journal Oil is essentially non-lethal, as measured in rats (LD50

> 5,000 g/kg).

15
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Dark Journal Oil may cause eye and skin irritation on contact, and mist

inhalation may cause chemical pneumonitis and central nervous system
depression.

E. ENVIRONMENTAL IMPACTS

MAIN DUST SUPPRESSANT COMPONENTS

No literature sources describing field studies of the environmental impacts of line wash
oil as a dust suppressant were identified.

Dark Journal Oil is one hundred percent lubricating oil. Although its movement
through the environment has not been evaluated, it can be described in general terms.

The oil is for the most part, immiscible and has a higher viscosity than water, and
therefore, migration will not be affected by water movement. Oil will migrate from the

application site by leaching and penetrating into soil, and will be slowed by soil

adsorption. Some components of the oil will solubiJize in passing waters and leach
away. Lighter fractions of the oil will volatilize, although the ponion and rate of
volatilization has not been determined. The entire product is biodegradable, and
lighter fractions will biodegrade in the environment more quickly. The overall rate of
decay in the environment has not been determined. In soil, the Ontario MOE's
guidelines for site clean-up recommend that oil and grease levels should not exceed 1

percent by weight.

Analysis of BOD and phosphorus were not possible since the product is largely

immiscible. Apan from acute toxicity effects, line wash oil floats on water and will

create negative aesthetic impacts, including slicks and sheens.

COMPONENT-BASED ASSESSME.NT

Since Une wash oil is not marketed as a dust suppressant, no field studies have been
conducted regarding its environmental impacts in this application. Examination of the

individual components of the product provide the "next best" assessment of environ-

mental fate. The analytical results of this study presented in Table 2 were compared to

relevant guidelines for soil presented in Table 5. Only a few \'OC compounds slightly

exceeded these guidelines.

Because these compounds were at levels not significantly different than soil clean-up
levels, and since their volatile propenies will result in their rapid evaporation from the

application site, they would not have significant environmental impacts.

16
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Table 5

Comparison of Contaminant Limits in Soil to Levels in Dark Journal Oil'

Parameter Soil Concentrations Dark Journal Oil

Methyl ethyl ketone

Chloroform

Carbon tetrachloride

Benzene

Toluene

n/a

lOOjig/kg^

100pg/kff2

100jig/kg2

750 jig/L

182 jig/L

180 jig/L

65 tig/L

155 ^g/L

Notes:

1.

2-

Only parameters with concentrations exceeding referenced levels are presented.

Canadian Council of Ministers of the Environment, 1991. CCME Environmental Quality

Criteria for Contaminated Sites, Final Draft. These values are interim assessment criteria

and are to be considered background or recommended detection limit values.

SUMMARY

No field studies of the environmental impacts of line wash oil as a dust suppressant

were identified. The oil will degrade in the environment, but floats and causes slicks

and sheens on surface waters as a result of spills. Because levels of VOCs only slightly

exceeded soil clean-up levels, and volatilization from the application site would be

rapid, significant environmental impacts are not projected as a result of these com-

pounds. Other contaminants measured in Dark Journal Oil were not at levels exceed-

ing relevant background or site clean-up levels for soils.
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REVIEW PARAMETER LIST FOR COKE WASH OIL

A. GENERAL INFORMATION

Coke wash oil is manufactured by several Ontario petroleum refineries. The infor-

mation in this report has been based on Petro Canada's Wash Oil A.

Coke wash oil from Petro Canada, known as Wash Oil A is a virgin, light fraction of

hydro treated crude oil that is clear in colour and has a slight hydrocarbon odour. It

contains no additives, metals, nitrogen or sulphur compounds. It is normally used for

washing coke in the refinery process, spraying coke piles in the iron and steel industry

for dust suppression, absorbing coke oven gases, dedusting potash, and defoaming

paper pulp. It is also used for dust suppression of road and yard surfaces, and shoul-

ders. The manufacturing process may differ slightly at other oil companies who manu-
facture coke wash oil.

SUPPLIER/DISTRIBUTER INFORMATION

Manufacturer and Supplier

Coke wash oil is manufactured and supplied by the oil company. Other petroleum

refineries may also be contacted for information.

Petro Canada Inc.

5140 Yonge Street

Suite 200

North York, Ontario

M2N6L6

Telephone: (416) 730-2000

Contact: Mr. Glen Moore

Applicators/Contractors

Petro Canada identified only one contractor in Ontario who applies Wash Oil A. This

contractor is:

NorJohn Ltd.

P.O. Box 100

Thorold, Ontario

L2V.3Y8
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Telephone: (416) 356-7222

Contact: Mr. Dave Bratley

Other contractors in Ontario may apply coke wash oil.

COST INFORMATION

Product costs are approximately $0.30/L (1991) delivered from the manufacturer to the

applicator.

The contractor's costs to deliver the product to the site are usually included in the

application costs, and vary proportionately to the distance travelled from the contractor.

Applied costs for Wash Oil A from Norjohn Ltd. are estimated at $0.39/L (1991). For

recommended application rates between 1.1 L/m* to 1.5 Lvm*, and v,iih one application

per season, 1991 costs ranged from $0.43 to $0.60 (1991) per square meter per season.

SAFFH' PROCEDURES

Personal Protection

The following protective measures suggested by Petro Canada N^all minimize the risk of

personal injury when handling Wash Oil A.

1. Operators should wear chemical goggles if splashing of oil is likely or a high-

pressure system is in use.

2. Operators should wear PVC gloves under normal use if contact is likely. If

prolonged contact of 2 or more hours is likely, then VITON or NTTRILE gloves

are recommended.

3. Operators are not required to wear respiratory protection under normal oper-

ations. Operators should wear approved organic vapour respirators suitable for

oil mist in areas with sufficient oxygen if mist is generated by heating or spray-

ing.

4. Operators should wear long sleeved clothing to minimize skin contact.

Emergenc> First .Aid

Emergency first aid treatment is outlined in the attached Matcnal Safety Data Sheet

for Wash Oil A.
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Storage Requirements

Coke wash oil should be stored in cool, well ventilated areas. Contact with strong oxi-

dizing agents such as peroxides, chlorine etc. must be avoided since these will react with

oU.

Transportation and Shipping Requirements

No special precautions, other than those normally employed in the transportation of

industrial hydrocarbon liquids, are necessary.

Spill Procedures

In accordance with Part 9, Section 79 of the Environment Protection Act, a spill is

defined as any discharge, intentional or unintentional, of material from its containing

unit beyond the recommended maximum application rate into the natural enviroimient.

This can be caused by spray bars left on after operation, tank rupture, tank over turn,

etc. In the event of a spill the following procedures are recommended by Petro

Canada for Wash Oil A:

1. The spill should be contained using sand or earth to prevent from entering

water courses or low areas. All sources of ignition must be removed.

2. As much as possible of the oil should be recovered with pumping equipment or

absorbent material.

3. The remaining spilled oil should be absorbed with sand, diatomaceous earth, or

commercial sorbets.

4. The following should be contacted:

• All local municipal authorities.

The MOE's Spills Action Centre, at 1-800-268-6060.

• Environment Canada at The Ontario Regional Environmental Emer-

gencies line: (416)-973-1059, or (416)-346-1971 (cellular).

• The applicator.
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SOURCE DESCRIPTION AND QL'ALm' CONTROL

Wash Oil A is derived from paraffinic oil that has been severely hydro treated at tem-

peratures of 400 "C and at a pressure of 20,700 kPa. Wash Oil A is the light fraction

that IS obtained from vacuum distillations of the lube fraction. No details on

procedures for quality control were provided by Petro Canada.

B. TECHNICAL EFFECTIVENESS AND APPUCATION PROCEDLTŒS

TECHNICAL EFFECTIVENESS

Specific literature on the technical effectiveness of coke wash oil in generaJ, or Wash
Oil A specifically, was not identified. However, it is beheved that all virgin oil products

behave similarly to used oil as a dust suppressant and road stabilizer. Thus, hterature

on the technical effectiveness of used oil is applicable to virgin oil performance. Oil

controls dust primarily by soaking into the surface, wetting and agglomerating the

aggregate panicles and preventing them from becoming airborne by the natural

cohesive nature of the oil. To summarize the technical effectiveness of coke wash oil,

both a literature survey, and a telephone survey of current and past users of virgin and
used oil in Ontario, were conducted as pan of this study.

The results of the telephone survey indicated that within Ontario, virgin oils are used

primarily within industrial yards using heavy equipment, or on unusual surfaces, such as

in horse arenas that combine sand and woodchips. to control dust. The experience of

these users indicates that oil is the only effective means of controlling dust when cost,

effective lifetime, and level of dust control are considered.

As with all dust suppressants, the technical effectiveness and lifetime are affected by

weather, traffic load and surface composition.

The results of the telephone survey conducted for this study indicated that the perform-

ance waste oil and virgin oil was not as negatively affected by rainfall as with other dust

suppressants such as calcium chloride, lignosulphonates. etc. Users also reponed that

oil resists leaching and runoff more than salt or lignosulphonates. However, ver\' rainy

conditions did have a tendency to make treated surfaces slipper)' compared to

untreated surfaces. Rain also promoted potholing of municipal roads treated with used

or virgin oil.

A Canada wide survey conducted by the Bntish Columbia Ministry of the Environment

(British Columbia, 1981) solicited mailed responses from various road agencies across

Canada to find alternative dust suppressants for used oil. The results showed that oil

was prefened in wet climates because it demonstrated dust control effectiveness over

longer periods compared to other palliatives.
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Traffic density and vehicle weight are also variables in the effectiveness of virgin oil.

The results of a survey of 15 Canadian and 2 U.S. highway agencies (Public Works
Canada, 1983) showed that oil is the most popular road stabilizer and dust suppressant

in areas with heavy truck traffic or high volume traffic. The CH2M HILL telephone

survey confirmed that industrial sites using heavy trucks, front end loaders, forklifts etc.

use virgin oil to suppress dust. No other dust suppressant was reported to be as effec-

tive for the same length of time as oil products. However, the effectiveness of the oil is

reduced when sharp turns and stops by trucks wear the surface. This action also pro-

motes potholing.

TTie overall effectiveness of oil products over other dust suppressants was also shown in

a study carried out for the Ontario Ministry of the Enviroimient (Acres, 1988). This

study compared the technical effectiveness of used oil and industrial oil against other

dust suppressants used on municipal roads in Southern Ontario. No surface aggregate

compositions or application rates were reported. Dust emitted from treated road sur-

faces measured over a three month period indicated that the oil apphcations provided

the best dust control over the other dust suppressants tested. Dust measurements
taken from a moving vehicle travelling over the treated surface, also indicated that dust

emissions from surfaces treated with oils were the lowest of all suppressants tested.

In general, Ontario users have found that oil is the only suppressant that provides an
acceptable level of dust suppression in sandy soils, or open gravel (i.e. gravel with very

little, fines) or in areas with little or no surface moisture. However, a report on road

surface treatments in Alaska (State of Alaska, 1982) indicated that the presence of

large amounts of fines, particularly clays, can promote the absorption of petroleum

based paUiatives into the particles, which would reduce the binding effects of the oil

and the natural cohesive nature of the fines. This would result in soft spots in the

surface and eventual potholes.

Summary of Overall Eflectiveness

The performance of virgin oils is affected by several factors summarized below:

1. Oil products may resist leaching and runoff resulting from precipitation to a

greater extent than other dust suppressants.

2. Oil has been shown to have a longer effective dust suppression period in wet

climates compared to other dust suppressants.

3. Oil is a superior dust suppressant in areas that have heavy weight or high vol-

ume traffic because of its effectiveness and lifetime compared to the perform-

ance of other dust suppressants.
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4. Oil has been shown to provide the highest level of dust control over other dust

suppressants in several areas.

5. Oil is better suited as a road treatment for surfaces that are sandy or contain

dry open gravel, where other dust suppressants may not be as effective.

6. OiJ may promote potholing on surfaces with high fines and clay content.

APPLICATION PROCEDURES

Site Restrictions

According to the Ontario Ministry of Environment's Draft Guidelines for the Applica-

tion of Dust Suppressant, dust suppressants should not be applied to sites closely adja-

cent to or crossing waterway(s) or marshes, or near wells.

Preparation

No published literature was identified which prescribes road preparation procedures for

the application of virgin oil. Preparation information was obtained from a survey con-

ducted for this study with Ontario municipalities and the contractors who applv virgin

oil.

Surface preparation usually consists of no more than grading to remove potholes and
corrugations. A general preparation of the road surface for dust suppressant apphca-

tion is as follows:

1. Proper drainage should be provided on both sides of the road.

2. The surface should be graded to a significant depth (20 to 50 mm) to remove
pot holes, corrugations and other ruts. If the road is deeply rutted or corrugated

it may require scarification between 25 and 100 mm.

3. Gravel or fines should be added as required to yield a final composition of up to

8 percent fines (<200 mesh).

4. Virgin oil should be applied at desired levels while the surface stiJI retains some
moisture (this aids in wetting of the particle surfaces and helps prevent dust

pockets from forming).

5. Compaction of the surface is suggested to provide a firm solid base, particularly

if the surface is being newly constructed.
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Length of Time Before and After Precipitation

Application of oils should be made no sooner than 6 to 12 hours after a significant

rainfall, but while the soil still retains some moisture. This will prevent dust beads from
forming, which prevent wetting of the soil aggregate by the oil. In addition, application

should not be made within 6 hours of expected rainfall to permit complete saturation,

penetration, and sorption of the oil into the road surface. U heavy rains are expected,

oil should not be applied until afterward to prevent leaching and runoff.

Application Equipment

Application equipment for virgin oils is usually a bituminous distributor. The Ontario

Ministry of Transportation requires that the distributor be equipped with a pump
capable of developing a constant uniform pressure in the spray bar manifold. In addi-

tion, the spray bar must be capable of application over a variety of widths. The dis-

tributor tank should also come equipped with a dip stick for measuring quantities

apphed.

A general equipment list for bituminous distributors includes the following items:

• Recirculation in the tank.

• A quick opening gate in the dome.

• An external readily visible tank gauge.

• Rear mounted spray bars and nozzles 0.6 to 3.6 m wide capable of:

vertical and lateral adjustment

producing double coverage in one pass.

• Spray bars that do not extend into the lane of opposing traffic unless

adequate warning measures are taken.

• The feed to the spray bars equipped with:

recirculation before and during operation

filters.

• Spray nozzles:

fitted with instant on/off valves, and,

which yield fan-shaped sprays without atomization.

• A pressure pump capable of supplying approximately 726 L/min of oil.

• An operator visible 345 MPa pressure gauge.
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• An operator visible flow meter.

• An operator visible pump tachometer.

Personnel Requirements

Typically two to four people are required for safe application of dust suppressants

This would consist of at least one, maybe two, flag-persons and/or an operator of j

warning pilot vehicle, the operator of the application truck, and an apphcation checke

(the flag person can double as a checker).

Dilution/Mixing Restrictions

Wash Oil A is not normally diluted for application. Virgin oils should not be mixec

with anything other than other virgin hydrocarbon base oils for the purpose of thmning

Strong oxidizing agents should be panicularly avoided.

Application Frequenc>' and Rate

Virgin oils are usually applied once per season for both municipal road and industria

site locations. Some very heavy industrial locations may require a second applicatioi

per season. According to a survey of various highway agencies in Canada and the U.S

(Public Works Canada, 1983), application of oil products ranges from two light applica

tions per year of about 0.8 to 1.7 Um* to one heav) application of about 2.5 to 3.(

17m* every two to three years. Ontario mdustrial application rates vary from 0.3 Um
to 1.9 17m", and municipal application rates reported are from 1.1 to 1.3 L/m*. Subse

quent apphcations, if made, are at the same rates as initial applications.

Ponding should be avoided during application. Ponding will depend on seveial factors

the rate of oil discharge, the speed of the application truck, and the porosit\' of the

surface materials. Ponding can be prevented by shutting off the spray bars when the

vehicle/truck is stopped or is passing over paved/scaled ponions of the road. Cart

should also be exercised to ensure that the oil is applied at or below the suggested

rates. If ponding still occurs, then a decrease in the application rate is necessar>.

Curing Time

There is no curing time associated with Wash Oil A It remains in the viscous liquic

state. Traffic can be permitted on immediately follov^ng application, but 1/2 hour o

slowed traffic is recommended to permit adequate penetration.
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Problems and Hazards

Driving over freshly applied oil may cause splashing onto cars. Heavy rains on high

clay content roads treated with oil may cause slippery conditions (the oil acts as a

lubricant between clay particles).

PHYSICAL AND CHEMICAL PROPERTIES

The following is a summary of physical and chemical properties of Wash Oil A. Wash
Oil A from Petro Canada was tested as a representative of coke wash oil in Ontario,

since it is known to be applied as a road dust suppressant.

PHYSICAL PROPERTIES

The physical characteristics of Wash Oil A are presented in Table 1.

Table 1



Table 2



Table 2



the lethal effects of 10,000 mg/L solutions aged for 24 and 96 hours. This is a sligh

deviation from normal LC50 procedures since Wash Oil A will not dissolve in watei

The toxicity test results therefore, represent the toxicity of the compounds that dis

solved into the water after the specified aging period from the Wash Oil A.

When aged in solution for 24 h, coke wash oil caused 12.5 percent monality t(

Daphnia magna at a concentration of 10,000 mg/L. WTien aged for 96 h, an LC50 o

6,4742 mg/L was estimated

When aged in solution for 24 h, coke wash oil caused 50 percent mortality in rainbo\

trout at a concentration of 10,000 mg/L. When aged for 96 h, an LC50 of 8,062 mg/I

was determined.

According to one rating system (IMCO/FAO/UNESCO/WHO, 1969), Wash Oil A toxi

city rates a Grade on a scale to 4, where is the least toxic.

Table 3



exact extent of dilution or build-up will depend largely on site specific factors and will

not be addressed in generic assessments of sub-lethal effects.

In the absence of a detailed exposure and risk assessment, it is not possible to com-

pletely assess the degree of human or environmental health risk posed by Wash Oil A.

The following discussion attempts only to identify the contaminants of concern which

could potentially cause problems over the long term. In many cases, the toxological

data available is limited.

1
Table 4 1

Comparison of Contaminant Limits for Drinking Water and Aquatic Life to

Concentrations in Coke Wash Oil*
|



However, the heavier PAH compounds, which are those of most concern, such as

fluoranthene, are likely to remain closely associated with roadbed materials and are not

very mobile. Therefore, contamination of drinking water, groundwater or surface is un-

likely. Ingestion and inhalation of road dust, or mist during application, may be more

likely routes of exposure. There are many natural and anthropogenic sources of PAH.

One metal, boron, and two volatile organic compounds, m &. p-xylenes, were present at

levels only slightly above relevant drinking water quaUty guidelines. Guidelines are

based on lifetime consumption of 1.5 L of water per day, and incorporate significant

safety factors. Thus, these compounds are insignificant with respect to human health

concerns.

SUMMARY

The following points summarize the acute toxicity and sub-lethal effects associated with

coke wash oil:

• Coke wash oil aged in water for 96 h is lethal to rainbow trout at an

estimated concentration of 8,062 mg/L (96 h LC50) and to Daphnia

magna at estimated concentration of 6,474 mg/L.

• Limited data indicate that coke wash oil may have human health effects

related to nose and throat irritation when inhaled, eye irritation and dam-

age, dermal effects on contact, and a range of effects if ingested.

• PAH contaminants in coke wash oil would not likely contaminate water

supplies. However, exposure may occur through mhalation of oil mist

during application, or road dust.

E. ENMRONMENTAL IMPACTS

MAIN DUST SUPPRESSANT COMPONENTS

No literature sources describing field studies of the environmental impacts of coke wash

oil and Wash Oil A as a dust suppressant were identified.

Wash Oil A is a one hundred percent complex mixture of aromatic/aliphatic hydrocar-

bons. Although its movement through the environment has not been evaluated, it can

be described in general terms. The oil is for the most part, immiscible and has a higher

viscosity than water, and therefore, migration will not be affected by water movement.

Oil will migrate from the application site by leaching and penetratmg into soil, and will

be slowed by soil adsorption. Some components of the oil will solubilizc in passing

waters and leach away. Lighter fractions of the oil will volatilize, although the ponion

14
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and rate of volatilization has not been determined. The entire product is biodegrad-

able, and lighter fractions will biodegrade in the environment more quickly. The over-

all rate of decay in the environment has not been determined. In soil, the Ontario

MOE's guidelines for site clean-up recommend that oil and grease levels should not

exceed 1 percent by weight.

Analysis of BOD and phosphorus were not possible since the product is largely

immiscible. Apart from acute toxicity effects, coke wash oil floats on water and will

create negative impacts, including slicks and sheens.

COMPONENT-BASED ASSESSMENT

Since coke wash oil is not marketed as a dust suppressant, no field studies have been

conducted regarding its environmental impacts in this application. Examination of the

individual components of the product provide the "next best" assessment of environ-

mental fate. TÎie analytical results of this study have been used to develop a short list

of components which represent a range of possible fates for coke wash oil which is

released to land.

Table 5 presents those contaminants in Wash Oil A that exceed guideline levels for

soils.

Table 5

Comparison of Organic Contaminant Limits in Soil to Levels in Wash Oil A^



For assessment of environmental impacts of the PAH compounds, two compounds
were selected for funher discussion to represent the range of possible environmental

fates for this group of compounds. Naphthalene is the lightest molecule in the group,

pyrene, a middle weight molecule, but the heaviest one detected in Wash Oil A.

For organic contaminants, environmental fate and behaviour can be at least partially

predicted through a knowledge of physical/chemical propenies such as those presented

in Table 6 for the selected organic components.

1 Table 6

Physical/Chemical Properties of Selected Components of Coke Wash Oil'



Since the Fugacity Level I model bases predictions of environmental fate solely on

physical/chemical properties and considers only organic chemicals, the following dis-

cussions on each of the components of interest have been provided to summarize lit-

erature information on the relative importance of various fate mechanisms including:

• Evaporation

• Adsorption
• Degradation through biodégradation, photolysis, hydrolysis, etc.

• Migration in water

These discussions also attempt to describe the fate of releases to land since this is the

scenario involved in the use of dust suppressants, as well as the movement of the chem-

ical through the environment as equilibrium is approached.

Where available, information on concentrations of each of the components in various

enviromnental media is also provided.

Naphthalene

Releases of naphthalene to land are moderately adsorbed by soil particles and also

undergo biodégradation. Evaporation will be important only for naphthalene in the

very near surface layer. Half-lives for biodégradation may be as short as a few hours to

days if organisms have been previously acclimated, but as long as a few months if not.

In water, volatilization, photolysis, sorption and biodégradation are all important fate

mechanisms. In air, photochemically produced hydroxyl radicals rapidly react with

naphthalene, as well as nitrates found in polluted urban night air Howard (1989 and

1990).

Natural sources of naphthalene include crude oil and any natural, uncontrolled combus-

tion such as forest fire. Natural surface waters may contain up to 2 jig/L of naph-

thalene.

Pvrene

Pyrene is a polynuclear aromatic hydrocarbon consisting of four aromatic rings. Much

of the information on its envirorunental fate and behaviour can be inferred from data

on similar compounds. Releases of pyrene to land will bind strongly to soil particles of

adequate organic carbon content and evaporation will not play a significant role in

either short or long term fate. Although only sparingly soluble, leaching of pyrene to

the ground water may occur over the long term, resulting in considerable persistence in

the immediate vicinity of the release. In water, pyrene may be subject to photolysis

and, to a lesser extent, oxidation. Biodégradation and biotransformation are also

believed to play a role in the long term fate of pyrene (U.S. EPA, 1979).
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Pyrcne is present in the environment due to both natural and anthropogenic sources

and has been detected in ambient river water.

Metals

None of the metal contaminants present in the Wash Oil A sample were at con-

centrations above the guidelines for soils. In a study for the Ontario Ministry of the

Environment (Acres, 1988) metals were measured in road surface materials treated

with waste crankcase oil and industrial waste oil, as well as in road ditches and vegeta-

tion near the treated site. Despite the fact that metal concentrations in both waste oils

were higher than measured in the Wash Oil A sampled for this study, there was no

indication that road oils, road site ditches and vegetation metals levels were higher than

background levels as a result of oil applications. Thus, metals m waste oils were not

considered to cause significant environmental impacts. However, long term build-up of

metals after frequent applications has not been examined.

SUMMARY

The following main points summarize the environmental impacts of coke wash oil ap-

plication for dust suppressions.

• Field studies have not been identified which examined the migration or

persistence of coke wash oil in the envirormient.

• Oil is known to be biodegradable, and immiscible, although some solubli-

zation of a fraction of oil will occur. The rate of biogredation,

volatilization and migration will depend in several site specific factors,

which have not been determined.

• Lighter PAHs such as naphthalene will be subject to both leaching and

evaporation.

• Heavier PAH such as pyrene will persist at the application site for long

periods of time, although some leaching and biodégradation will occur.

• Metals present in coke wash oils are not at concentrations considered to

be environmentally significant.
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F^ MATERIAL SAFETY DATA SHEET
HTIOCUUa**

WHMIS CLASSIFICATION
Not Controlled PRODUCT CODL 490-345

DATI: February 15. 1991

SECTION I MATERIAL IDENTIFICATION
rade Name: WASH OIL A

Dther Names:

hemlcal Synonyms and Family:

None

Petroleum hydrocarbon.

lame of Manufacturer/Supplier Petro-Canada Inc. (403) 296-3000
^dress tb. Emergency Phone Number. P>0. Box 2S44, Petro-Canada Centre

j

Calgary. Alberta T2P 3E3

tie3lson Control Centre Numbers:

ppilcattoo:

Consult local telephone dlreaory for emergency numbers.

Wash Oil A Is a process oil used for a variety of applications such as

absorbing coke oven gases, dedusting potash, and defoamlng paper
pulp. etc.

CTION II TRANSPORTATION
H Number: NR Primary Qasslflcatlon: NR Subslduary Oasslflcatlon: NR

^mpatlblllty Groups: NR CANUTIC Transport Emergency No. (613) 996-6666

ÎECTION III



Trade Njune: WASH OIL A

SECTION rv PHYSICAL DATA
tmtty:

lO 15-Q



I
Trade hUme: WASH OIL A

I

Emergency and Tint Aid Procedurgs înfennarion

'skln: Remove contaminated clothing - launder before reuse. Soap and water wash.
Discard saturated leather articles.

lEyes: Copious warm water flush - 15 minutes. Physician assessment If eyes b\flamed.

pnbalatlon: Evacuate to fresh air. Apply Cardlo Pulmonary Resuscitation If required. .^drrilnlster

oxygen If available. If resuscitation b required, physician assessment mandatory.

Ingestion: DO NOT INDUCE VOMJTINC. Force fluids. Acth/ated charcoal tablets.

Wotes to Gastric lavage should only be done after endotracheal Intubation In view of the risk

fhvslcUn of aspiration which can cause serious chemical pneumonitis for which antibiotic and
corticosteroid therapy may be Indicated.

iECTION VII REACTIVITY DATA
Itabillty: Stable.

sndltlons to avoid: Excessive heat, fonrutlon of oil mist

itertals to avoid: Strong oxidizing agente (peroxides, chkjrtne. strong ackis. etc}.

irdous Decomposition products:

hazardous polymerization occur?:

COx. srrxïke on combustion.

No.

ECTION VIII SPILL OR LEAK PROCEDURES
{eps to be taken If matcrtaJ

released or spilled:

Gïntain spin. Absorb with ^lert absorbent such as dry clay, sand or

diatomaceous earth, commercial sorbents. or recover using pumps.
Scoop up used absorbent Into drums.

/aste Disposal AAethod: Dispose In approved. SECURE landfill site or licensed waste reclaimer

facility.



Trade Name: WASH OIL A

SECTION IX SPECIAL PROTECTION INFORMATION
VentlUrion: GeneraJ venûladon.

Respiratory Protection: NorTTTAJty not neccssafy. If mhT generated by hcatJng. jpraytig. etc wear
approved organic vapour respirator suttaUe for oil mist tn areas wtrti

suffkJcnt oxygen.

Protedve Cloves:

Eye Protealon:

Other Protecrtve Qofhlng:

For direcr contacr wtth hydrocartxxts of nnore than 2 hours.VTTON or

NrTRJLI recommended. Ott>cf>vt3e PVC gloves rmy be vvom.

None nomnalfy rcaulred; chemicaJ goggles If spUshtng llkefy or

high-pressure system used.

Wear long sJeeved dothing to mlntmlie sWn cootac

SECTION X SPECIAL PRECAUTIONS
Store in cool, wcll-venniarea a/ea. Wash hands after handling and before eanng. AvtJid Inr^aiaDon and s«in contaa.
Launder work clothes frequently. Discard saturated leather gocxls.

ECTION XI REPERENCES
ACGiH, Threshold Um(t VaJues and BlologlcaJ Exposure IrxJIoes for 1969-90.
CONG»vWt. First Aid Measures. /Vledlcal ToxJcology Data and ProfcssioruJ AidvVi to OlnkJans on Pcsroteum Produos.
February 1983.
API. Petroleum Process Stream Terms Induded In the ChemicaJ Substances Inventory Under the Toxic Substances Control
Ac (TSCA). 1983.
NIOSH. The Industlal Lrrvlronment - Its Evaluation and Control. 1973.
Peno-Canada Itk.. Pctro-Canada Rcpcn on Modified Ames Tests o^ Pctrolcim Bascstocta, 1986.

Pctro-Canada and hj affllLaies assume no respooiiblllry for tn)ury to aavooe cau*ed by tb« marerUJ If

reasoruLble safety procedure» are not adhered to as sdpuLared In rb« daia *heeT. AddtrtoDaJI), Petro—Canada
'"'-• *nd ta afnUates assume no rcsponslblUry for tntury to anvooe caused bv ai)Dortnal us« of the cnaxerlaJ

n If rtjLsonablc laiety procedures are followed. Funiiennofe. vendee and third pcrvoas assume the rlilt In

. .<lr use of the material.

Pctro-Canaxla Inc.
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REVIEW PARAMETER LIST FOR BUNKER FUEL OIL

A. GENERAL INFORMATION

Bunker fuel is available from most petroleum refineries in Ontario. However, at the

time of this study, no Ontario companies were identified who supply bunker fuel as a

dust suppressant. For the purposes of this study, a sample of bunker fuel oil was

obtained from Petro Canada Inc., and therefore, specific information including toxicity

and chemical characteristics are based on this sample.

Bunker fuel is a residual fuel that is normally burned as a fuel oil for heating purposes.

It may contain asphaltines, cracked olefinic compounds and metals such as nickel, vana-

dium and cadmium. It is characterized as a black, very viscous liquid with a definite

hydrocarbon smell accompanied by a slight rotten egg odour.

SUPPLIERDISTRIBUTER INFORMATION

Manufacturers and Distributors

Petro Canada Inc.

5140 Yonge St.

Suite 200

North York, Ontario

M2N 6L6

Telephone:

Contact:

(416) 730-2000

Mr. Glen Moore

Esso Petroleum Canada
55 St. Clair Avenue West

Toronto. Ontario

M5W 2J8

Telephone:

Contact:

(416) 498-2470

Mr. Charles Schwartzel
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Shell Canada Products Ltd.

Shell Place

75 Wvnford Dr.

Don Mills, Ontario

M3C2Z4

Telephone: (416) 443-7099

Contact: Mr. Kin McNaughton

Bunker fuel oil may also be available from other Ontario petroleum companies.

Applicators/Contractors

At the time of this study, applicators who currently apply bunker fuel as a road dust

suppressant were not identified. However, Keith Thompson Ltd. m Sudbun.' did apply
bunker fuel mixed with diesel fuel as a dust suppressant over 15 years ago.

COST INFORMATION

Bunker fuel costs range from $0.06 to $0.10 per litre (1991) depending on the demand
and the price of crude oil.

There is no information available on application cost, since current applicators were
not identified.

SAFETY PROCEDURES

Personal Protection

The following protective measures will minimize the risk of personal injury when hand-
ling bunker fuel oil:

1. Operators should wear chemical goggles if splashing of oil is likely or a high-

pressure system is m use.

2. Operators should wear PVC gloves under normal use if contact is likely. If

prolonged contact of 2 or more hours is likely, then Viton or .Nitrilc gloves arc

recommended.

3. Operators are not required to wear respirator\ protection under normal oper-

ations. Operators should wear approved organic vapour respirators suitable for

oil mist in areas with sufficient oxygen, if mist is generated by heating or spray-

ing.

TOR/DUSTV/988.5
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Operators should wear long sleeved clothing to minimize skin contact.

Emergency First Aid

First aid procedures are outlined in the attached Material Safety Data Sheet for Heavy

Fuel Oil (Petro Canada, 1990).

Storage Requirements

Bunker fuel oil should be stored in cool, well ventilated areas. Contact with strong

oxidizing agents such as peroxides, chlorine etc. must be avoided since these will react

with oil.

Transportation & Shipping

Transportation of bunker fuel for road oiling is generally made at elevated tempera-

tures, near 60 °C, to maintain an acceptable viscosity for application spraying. No
special precautions other than those necessary for transponation of heated industrial

hydrocarbon products is required.

Spill Procedures

In accordance with Part 9, Section 79 of the Environment Protection Act, a spill is

defined as any discharge, intentional or unintentional, of material from its containing

unit beyond the recommended maximum application rate into the natural environment.

This can be caused by spray bars left on after operation, tank rupture, tank over turn,

etc. In the event of a spill the following procedures are recommended:

1. The spill should be contained using sand or eanh to prevent oil entering water

ways of low areas. All sources of ignition must be removed.

2. As much of the oil as possible should be recovered with pumping equipment or

absorbent material.

3. The remaining spilled oil should be absorbed with sand, diatomaceous earth, or

commercial solvents.

4. The following should be contacted:

• All local municipal authorities,

MOE's Spills Action Centre, at 1-800-268-6060,

3
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Environment Canada at The Ontario Regional Environmental Emer-
gencies Ime: (416j-973-1059, or (416J-346-1971 (cellular).

The supplier and applicator of the oil.

SOLl^CE

Bunker fuel is a residual fuel found in the settled bottoms of emptied tankers, and
tanks. It is a heavy component of the refinen,' process coming from the bottoms of

vacuum distillation columns and catalviic crackers. It usually contams polynuclear aro-

matic hydrocarbons (PAHs) and is high in pitch and other components normally found

in asphalt. It is sold as a low cost heating fuel. Critical specifications for bunker fuel

are the viscosit\' (which is to be between 92 and 678 cSt at 50 °C). densir\, and gravit\'.

Bunker fuels are blended with various lighter distillate fraaion components to ensure

the final properties. No other quality control parameters or steps are taken.

B. TECHNICAL EFFECTIVENESS AND APPLICATION PROCEDURES

TECHNICAL EFFECTTVTNESS

Limited specific literature on the technical effectiveness of bunker fuel e.xists. It is

believed that all virgin oil products are equally effective as waste oils for dust sup-

pression. Oil controls dust primarily by soaking into the surface, wetting and agglomer-

ating the aggregate panicles and preventing them from becoming airborne by the nat-

ural cohesive nature of the oil. Thus, literature on the technical effectiveness of used
oil is applicable to virgin oil performance. To summarize the technical effectiveness of

bunker fuel, a literature survey, and a telephone sur\'ey of current and past users of

virgin and used oil in Ontario were conducted as part of this study

According to Keith Thompson Ltd. (Keith Thompson Ltd., 1991), bunker fuel diluted

with diesel fuel would not penetrate the road surface as deeply as other oil products.

Rather, bunker fuel dries out and forms an oil crust on the surface. This reduces the

gradability of the road for maintenance purposes. No other technical information on
the effectiveness of bunker fuel specifically has been found.

The telephone survey of Ontano users found that, within Ontario, virgin oils are used

widely within industnal yards using hea\y equipment, and on unusual surfaces, such as

in horse arenas that combine sand and woodchips, to control dust. The cxpcncncc of

these users indicates that oil is the only effective means of controlling dust when cost,

eftcciive lifetime, and level of dust control are considered.

As with all dust suppressants, the technical effectiveness and effective lifetime are

affected by weather, traffic load and surface composition.
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The results of the telephone survey conducted for this study indicated that rainfall did

not reduce the dust suppressing abilities of virgin or used oils used on roads as notice-

ably as with other dust suppressants such as calcium chloride, lignosulphonates, etc.

Users suggested that oil resists leaching and runoff more than other types of

suppressants. However, very rainy conditions do have a tendency to make oil treated

surfaces slippery, and may also promote potholing of municipal roads.

A Canada wide survey conducted by the British Columbia Ministry of the Environment

(British Columbia, 1981) solicited mailed responses from various road agencies across

Canada to find alternative dust suppressants to used oil. The results showed that oil

was preferred in wet climates because longer periods of effective dust suppression

resulted for oil treated roads compared to roads treated with other suppressants.

Traffic densitv' and vehicle weights are variables in the effectiveness of oil in controlling

dust emissions from roads and yards. The results of a survey of 15 Canadian and 2

U.S. highway agencies (Public Works Canada, 1983) showed that oil is the most popu-

lar road stabilizer and dust suppressant in areas with heavy truck traffic or high volume

traffic. The telephone survey confirmed that industrial sites using heavy trucks, front

end loaders, forklifts etc. also use virgin oil to suppress dust. No other dust

suppressant is reported as effective for the same length of time as oil products. How-

ever, the effectiveness of the oil is reduced when sharp turns and stops from trucks

wear the surface. This action also promotes potholing.

The overall effectiveness of oil products over other chemicals was shown in a study

carried out for the Ontario Ministry of the Environment (Acres, 1988). This study

compared the technical effectiveness of used oil and industrial oil against other dust

suppressants used on municipal roads in Southern Ontario. No surface aggregate com-

positions or application rates were reported. Dust emitted from the treated road sur-

face over a three month period was measured at various sites, where a number of dust

suppressants had been applied. Results indicated that the oil applications provided the

best dust control over all other dust suppressants tested. Dust measurements taken

from a moving vehicle travelling over the treated surface also indicated that dust

emissions from the oil treated surfaces were the lowest of all suppressants tested.

In general, Ontario users have found that oil is the only suppressant that provides an

acceptable level of dust suppression in sandy soils or open gravel (i.e. gravel with very

little fines), or in areas with little or no moisture in the surface. However, a report on

road surface treatments in Alaska (State of Alaska, 1982) indicated that the presence

of large amounts of fines, particularly clays, can promote the absorption of petroleum

based palliatives into the surface panicles, which would reduce the binding effects of

the dust palliative and the natural cohesive nature of the fines. This would result in soft

spots in the surface and eventual potholing.
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Summan of Overall EfTectiveness

The following points summarize the overall effectiveness of virgin oil as a dust

suppressant:

1. Bunker fuel mixed with diesel fuel behaves similar to other oil produas as a

dust suppressant. However, it does not penetrate the road surface as deeply as

other oils.

2. Oil produas may resist leaching and runoff resulting from precipitation to a

greater extent than other dust suppressants.

3. Oil has been shown to have a longer period of effectiveness in wet climates

compared to other dust suppressants.

4. Oil is effective for longer periods of time over other dust suppressants in areas

that have heavy weight or high volume traffic.

5. Oil has been shown to provide the highest level of dust control over other dust

suppressants under a range of conditions.

6. Oil is better suited as a road treatment for sandy surfaces, and dry open gravel

surfaces where other dust suppressants may not be as effective.

7. Oil applications may promote potholing on road surfaces with high fines and/or

clay content.

APPLICATION PROCEDURES

Site Restrictions

According to the Ontario Ministn' of EnN-ironment's Draft Guidelines for the Applica-
tion of Dust Suppressants, dust suppressants should not be apphed to sites closely ad-

jacent to. or crossing, waterway(s) or marshes, or near wells.

Preparation

Published literature prescribing the road preparation procedures for the apphcation of

bunker fuel were not identified. Road preparation information was obtained from the

telephone survey conducted for this study with municipalities and the contractors that

use and apply virgin oils other than bunker fuel.
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Surface preparation usually consists of no more than grading to remove potholes and

corrugations. However, a general preparation for the road surface to ensure proper

application is as follows:

1. Proper drainage should be provided on both sides of the road.

2. The surface should be graded to a significant depth (20 to 50 mm) to remove

pot holes, corrugations and other ruts. If the road is deeply rutted or corrugated

it may require scarification between 25 and 100 mm.

3. Gravel or fines should be added as required to yield a final composition of up to

8 percent fines (<200 mesh) (UMA Engineering Ltd^ 1987).

4. Oil should be applied at desired levels while the surface still retains some mois-

ture (this aids in wetting of the panicle surfaces and helps prevent dust pockets

from forming).

5. Compaction of the surface is suggested to provide a firm solid base, particularly

if the surface is being newly constructed.

Application Equipment

Application equipment for virgin oils is usually a bituminous distributor. The Ontario

Ministry of Transportation requires that the distributor be equipped with a pump
capable of developing a constant uniform pressure in the spray bar manifold. In addi-

tion, the spray bar must be capable of application over a variety of widths. The dis-

tributor tank should also come equipped with a dip stick for measuring quantities

applied.

A general equipment list for bituminous distributors contains the following:

• Recirculation in the tank.

• A quick opening gate in the dome.

• An external readily visible tank gauge.

• Rear mounted spray bars and nozzles 0.6 to 3.6 m wide capable of:

vertical and lateral adjustment

producing double coverage in one pass.

• Spray bars that do not extend into the lane of opposing traffic unless

adequate warning measures are taken.
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The feed to the spray bars equippjed with:

recirculation before and during operation

filters.

Spray nozzles:

fitted with instant on/off valves, and,

which yield fan-shaped sprays without atomization.

A pressure pump capable of supplying approximately 726 LVmin of oil.

An operator visible 345 MPa pressure gauge.

An operator visible flow meter.

An operator visible pump tachometer.

Personnel Requirements

Typically two to four people are required for safe application of dust suppressants.
This would consists of at least one. maybe two, flag-persons and/or an operator of a

warning pilot vehicle, the operator of the application truck, and an application checker
(the flag person can double as a checker).

Length of Time Before and After Precipitation

Application of bunker fuel should be made no sooner than 6 to 12 hours after a signifi-

cant rainfall, but while the soil still retains some moisture. This will prevent dust beads
from forming, thereby prevent wetting of the soil aggregate by the oil. In addition,

application should not be made within 6 hours of expected rainfall to permit complete
saturation, penetration, and sorption of the oil into the road surface, and to prevent us
leaching and running off.

Dilution

Bunker fuel used for road oiling has previously been mixed wth diesel fuel at a 60 to

40, bunker fuel to diesel ratio. A final temperature of approximately 60 °C maintains
a viscosity acceptable for spraying.

Virgin oils should not be mixed with anvihing other than other virgin hydrocarbon base

oils for the purpose of thinning. Strong oxidizing agents should be avoided since these

will react with oils.

8
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Application Frequency and Rate

An application rate of bunker fuel is not available since current applicators of this

product were not identified. However, virgin oils are usually applied once per season

for both municipal road and industrial site locations. Some very heavy industrial loca-

tions may apply twice per season. According to a survey of various highway agencies in

Canada and the U.S. (Pubhc Works Canada, 1983), apphcation of oil products ranges

from two light applications per year, of about 0.8 to 1.7 L/m^ to one heavy apphcation

in Alberta, of about 2.5 to 3.0 L/m^ every two to three years. Ontario industrial appli-

cation rates vary from 0.3 L/m^ to 1.9 L/m', and municipal application rates are from

1.1 to 1.3 L/ml Subsequent applications, if made, are at the same rates as initial appli-

cations.

Ponding should be avoided during application. Ponding will depend on several factors:

the rate of bunker fuel discharge, the speed of the apphcation truck, and the porosity

of the surface materials. Ponding can be prevented by shutting off the spray bars when
the vehicle/truck is stopped or is passing over paved/sealed portions of the road. Care

should also be exercised to ensure that the oil is applied at or below the suggested

rates. If ponding still occurs, then a decrease in the application rate is necessary.

Caring Time

The curing time required for bunker fuel applications sufficient to evaporate the diesel

fuel is about 24 hours.

Problems and Hazards

Driving over freshly applied oil may cause splashing onto cars. Heavy rains on high

clay content roads treated with oil may cause slippery conditions (the oil acts as a

lubricant between clay particles).

C PmSICAL AND CHEMICAL CHARACTERISTICS

PHYSICAL PROPERTIES

The physical characteristics of bunker fuel from Petro Canada are presented below in

Table 1.
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Table 2

Chemical Characteristics of Bunker Fuel'

Lmbi C^ooccntralAOQ

Voialilr Orpmir Cnmpooiuii

ChJorometbanc

Vinyl Cbionde

BrofDomeltiaae

ChJorocihane

Tnchlorofluoromelhane

Acrolan

1 , 1 -Dichloroelhylene

Methylene Chloride

Acrylonitnle

trani-1 Jî-Dichloroelhylene

1 .1 -Dichloroelbane

Meihvl ethyl Iceione

Chloroform

Bromochloroeihane

1.1,1-inchloroeihane

CartJOD tetrachloride

1^-Oichloroclh3ne

Benzene

Tnchloroethylene

IJl-Dichloroethanc

Bromodichloromeih2ne

2-ChloroeihvlviDyl ether

Irani- 13-Dichloropropylene

cul ^'Dichloropropylene

Toluene

l.lJITnchlorocthane

Teirachloroeihylene

Dibromochlorocmethane

DiBromochloromeihane

Ethylene dibromide

Chlorbeozenc

mip Xviene

Ethyl bciuene

Styrene

o-Xylene

Bromolorm

l.l.i2Tetrachloroethanc

1 JDichlorobenzene

1.4 Dichlorobenzene

l^Dichlorobcnzenc

ng/L

nt/L

ng/l-

tig/L

t»g/L

Ug/L

ng/L

ttg/L

(*g/L

(igt

»»g'L

tigA.

(*g/L

i»g/l-

ng/L

l*g/L

1*8.1-

>»g1-

ng.1-

ng/L

>*g/l-

I*g/L

ng-T-

«T-
Hgl-

ttgl-

ng-l-

i*«/l-

t»gT-

ng/T-

<360
<500

<200

<160

<350

<:20

<160

<180

<210
<70

<50
70.500

9.200

<20

<50
<70
<30

20.500

<190

<20
<20
<40

<30
<50
<50

102,S50

<30
<80
<20
<60

<20

20:L250

<40

97.150

<30

<S0
<20
<10

Noiei

I- Average o( duplicate utnple results for Bunker Fuel provided by Pctro Cjnada.
< BclcM detection limit
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Table 3

Acute Toxicity of Bunker Fuel Oil



could potentially cause problems over the long term.

data available is limited.

In many cases, the toxological

Table 4

Comparison of Contaminant Limits for Drinking Water and Aquatic Life to

Concentrations in Bunker Fuel'



Repeated or prolonged contact with bunker fuel oil may result in defatting, oil acne,

redness, itching, inflammation, cracking and possible secondary infection. It may also

cause allergic reaction in some individuals. Contact with heated material may cause

thermal bums (BP Bunker Fuel Oil MSDS, 1990).

Ingestion of high doses of this product may cause gastrointestinal disturbances. Symp-
toms include irritation, nausea, vomiting and diarrhoea.

The possibility of aspiration of high viscosity petroleum products is very small. How-
ever, if aspirated repeatedly, it may result in neurological, hepatic, gastrointestinal,

cardiovascular and renal disorders.

Although a carcinogenic effect has been shown in experimental animals, lARC has de-

termined that there is inadequate evidence of the carcinogenicity of bunker fuel oil in

humans.

Contaminant Based Assessment

PAH compounds found in Bunker Fuel Oil have been shown to have teratogenic,

mutanogenic and/or carcinogenic properties in animals, and are probably human
carcinogens. In addition, PAH may be bioconcentrated in fresh water invertebrates.

However, the heavier PAH compounds, such as pyrene, which are those of most con-

cern, are likely to remain closely associated with roadbed materials, and are not very

mobile. Therefore, contamination of drinking water, groundwater or surface water is

unlikely. Ingestion or inhalation of road dust, or mist during application, may be more
likely routes of exposure. There are many natural and anthropogenic sources of PAH.

Volatile organic compounds found in bunker fuel, are known to be potentially toxic.

Benzene, for example, is a known human carcinogen, while ethylbenzene, toluene and

xylenes may also potentially cause adverse effects. However, given that most of these

compounds will be rapidly lost to the atmosphere via evaporation after application, and

that the oil would only be used once or twice per season, it is perhaps more likely that

VOCs would be of concern to applicators as opposed to bystanders or property owners.

In the case of industrial site applications, on-site worker exposure may be of concern.

Several metals (Al, B, Fe, and Ni) were present at levels significantly above relevant

guidelines. These compounds might be of human or environmental concern if ingested

in massive amounts, or chronic inhalation exposure to metal dusts were experienced.

They are not dermally penetrated and therefore, do not pose safety or handling risks.

Again, it is noted that levels of these metals in the oil would be diluted significantly

when migrating to ground or surface waters. Toxic or sub-lethal effects on aquatic life

will be unlikely if care is taken not to apply bunker fuel oil in the immediate vicinity of

surface water. However, metals are extremely persistent, and some concern may arise

over build-up of some of the metals in application areas or nearby surface waters as a

result of long-term use of this dust suppressant.

15
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SUMMARY

The foUowing main points summarize the acute toxicity and sub-lethal effects of Bunker
fuel oil:

• Bunker fuel oil, aged at a concentration of 10,000 mg/L for 96 hours, was
non-lethal to rambow trout and Daphnia magna .

• Bunker fuel oil is slightly toxic, as measured in rats (LD50 > 4.6 g^g).

• Limited data are available on the sub-lethal effects of bunker fuel oil

itself. There are both shon-term and long-term feeding effects. Pro-

longed exposure may lead to dermal problems and skin cancer. Inhala-

tion of mist may also result in neurological, hepatic, gastrointestinal,

cardiovascular and renal disorder.

• PAH and VOC compounds in bunker fuel have potential adverse effects.

Likely routes of exposure include inhalation of oil mist during application,

or road dust.

• Metals present in bunker fuel oil would not likely pose a significant con-

cern related to human or animal toxicity resulting from normal dust

suppressant application.

E. EVVIRON.MENTAL IMPACTS

MAIN DUST SUPPRESSANT COMPONENTS

No literature sources describing field studies of the environmental impacts of bunker
fuel as a dust suppressant were identified.

Bunker fuel oil is a mixture of 97 percent aromatic/aliphatic hydrocarbons and 3

percent sulphur. Although its movement through the environment has not been
evaluated, it can be described in general terms. The oil is for the most pan. unmiscible
and has a higher viscosity than water, and therefore, migration will not be affected by
water movement. Oil will migrate from the application sue by leaching and penetrating

into soil, and will be slowed by soil adsorption. Some components of the oil uill

solubilize in passing waters and leach away. Lighter fractions of the oil will \0latil12e.

although the ponion and rate of volatilization has not been determined. Nearly the

entire product is biodegradable, and lighter fractions will biodcgrade m the en-

vironment more quickly. The overall rate of decay in the environment has not been

I0
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determined. In soi], the Ontario MOE's guidelines for site clean-up recommend that

oil and grease levels should not exceed 1 percent by weight.

Analyses of BOD and phosphorus were not possible because the product is largely

immiscible. Apart from acute toxicity effects, bunker fuel oil floats on water and will

create negative aesthetic impacts, including shcks and sheens.

CONTAMINANT-BASED ASSESSMENT

Since bunker fuel is not marketed as a dust suppressant, no field studies have been

conducted regarding its envirormiental impacts in this application. Examination of the

individual components of the product provide the "next best" assessment of environ-

mental fate. The analytical results of this study have been used to develop a short list

of components which represent a range of possible fates for bunker fuel which is

released to land. This short list was derived from the range of components exceeding

relevant soil levels, shown in Table 5.

Table 5

Comparison of Contaminant Limits in Soil to Levels in Bunker Fuel Oil*



Organic Contaminants

In order to assess a range of the persistence and migration characteristics of bunker

fuel, a number of the components have been selected for further disoission.

For assessment of environmental impacts of the PAH compounds exceeding guideline

levels presented in Table 5, two compounds were selected for further discussion to re-

present the range of possible environmental fates for this group of compounds. Naph-
thalene is the lightest molecule in the group and pyrene, a middle weight compound,
but the heaviest PAH compound detected.

Several volatile organic compounds were present in bunker fuel oil at concentrations

exceeding guideline levels for soils, presented ui Table 5. Chloroform, ethylbenzene

and o-xylene were selected as representative volatile organic compounds.

For organic contaminants, environmental fate and behaviour can be at least panially

predicted through a knowledge of physical/chemical propenies such as those presented

in Table 6 for the selected organic components.

1 Table 6

Physical/Chemical Properties of Selected Organic Components of Bunker Fuel*



It should be emphasized that this model does not consider which environmental com-
partments receive releases of the chemical, nor the rate at which equilibrium is

achieved. Also not taken into consideration are degradation reactions wliich may
deplete the amount of chemical in the model enviroimient.

Table 7 1

Results of Level I Fugacity Modelling
|



somewhat conflicting. Adsorption to soil panicles will not be significant, nor will it

hydrolyse in water or soil under normal environmental conditions (Howard, 1990).

The only known natural source of chloroform is volatilization from plants. Chlonnation

of dnnking water supphes leads to the formation of chloroform and other trihalo-

methanes. Levels averaging 35 ^ig/L have been detected in summer in Canada. Sur-

face waters are generally less than 50 \ig/L (Howard, 1990).

Benzene

Benzene is a highly volatile substance and releases to land will be subject to rapid evap-

oration at the surface. In the atmosphere, oxidation by photolytically produced

hydroxy! radicals will occur with a half-life of approximate!)' two weeks. The presence

of nitrogen oxides and sulphur dioxides may accelerate the reaction to a half-life of less

than one week. Products of such oxidation include phenol, nitrophenols and

nitrobenzene. Any compound remaining in the soil will be extremely mobile since ben-

zene does not absorb to soil panicles to any significant degree, and may leach to the

ground water. Biodégradation is most likely to occur in shallow, aerobic ground water

or in the soil itself. In water, benzene evaporates quickly and photodegradation may
become significant in the absence of biodégradation. Absorption to sediment and
hydrolysis are not expected to be significant mechanisms for removal of benzene from

water (Howard. 1990).

There are a few natural sources of benzene including volcanoes, forest fires and
volatilization from plants. Public drinking water supplies are generally less than 0.2

jig/L, while surface waters are generally less than 10 jigT- (Howard, 1990).

Ethvlbenzene

When released to land, some evaporation of ethylbenzene will occur, along wth
adsorption to soil panicles and leaching to ground water. The latter process will be

more significant in soils with a low organic carbon content. Evaporation is fairly rapid,

followed by reaction with photolytically produced hydroxy! radicals. Direct photoK-sis is

not believed to occur. Rain will result in some removal from the atmosphere.

Adsorption to soil panicles is moderate. Slow biodégradation in soil is believed poss-

ible after adequate acchmation and there is evidence for this same process in ground
water. Hydrolysis will not occur in either soil or water (Howard, 1990).

There are no known natural sources of ethylberizene. Surface waters are generally less

that 5 yig/L (Howard. 1990).
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0-Xylene

Evaporation and leaching are both significant fate processes for o-xylene released to

land. Upon evaporation, the compound will react rapidly with photolytically produced

hydroxyl radicals. The half-life of this reaction varies from 1.5 hours in summer to 15

hours in winter. Biodégradation in soil will occur under aerobic and

anaerobic/denitrifying conditions. A lag time of up to six months may be required

before biodégradation commences under anaerobic conditions. o-Xylene is moderately

mobile in ground water. Some adsorption to soil and sediment is likely and o-xylene

has remained detectable in soil and ground water for several years at some sites

(Howard, 1990).

Natural sources of o-xylene include coal tar, petroleum, forest fires, and volatilization

from plants. Surface waters are generally less than 1 \ig/L (Howard, 1990).

Naphthalene

Releases of naphthalene to land are moderately adsorbed by soil particles and also un-

dergo biodégradation. Evaporation will be important only for naphthalene in the very

near surface layer. Half-lives for biodégradation may be as short as a few hours to

days if organisms have been previously acclimated, but as long as a few months if not.

In water, volatilization, photolysis, sorption and biodégradation are all important fate

mechanisms. In air, photochemically produced hydroxy] radicals rapidly react with

naphthalene, as well as nitrates found in polluted urban night air (Howard, 1990).

Natural sources of naphthalene include crude oil and any natural, uncontrolled combus-

tion such as forest fire. Natural surface waters may contain up to 2 jig/L (Howard,

1990).

Pyrene

Pyrene is a polynuclear aromatic hydrocarbon consisting of four aromatic rings. Much
of the information on its environmental fate and behaviour can be inferred from data

on similar compounds. Releases of pyrene to land will bind strongly to soil particles of

adequate organic carbon content and evaporation will not play a significant role in

either short or long term fate. Although only sparingly soluble, leaching of pyrene to

the ground water may occur over the long term, resulting in considerable persistence in

the immediate vicinity of the release. In water, pyrene may be subject to photolysis

and, to a lesser extent, oxidation. Biodégradation and biotransformation are also

believed to play a role in the long term fate of pyrene (EPA, 1979).

Pyrene is present in the environment due to both natural and anthropogenic sources

and has been detected in ambient river water (EPA, 1979).
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Metals

None of the metal contaminants present in the bunker fuel sample were at concentra-

tions above relevant guideline levels for soils. In a study for the Ontario ^^nistry of

the Environment (Acres, 1988), metals were measured in road surface materials treated

with waste crankcase oil and industrial waste oil, as well as in road ditches near the

treated site. Despite the fact that metal concentrations in both waste oils were gen-

erally higher than measured in bunker fuel sampled for this study, there was no indica-

tion that road materials, road side ditches, and vegetation metals levels were higher

than background levels as a result of oil applications. Thus, metals in waste oils were

not considered to cause significant environmental impacts. It should be noted that

long-term build-up of metals in the environment after several applications is possible

due to the persistence of these compounds. However, this impact has not been

assessed.

SUMMARY

No field studies on the environmental impacts of bunker fuel as a dust suppressant

were identified. The results of the component-based assessment indicate the following:

• Oil is known to be biodegradable, and immiscible, although some solubli-

zation of a fraction of oil will occur. The rate of biogredation.

volatilization and migration will depend in several site specific factors,

which have not been determined.

• Volatile compounds such as chloroform, benzene, ethylbenzene and o-

xylene, will not persist at the application site and will be rapidly lost to

the atmosphere.

• Lighter PAHs such as naphthalene will be subject to both evaporation

and leaching as well as some biodégradation.

• Heavier PAHs such as pyrene may persist for long periods of time at the

application site, although some biodégradation and leaching may occur.

• Metals present in bunker fuel oil are not at concentrations that appear to

be en\'ironmentally significant.
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REVIEW PARAMETER LIST FOR REREFINED OIL

A. GENERAL INFORMATION

Rerefined oils are currently produced at only one location in Ontario: Safety-Kleen

Canada Inc. Breslube Division in Breslau, Ontario.

Breslube's base oil is a rerefined paraffinic mineral oil, that contains no additives. It is

manufactured fi-om waste oils and has a characteristic petroleum odour. Currently it is

not used as a dust suppressant due to a lack of production capacity and company

policy. Rerefined oils are used as lubricants in a variety of services.

SUPPLIER/DISTRIBUTOR

Manufacturer

Safety-Kleen Canada Inc.

Breslube Division

Regional Road #17
P.O. Box 130

Breslau, Ontario

Telephone: (519) 648-2291

Fax: (519) 648-2658

Contact: Mr. L.S. Schofield

Applicators/Contractors

Mr. S.L. Schofield at Safety Kleen can provide information on applicators of Breslube

as a road dust suppressant.

COST INFORMATION

Rerefined oil from Safety Kleen cost approximately $0.30/L (1991 prices). No
application costs are available. If rerefined oils were applied as a dust suppressant,

final 1991 costs are estimated at $0.43 to $0.60 per meter season.
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SAFETY PROCEDURES

Personal Protection

The foUowing protective measures suggested by the manufacturer will minimize the risk

of personal injury in the handling of rerefined oil.

1. Operators should wear chemical goggles if splashing of oil is likely or a high-

pressure system is in use.

2. Operators should wear Neoprene or Nitrile gloves under normal use if contaa is

likely.

3. Operators are not required to wear respiratory protection under normal

operations. Operators should wear approved organic vapour respirators suitable

for oil mist in areas with sufficient oxygen if mist is generated by heating or

spraying.

4. Operators should wear long sleeved clothing to minimize skin contact.

Emergency First Aid

First aid procedures are outlined in the attached Matenals Safety Data Sheet for

Breslube Base Oils, 1990.

Storage Requirements

Rerefined oil should be stored in cool, well ventilated areas. Contact with strong

oxidizing agents such as peroxides, chlorine etc. must be avoided smce these will react

with oil.

Transportation and Shipping Requirements

No special precautions, other than those normally employed in the transportation of

uidustnal hydrocarbon hquids arc necessary.

Spill Procedures

In accordance with Pan 9, Section 79 of the Ennronmcnt Protection Act, a spill is

defined as any discharge, intentional or unintentional, of maienal from its containing

unit beyond the recommended maximum application rate into the natural cn\irorimcnt.
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This can be caused by spray bars left on after operation, tank rupture, tank turn over,

etc. In the event of a spill the following procedures are recommended:

1. The spill should be contained using sand or earth to prevent rerefined oil from

entering water ways or low areas. All sources of ignition must be removed.

2. As much as possible of the spilled oil should be recovered with pumping

equipment or absorbent material.

3. The remaining spilled oil should be absorbed with sand, or diatomaceous earth

or commercial solvents.

4. The following should be contacted:

• All local municipal authorities

The Spill Action Centre, at 1-800-268-6060.

• Envirormient Canada at The Ontario Regional Environmental

Emergencies line: (416)-973-1059, or (416)-346-1971 (ceUular).

Breslube should be contacted at (519) 648-2291.

SOURCE DESCRIPTION AND QUALITY COP^TROL

Breslube obtains its feed stock of used oil from various automotive retailers, industries,

and highway transportation agencies. The types of oils vary and can include used

hydraulic fluids, quench oils, gear oils, machine oils, and crankcase oils.

All used oils are stored in a large holding tank prior to treatment. The treatment

process is comprised of four main steps. The oil is first dehydrated with steam and a

moderate vacuum in a dehydrator. This step removes water, gasoline, and other low

boiling point hydrocarbons. The next step is vacuum stripping at 666 Pa and 288 °C, to

remove kerosine from the oil. The oil is then treated in a thin film distillation unit at

the same low pressure, at 377 °C to remove asphalt. The remaining oil is then sent to

the last processing step: hydrotreating at 5,517 kPa. The oils produced from this step

are high quality base oils that are sold back to the major oil companies for additive

treatments, or sold to other customers for various uses.

Quality Control

Safety Kleen has an extensive QA/QC program identical in nature to those used by the

major oil refineries. Feed stock waste oil is tested for various parameters including

PCB's, metals, halogens, sulphur and chlorine, as well as physical parameters. PCB
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limits are set at 2 rag/L for feedstock waste oil. Oils with higher concentrations must

have written permission to be accepted on site for processing. Note that any PCB in

the waste oil are reponed to be destroyed in the hydrotreating process which produces

caustic and saleable oil. All process parameters throughout the plant are monitored

and recorded. The finished rerefined oil is tested for several parameters including

viscosity, colour, acid, flash pomt, pour pomt etc. Finished rerefined oil properties can

be accurately controlled by the process conditions in the four main units.

B. TECHNICAL EFFECTIVENESS AND APPLICATION PROCEDURE

TECHNICAL EFFECTIVENESS

No specific literature on the technical effectiveness of rerefined oil exists. However, it

is believed that all oil products are generally as effective in controlling dust and

stabilizing roads as waste oil products previously used. Thus, literature on the technical

effectiveness of used oil as a dust suppressant and road stabilizer is also applicable to

rerefined oil performance. Oil controls dust primarily by soaking into the surface,

wetting and agglomerating the aggregate panicles and preventing them from becoming

airborne by the natural cohesive nature of the oil. To evaluate the technical

effectiveness of rerefined oils, a literature survey and a telephone survey of current and

past users of virgin and used oil in Ontario was conducted. (1991).

The results of the telephone survey conducted for this study indicated rainfall did not

reduce the dust suppressing abilities of virgin or used oils used on roads as noticeably

as with other dust suppressants such as calcium chloride, lignosulphonates, etc. Users

suggested that oil resists leaching and runoff more than other types of suppressants.

However, very rainy conditions do have a tendency to make oil treated surfaces

slippery, and may also promote potholing of municipal roads.

A Canada wide survey conducted by the British Columbia Ministry of the Environment

(British Columbia, 1981) solicited mailed responses from various road agencies across

Canada to find alternative dust suppressants to used oil. The results showed that oil

was preferred in wet climates because longer penods of effective dust suppression

resulted for oil treated roads compared to roads treated with other suppressants.

Traffic density and vehicle weights are variables in the effectiveness of oil in controlling

dust emissions from roads and yards. The results of a survey of 15 Canadian and 2

U.S. highway agencies (Public Works Canada, 1983) showed that oil is the most

popular road stabilizer and dust suppressant in areas with hca\y truck traffic or high

volume traffic. The telephone survey confirmed that industrial sites using heav-y trucks,

front end loaders, forklifts etc. also use virgin oil to suppress dust. No other dust

suppressant is reported as effective for the same length of time as oil products.

However, the effectiveness of the oil is reduced when sharp turns and stops from trucks

wear the surface. This action also promotes potholing.
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The overall effectiveness of oil products over other chemicals was shown in a study

carried out for the Ontario Ministry of the Environment (Acres, 1988). This study

compared the technical effectiveness of used oil and industrial oil against other dust

suppressants used on municipal roads in Southern Ontario. No surface aggregate

compositions or application rates were reported. Dust emitted from the treated road

surface over a three month period was measured at various sites, where a number of

dust suppressants had been applied. Results indicated that the oil applications

provided the best dust control over all other dust suppressants tested. Dust

measurements taken from a moving vehicle travelling over the treated surface also

indicated that dust emissions from the oil treated surfaces were the lowest of all

suppressants tested.

In general, Ontario users have found that oil is the only suppressant that provides an

acceptable level of dust suppression in sandy soils or open gravel (i.e. gravel with very

little fines), or in areas with httle or no moisture in the surface. However, a report on

road surface treatments in Alaska (State of Alaska, 1982) indicated that the presence

of large amounts of fines, particularly clays, can promote the absorption of petroleum

based palliatives into the surface particles, which would reduce the binding effects of

the dust palliative and the natural cohesive nature of the fines. This would result in soft

spots in the surface and eventual potholing.

Summary of Overall Effectiveness

The performance of virgin oils is determined by several factors including:

1. Oil products resist leaching and runoff resulting fi^om precipitation to a greater

extent than other dust suppressants.

2. Oil has been shown to have a longer effective dust suppression period in wet

weather then other dust suppressants.

3. Oil is a superior dust suppressant in areas that have heavy weight or high

volume traffic because of its effectiveness and lifetime compared to the

performance of other dust suppressants.

4. Oil has been shown to provide the highest level of dust control over other dust

suppressants in several areas.

5. Oil is better suited as a road treatment for sandy surfaces, and dry open gravel

surfaces where other dust suppressants may not be as effective.

6. Oil may promote potholing in road surfaces with high clay content.
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APPLICATION PROCEDURES

Site Restrictions

According to the Ontario Ministry of Environment's Draft Guidelines for the

Application of Dust Suppressants, dust suppressants should not be applied to sites

closely adjacent to, or crossing, waterway(s), marshes, or wells.

Surface Preparation

Published literature prescribing the road preparation procedures for the apphcation of

rerefined oil were not identified in the information search. Road preparation

information was obtained from the telephone survey conducted for this study with

municipalities and the contractors that use and apply virgin oil.

According to the telephone survey, surface preparation usually consists of no more than

grading to remove potholes and corrugations. However, a general preparation for the

road surface to insure proper application is as follows:

1. Proper drainage should be provided on both sides of the road.

2. The surface should be graded to a significant depth (20 to 50 mm) to remove
pot holes, corrugations and other ruts. If the road is deeply rutted or corrugated

it may require scarification between 25 and 100 mm.

3. Gravel or fines should be added as required to yield a final composition of up to

8 percent fines (<200 mesh).

4. Rerefined oil should be applied desired levels while the surface still retains some

moisture (this aids in wetting of the particle surfaces and helps prevent dust

pockets from forming).

5. Compaction of the surface is suggested to provide a firm solid base, particularly

if the surface is being newly constructed.

Application Equipment

Application equipment for oils is usually a bituminous distributor. TTie Ontario

Ministry of Transportation requires that the distributor be equipped with a pump
capable of developing a constant uniform pressure in the spray bar manifold. In

addition, the spray bar must be capable of application over a variety of widths. The
distributor tank should also come equipped v.iih a dip stick for measunng quantities

applied.
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A general equipment list for bituminous distributors also contains thé following:

• Recirculation in the tank.

• A quick opening gate in the dome.

• An external readily visible tank gauge.

• Rear mounted spray bars and nozzles 0.6 to 3.6 m wide capable of:

vertical and lateral adjustment

producing double coverage in one pass.

• Spray bars that do not extend into the lane of opposing traffic unless

adequate warning measures are taken.

• The feed to the spray bars equipped with:

recirculation before and during operation and
filters.

• Spray nozzles:

fitted with instant on/ofi" valves, and,

which yield fan-shaped sprays without atomization.

• A pressure pump capable of supplying approximately 726 L/min of oil.

• An operator visible 345 MPa pressure gauge.

• An operator visible flow meter.

• An operator visible pump tachometer.

Personnel Requirements

Typically two to four people are required for safe applications. This would consists of

at least one, maybe two, flag-persons and/or an operator of a warning pilot vehicle, the

operator of the application truck, and an application checker (the flag person can

double as a checker).

Length of Time Before and After Precipitation

Application of rerefined oil should be made no sooner than 6 to 12 hours after a

significant rainfall, but while the soil still retains some moisture. This will prevent dust

beads from forming, and there by preventing wetting of the soil aggregate by the oil.
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In addition, application should not be made within 6 hours of expected rainfall to

permit complete saturation, penetration, and absorption of the oil into the road surface

and to avoid leaching and runoff.

Dilution

Rerefined is not normally diluted for application. Rerefined oils should not be mixed

with anything than other virgin hydrocarbon base oils for the purpose of thmrung.

Strong oxidizing agents should be particularly avoided since these will react with oils.

Application Frequency and Rate

Rerefined oils are not currently used for dust suppression. Therefore, information is

not available on application rates for rerefined oils. Information is provided for virgin

oil application, since these oils are believed to behave the same for dust suppression

and road stabilization.

Virgin oils are usually applied once per season in Ontario at municipal road and indus-

trial sites. Some very heavy industrial locations may apply twice per season. According

to a survey of various highway agencies in Canada and the U.S. (Public Works
Canada, 1983), application of oil products ranged from rwo light applications per year

of about 0.8 to 1.7 L/m* to one heavy application in AJbena of about 2.5 to 3.0 Um^
every two to three years. Ontario industrial application rates van.' from 0.3 L/m* to 1.9

Um*, and municipal application rates are from 1.1 to 1.3 Um*. Subsequent ap-

plications, if made, are at the same rates as initial applications.

Ponding should be avoided during application. Ponding will depend on several factors:

the rale of oil discharge, the speed of the application truck, and the porosity of the

surface materials. Ponding can be prevented by shutting off the spray bars when the

vehicle/truck is stopped or is passing over paved/sealed portions of the road. Care

should also be exercised to ensure that the oil is applied at or below the suggested

rates. If ponding still occurs, then a decrease in the application rate is necessary.

Curing Time

There is no curing time associated with rerefined oil. It remains in the viscous liquid

state. Traffic can be permitted immediately following application, but \i2 hour of

slowed traffic is recommended to permit adequate penetration.
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Problems and Hazards

Driving over freshly applied oil may cause splashing onto cars. Heavy rains on roads

with high clay content treated with oil may cause slippery conditions since the oil acts

as a lubricant between clay particles.

C PHYSICAL AND CHEMICAL CHARACTERISTICS

PHYSICAL PROPERTIES

Three grades of rerefined oil from Safety Kleen, Breslube Division in Breslau, Ontario

were provided for the study. The physical characteristics of each of the three grades

are presented below in Table 1.
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Table 2

Chemical Characteristics of RereCned Oil^

Vnite CaoceotnUon*

Volatile Organic Cemponnds

Methyl ethyl ketone

Chloroform

Carbon tetrachloride

Benzene

Toluene

m&p Xylene

Eihylbenzene

o-Xyiene

Chloromethane

Vinyl Chloride

Bromometbane

Chloroethane

TricfaloroQuorometfaane

Acrolein

1.1-Dichloroethylene

Methylene Chloride

Acrylonitrile

Trans-1 ^-Dichloroethylene

1,1-Dichloroethane

Bromochloromelhane

1,1,1 -Trichloroethane

Carbon Tetrachloride

1 ,2-Dichloroethane

Trichloroethylene

1,2-Dichloropropcne

2-Chloroethytvinyl ether

Trans-l 3-Dichloropropylcne

Cis-1 3-Dichloropropylene

1,1,2-Trichloroethane

Tetrachloroethylene

Dibromochloromethane

Ethylene dibromide

Chlorobenzcne

Styrcne

Bromoform

1,1,2,2-Tetrachloroethane

13-Dichlorobenzene

1,4-Dichlorocbcnzene

1,2-Dichlorobenzcne

Hg/L

Hg/L

Hg/L

»»g/L

»»g/L

Ug/L

Hg/L

l»g/L

»»g/L

Hg/L

Hg/L

|ig/L

lig/L

Hg/L

Hg/L

(ig/L

l»g/L

lig/L

Hg/L

|ig/L

Hg/L

Hg/L

Hg/L

lig/L

lig/L

l»g/L

l*g/L

l»g/L

Hg/L

l*g/L

lig/L

»»g/L

H8/L

Hg/L

2,485

985

<70
<40

335
690

437J
1450
<360
<500
<200
<160
<350
<220
<160
<180
<210
<70
<50
<20
<50
<70
<30
<190
<20
<40
<30
<50
<30
<80
<2Û
<60
<20
<40
<30
<50
<20
<10
<40

Polychlorinated Blpbenyls

PCB-1242

PCB-1254

PCB-1260

Total PCB

»tg/L

»tg/L

Hg/L

<120
<256

<256
not detected

Notes:

<

NA

Average of duplicate analyses carried out on composite of rereflned oil.

150H from Safety-Klecn, Breslube Division.

Below detection limit.

Not detected.

Grades were Breslube 80H, lOOH and
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Rerefined oil contains low concentrations of a few metals, including aluminum and

boron. Several light, middle and heavier PAH compounds were identified at

concentrations up to 124,500 ^g/L. VOCs present in rerefined oil include methylene

chloride, chloroform, toluene, ethylberuene and m,o<fcp-xylenes at conccncraiions up to

3,285 jig/L. No PCBs were detected in the sample.

ACUTE TOXlCm' AND SUB-LETHAL EFFECTS

ACLTE Toxicnr

B.A.R. Environmental conducted duplicate acute toxicity tests on the same samples of

Breslube rerefined oil used for chemical analyses. The test measured the lethal effects

of 10,000 mg/L solutions on the test species, rainbow trout and Daphnia magna aged

for 24 and 96 hours. This is a slight deviation from normal LC50 procedures, since the

rerefined oil will not dissolve in water. Therefore, the toxicity data represents the tox-

icity of the compounds that dissolved into the water from the oil after a prescribed

amount of time. Test results are presented in Table 3.

Table 3

Acute Toxicity of Breslube Rerefined Oil



SUBLETHAL EFFECTS

To assess the sub-lethal effects of Breslube rerefined oil, the effects of individual chem-
ical components present at concentrations above the guidelines and standards for drink-

ing water and/or aquatic life, presented in Table 4, were reviewed.

Table 4

Comparison of Contaminant Limits for Drinking Water and Aquatic Life to

Concentrations in Rerefined Oil (from Breslube)^



In the absence of a detailed exposure and risk assessment, it is not possible to comple-

tely assess the degree of human or environmental health risk posed by rerefined oil.

The following discussion attempts only to identify the contaminants of concern which

could potentially cause problems over the long term. In many cases, the toxological

data available is limited.

Main Components

like other hydrocarbon compounds, the acute oral toxicity of rerefined oil is very low.

However, the fumes or mists of the oil are irritating to the eyes, mucous membranes
and upper respiratory tract, and can cause headache, dizziness and/or drowsiness if ex-

posure is excessive (Breslube Oil MSDS, 1988).

Prolonged contact of rerefined oil may result in defatting, oil acne, redness, itching, in-

flammation, cracking and possible secondary infection. It may also cause allergic re-

action in some individuals. Slight dermal absorption could occur, but not to any signifi-

cant degree (Breslube Oil MSDS, 1989).

Contaminant Based Assessment

PAH compounds found in Breslube rerefined oil have been shown to have teratogenic,

mutagenic and/or carcinogenic propenies in animals and are probable human
carcinogens. They may also bioaccumulate in aquatic life. However, the heavier PAH
compounds, which are those of most concern, such as benzo (a) pyrene, are likely to

remain closely associated with roadbed materials and are not very mobile. Therefore,

contamination of drinking water, groundwater or surface water is unlikely. Ingestion

and inhalation of road dust, or mist during application, may be more likely routes of ex-

posure. There are many natural and anthopogenic sources of PAH.

Volatile organic compounds found in Breslube rerefined oil, are known to be poten-

tially toxic. Ethylbenzene, toluene and xylenes, for example, may cause adverse effects.

However, given that most of these compounds will be rapidly lost to the atmosphere via

evaporation after application, it is perhaps more likely that VOQ would be of concern

to applicators as opposed to by standards or property ONSTiers. In the case of industrial

site applications, on site worker exposure may be of concern.

Two metals, aluminum and boron, were present at levels slightly above relevant dnnk-
ing water quality guidelines. Guidelines are based on lifetime consumption of 1.5 L of

water per day, and incorporate significant safety factors. Thus, these compounds
appear to be insignificant with respect to human health concerns.
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SUMMARY

The following points summarize the acute toxicity and sub-lethal effects of rerefined oil:

• At concentrations of 10,000 mg/L of oil in 1 L of water, aged for 96 h, re-

refined oils were non-lethal to rainbow trout or Daphnia magna . An oral

and dermal LD50 of >5 g/kg has been reported for rats.

• Rerefined oil may cause dermal and eye irritation on contact or if

exposed to mist, and other effects if fumes are inhaled.

• PAH contaminants in rerefined oil would not likely contaminant water

supplies. However, exposure may occur through inhalation of oil mist

during application or road dust.

• VOC contaminants in rerefined oil may pose human health concerns to

applicators or industrial workers at application sties. Long term concerns

would not exist, because compounds evaporate rapidly from apphcation

site.

ENVIRONMENTAL IMPACTS

MAIN DUST SUPPRESSANT COMPONENTS

No literature sources describing field studies of the enviroimiental impacts of rerefined

oil as a dust suppressant were identified.

Rerefined oil is one hundred percent lubricating oil. Although its movement through

the environment has not been evaluated, it can be described in general terms. The oil

is for the most part, immiscible and has a higher viscosity than water, and therefore,

migration will not be affected by water movement. Oil will migrate from the

application site by leaching and penetrating into soil, and will be slowed by soil

adsorption. Some components of the oil will solubilize in passing waters and leach

away. Lighter fractions of the oil will volatilize, although the portion and rate of

volatilization has not been determined. The entire product is biodegradable, and

lighter fractions will biodegrade in the environment more quickly. The overall rate of

decay in the environment has not been determined. In soil, the Ontario MOE's
guidelines for site clean-up recommend that oil and grease levels should not exceed 1

percent by weight.

Analysis of BOD or phosphorus were not possible because the product is largely

immiscible. Apart from acute toxicity effects, rerefined oil floats on water and will

create negative aesthetic impacts, including slicks and sheens.

15
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CONTAAnNANT BASED-ASSESSMENT

Since rereCned oil is not marketed as a dust suppressant, no field studies have been

conducted regarding its environmental impacts in this application. Examination of the

individual components of the product provide the "next best" assessment of

envirormiental fate. The analytical results of this study have been used to develop a

short list of components which represent a range of possible fates for reiefined oil

which is released to land.

Table 5 presents those contaminants in rerefined oil that exceed guideline levels for

soils.

Table 5



For assessment of environmental impacts of the PAH compounds exceeding guideline

levels presented in Table 5, three compounds were selected for further discussion to re-

present the range of possible environmental fates for this group of compounds.

Naphthalene is the lightest molecule in the group, pyrene, a middle weight molecule,

and benzo (a) pyrene, a heavier end compound.

Several volatile organic compounds were present in rerefined oil at concentrations ex-

ceeding guideline levels for soils, presented in Table 5. Chloroform, ethylbenzene and

o-xylene were selected as representative volatile organic compounds.

For organic contaminants, environmental fate and behaviour can be at least partially

predicted through a knowledge of physical/chemical properties such as those presented

in Table 6 for the selected organic components.

Table 6

Physical/Chemical Properties of Selected Components of Rerefined Oil*



Table 7

Results of Level I Fugacity Modelling



The only known natural source of chloroform is volatilization from plants. Chlorination

of drinking water supplies leads to the formation of chloroform and other trihalo-

methanes and levels averaging 35 jig/L in summer in Canada have been detected.

Surface water levels are generally less than 50 jig/L (Howard, 1990).

Ethylbenzene

When released to land, some evaporation of ethylbenzene will occur, along with

adsorption to soil particles and leaching to ground water. The latter process will be

more significant in soils with a low organic carbon content. Evaporation is fairly rapid,

followed by reaction with photolytically produced hydroxy] radicals. Direct photolysis is

not believed to occur. Rain will result in some removal from the atmosphere.

Adsorption to soil particles is moderate. Slow biodégradation in soil is believed

possible after adequate acclimation and there is evidence for this same process in

ground water. Hydrolysis will not occur in either soil or water (Howard, 1989).

There are no known natural sources of ethylbenzene. Surface waters are generally less

that 5 ^g/L (Howard, 1989).

o-Xvlene

Evaporation and leaching are both significant fate processes for o-xylene released to

land. Upon evaporation, the compound will react rapidly with photolytically produced

hydroxy] radicals. The half-life of this reaction varies from 1.5 hours in summer to 15

hours in winter. Biodégradation in soil will occur under aerobic and

anaerobic/denitrifying conditions. A lag time of up to six months may be required

before biodégradation commences under anaerobic conditions. o-Xylene is moderately

mobile in ground water. Some adsorption to soil and sediment is likely and o-xylene

has remained detectable in soil and ground water for several years at some sites

(Howard, 1990).

Natural sources of o-xylene include coal tar, petroleum, forest fires, and volatilization

from plants. Surface waters are generally less than 1 ^g/L.

Naphthalene

Releases of naphthalene to land are moderately adsorbed by soil particles and also

undergo biodégradation. Evaporation will be important only for naphthalene in the

very near surface layer. Half-lives for biodégradation may be as short as a few hours to

days if organisms have been previously acclimated, but as long as a few months if not.
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In water, volatilization, photolysis, sorption and biodégradation are all important fate

mechanisms. In air, photochemically produced hydroxy) radicals rapidly react with

naphthalene, as well as nitrates found in polluted urban night air (Howard, 1989).

Natural sources of naphthalene include crude oil and any natural, uncontrolled

combustion such as forest fire. Natural surface water may contam up to 2 ^ig/L

(Howard, 1989).

PvTcne

Pyrene is a polynuclear aromatic hydrocarbon consisting of four aromatic rings. Much
of the information on its environmental fate and behavnour can be inferred from data

on similar compounds. Releases of pyrene to land will bind strongly to soil panicles of

adequate organic carbon content and evaporation will not play a significant role in

either short or long term fate. Although only sparingly soluble, leaching of pvrene to

the ground water may occur over the long term, resulting in considerable persistence in

the immediate vicinity of the release. In water, pvrene may be subject to photolysis

and, to a lesser extent, oxidation. Biodégradation and biotransformation are also

believed to play a role in the long term fate of pyrene (EPA, 1979).

Pyrene is present in the environment due to both natural and anthropogenic sources

and has been detected in ambient river water (EPA, 1979).

Benzo(a)pyrene

Ben2o(a)pyrene (BaP) is a polynuclear aromatic hydrocarbon consisting of five

aromatic rings. It has extremely low solubility and vapour pressure and a strong affinity

for the organic phase, as indicated by a high octanol water partition coefficient.

Therefore, releases of BaP on land will be subject to relatively little evaporation or

runoff in a dissolved form. The compound will adsorb strongly to soil panicles,

especially in organically rich soils. Lx)ng term leaching of soil bound BaP may occur.

In surface water, direct photolysis uill probably occur at a rapid rate, while slow

biodégradation and biotransformation will also contribute to ultimate fate (EPA, 1979).

Metals

None of the metal contaminants present in the rcrefined oil sample were at

concentrations above the guidelines for soils. In a study for the Ontario Ministr>' of the

Environment (Acres, 1988), metals were measured in road surface materials treated

with waste crankcase oil and industrial waste oil, as well as in road ditches and vegeta-

tion near the treated site. Despite the fact that metal concentrations in both waste oils

were generally higher than measured m the rcrefined oil sampled for this study, there

was no indication that road oils, road site ditches and vegetation metals levels were
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higher than background levels as a result of oil applications. Thus, metals in waste oils

were not considered to cause significant environmental impacts. However, long term

buiJd-up of metals after frequent applications has not been examined.

SUMMARY

The following main points summarize the environmental impacts of rerefined oil

application for dust suppressions.

• Field studies have not been identified which examined the migration or

persistence of rerefined oil on the environment.

• Oil is known to be biodegradable, and immiscible, although some solubi-

zation of a fraction of oil will occur. The rate of biogredation,

volatilization and migration will depend in several site specific factors,

which have not been determined.

• Volatile components will have no significant long term impacts at the

application site since they will be lost to evaporation.

• Lighter PAHs such as naphthalene will be subject to both leaching and

evaporation.

• Heavier PAHs such as pyrene and benzo(a)pyrene will persist at the

application site for long periods of time, although some leaching and

biodégradation will occur.

• Metals present in rerefined oils are not at concentrations considered to

be enviroimientally significant.
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MATERIAL SAFETY DATA SHEET
BASE OILS

SECTION I — IDENTITY
INTORMATION

BRESLUBE
DIVISION OF SAFETY KLEEN CANADA
INC.
REGIONAL ROAD #17
P. 0. BOX 13
BRESLAU, ONTARIO, CANADA
EMERGENCY PHONE NUMBERS:
519-648-2291
519-648-2204 (24 HOURS)
1-800-265-2444 (ONTARIO)
1-800-265-2792 (U.S.A.)
PRODUCT IDENTIFIER: BresLube -

- 85HT - B500HT Base Oils
Family/Chemical Name: Re-refined
lubricating oil; Hydrocarbon
SYNONYMS: HVI paraf finie
petroleum oil
PRODUCT USAGE: A base oil which
does not contain additives. Used
for certain lubrication
activities and as a base oil
which may be blended with
additives.
This Material Safety Data Sheet
is prepared as a generic sheet
for the family of products
listed in the Identity section
above.

SECTION II — HAZARDOUS
INGREDIENTS

These products are not hazardous
in their normal intended usage.
However if these products are to
be used in applications where
oil mists are generated, please
refer to the section of this
sheet entitled Other
Information.

SECTION III — PHYSICAL DATA

PHYSICAL STATE: Liquid
APPEARANCE AND ODOUR: Amber
viscous liquid with a
characteristic petroleum odour.
Odour threshold: Not determined
BOILING POINT: Wide range.
Generally > 260°C (500"F)
FREEZING POINT: Not applicable

BRESLUBE
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EVAPORATION RATE: Very slow at
room temperature. Approx. lOOOX
slower than ethyl ether.
PERCENT VOLATILE: Negligible
VAPOUR DENSITY: Not determined.
Heavier than air.
VAPOUR PRESSURE: At 2 5°C, <1 x
10~^ mm Hg estimate from similar
product
SOLUBILITY IN WATER: At 20°C,
insoluble
PH: Not determined.
SPECIFIC GRAVITY: Approx. 0.85 -

0.88 @ 15.5°C (60°F) (K2O = 1)

COEFFICIENT OF WATER/OIL
DISTRIBUTION: Not determined.

SECTION IV — FIRE AND EXPLOSION
HAZARD DATA

FLASH POINT: 17l''C (340"'F)

minimum. Cleveland Open Cup.
FIRE POINT: Not determined;
Estimated to be 10 - 20 C° (18 -

3 6 F°) higher than flash point.
CONDITIONS OF FLAMMABILITY : Must
be heated to sustain flames.
FLAMMABLE LIMITS IN AIR - LOWER:
Not determined. (1% typical for
petroleum product mists)
FLAMMABLE LIMITS IN AIR - UPPER:
Not determined. (10% typical
for petroleum product mists)
EXTINGUISHING MEDIA: Carbon
Dioxide, Foam, Dry Chemical,
Water Spray. Water jets or foam
may cause frothing and cause
material to spread.
FIRE FIGHTING PROCEDURES —
SPECIAL: Use self-containpd
breathing apparatus. Keep
storage tanks cool using water
spray.
UNUSUAL FIRE AND EXPLOSION
HAZARDS: Decomposition and
combustion products may be
toxic. Heated tanks and drums
may rupture, explode or be
thrown into the air.
HAZARDOUS COMBUSTION PRODUCTS:
Thermal decomposition and
burning may produce carbon
monoxide, carbon dioxide,
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SECTION IV—FIRE AUD EXPLOSION
HAZARD DATA CONTINUED...

nitrogen oxides and other toxic
organic species.
EXPLOSION DATA: Not sensitive to
mechanical impact. Not sensitive
to electrical discharge unless
heated above flash point.

SECTION V — REACTIVITY DATA

STABILITY: Stable
INCOMPATIBILITY: Strong
oxidizing agents (e.g. chlorine,
peroxides, strong acids).
Hazardous polymerization: win
not occur
HAZARDOUS DECOMPOSITION
PRODUCTS: Carbon monoxide and
other asphyxiants.

SECTION VI — HEALTH HAZARD DATA

This Material Safety Data Sheet
(MSDS) has been prepared in
compliance with the United
States Federal OSHA Hazard
Communication Standard 29 CFR
1910.1200 and the Canadian
Hazardous Products Act R.S.,c.
H-3;19 8 5

PRIMARY ROUTES OF EXPOSURE:
Inhalation of oil mist possible
under certain conditions of use;
Skin contact; Eye contact; Low
order of toxicity by all routes.
This material as a whole has not
been tested for all potential
health hazards.
EXPOSURE LIMITS:
ACGIH TLV: TWA 5 mg/m^ : STEL 10
mg/m-' for oil mists
OSHA PEL: TWA 5 mg/m"^
LD50: > 5000 mg/kg body weight
in rats estimated; oral and
dermal
LC5Q: Not determined
SENSITIZATION: Not applicable.
CARCINOGENICITY: This product
has been tested for dermal
carcinogenicity by the Sun
Predictor Test and is predicted

BRESLUBE
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to be dermally non-carcinogen.
This chemical is not considère
to be carcinogenic by lARC, N'

or OSHA.
Note: Some lubricating oils m,

become carcinogenic after usai
over a period of time. Observe
proper personal hygiene.
SIGNS AND SYMPTOMS OF EXPOSUR
ACUTE:
Skin: May cause slight
irritation but does not cause
permanent damage. May result
defatting, redness, itching,
inflammation, cracking and
possible secondary infection.
Hot material may cause therma
burns

.

Eye: May cause slight irritât
but does not cause permanent
damage. Contact with hot
material may cause thermal
burns

.

Inhalation: Exposure to high
mist concentrations may lead
oil pneumonia.
Ingestion: May cause nausea a

vomiting. May act as a laxati
May irritate gastrointestinal
tract. Does not cause permane
damage.
CHRONIC:
Inhalation: Exposure to high
mist concentrations may lead
oil pneumonia.
MEDICAL CONDITIONS AGGRAVATED
EXPOSURE: Allergy, eczema or
skin conditions.
REPRODUCTIVE TOXICITY: Not
applicable

.

TERATOGENICITY: Not applicabl
MUTAGENICITY: This product ha
been tested by the Modified
Salmonella Mutagenicity Assay
and is predicted to be non-
mutagenic.
TOXICOLOGICALLY SYNERGISTIC
PRODUCTS: Not determined.
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SECTION VII — FIRST AID
MEASURES

EMERGENCY AND FIRST AID
PROCEDURES — EYES: Flush eyes
with water for 15 minutes or
until irritation subsides. Get
medical attention if irritation
persists

.

EMERGENCY AND FIRST AID
PROCEDURES — SKIN: Promptly
remove from skin with dry cloth
followed by thorough washing
with mild soap and water. Treat
burns from hot oil by running
under cold water. Get medical
attention if burns are serious.
EMERGENCY AND FIRST AID
PROCEDURES — INGESTION: Do not
induce vomiting because of
danger of aspirating liquid into
lungs. If conscious, give large
quantities of water or milk to
dilute stomach contents. Do not
attempt to give anything by
mouth to an unconscious person.
Get medical attention.
EMERGENCY AND FIRST AID
PROCEDURES — INHALATION: Remove
to fresh air. Administer
artificial respiration if
breathing is stopped. Get
medical attention.
EMERGENCY AND FIRST AID
PROCEDURES — OTHER: Remove and
wash non-impervious contaminated
clothing prior to reuse.

SECTION VIII — PREVENTIVE
MEASURES

SECTION VIII (a) — SPILL OR
LEAK PROCEDURES

SPILL PROCEDURES: If possible,
contain as a liquid for possible
re-refining. Absorb onto sand or
other absorbent material. Shovel
into closeable container for
disposal. Wear protective
equipment specified below.
Contain away from surface waters
and sewers.

BRESLUBE
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WASTE DISPOSAL METHODS: Dispose
in accordance with Federal,
State, Provincial and local
regulations. Contact
manufacturer regarding \^

recycling.

SECTION VIII (b) — SPECIAL
PROTECTION INFORMATION

VENTILATION: Local exhaust
recommended where oil mist
concentration exceeds TLV.
Mechanical exhaust acceptable.
PROTECTIVE GLOVES: Wear
impervious gloves. Neoprene or
nitrile rubber recommended. .

EYE PROTECTION: In cases where
there is likelihood of eye
contact, wear splashproof
goggles.
RESPIRATORY PROTECTION: None
required for normal conditions.
Use approved equipment when
exposed to oil mist
concentrations above the
personal exposure limit.
OTHER PROTECTIVE EQUIPMENT: Wear
gauntlets and apron, especially
for transfer of bulk quantities
of product.

SECTION VIII (c) — SPECIAL
PRECAUTIONS

HANDLING PRECAUTIONS: Do not get
in eyes, on skin or clothing.
Do not inhale mists or heated
vapors. Do not taste or swallow.
Use with adequate ventilation.
Wait for hot oil to cool before
handling.
SHIPPING AND STORING
PRECAUTIONS: Empty product
containers may contain product
residue. Do not reuse
containers. Do not pressurize,
cut, heat, weld, grind or expose
containers to flame or other
sources of ignition. Keep
container tightly closed when
not in use and during transport.
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SECTION VIII Tel — SPECIAL
PRECAUTIONS CONTINUED...

PERSONAL HYGIENE: Wash
thoroughly with soap and water
after handling and before
eating, drinking or using
tobacco products.

SECTION IX — REGULATORY
INTORKATION

BRESLUBE
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SECTION XI — PREP/OIATION
INTORMATION

PREPARED BY: BresLube WHMIS
Group
ISSUE DATE: September 29, 19
REVISED: JANUARY 2 9 199

TDGA/DOT PROPER SHIPPING NAME:
Not regulated as a hazardous
material by either the U.S.
Dept. of Transportation (DOT) 49
CFR 172.101 Hazardous Materials
Table, or by the Canadian
Dept. of Transportation's
Transporation of Dangerous Goods
Act.
TDGA/DOT CLASS: None.
TDGA/DOT NUMBER: None.
RCRA STATUS: Not a hazardous
waste under RCRA (40 CFR 2 61)

.

TOSCA INVENTORY STATUS: Not
prohibited under TOSCA
regulations.
SARA Title III: Not listed.

SECTION X — OTHER INFORMATION

In Its expected use this product
is not hazardous. If this
material is used in applications
where oil mists are produced the
following information is
relevant:

SPECIFIC CHEMICAL NAME: Spent
Lube Oil, Hydrotreated. .C15-C50
PERCENT: 100%
CAS REGISTRY: #64742-58-1
HAZARD: ACGIH TLV / OSHA PEL -

Oil Mist
EXPOSURE LIMITS:
OSHA PEL: TWA 5 mq/m^ for oil
mists

.

ACGIH TLV: TWA 5 mg/m^: STEL
10 mg/m-^ for oil mists .
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