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1.0 PURPOSE

This manual provides a method to locate poten-
tially serious problems of field 5611 erosion
and sediment loading to streams. The level

of accuracy is suitable for régiona] planning.
It will map the areas requiring follow-up
field work for identification of specific
problem sites and appropriate remedial
measures. It targets priority management
areas where further funds can be most. effec-
tively spent.

2.0 THE NEED FOR THIS MANUAL
Erosion losses are costly. A recent study

conservatively estimates annual erosion costs
in Ontario attributable only to yield,
nutrient and pesticides losses:to be $68
million (Driver and Wall et al, 1982). G. Wall
quoted by Romahn (1982) estimates that at
current rates of soil loss, all of the topsoil
on soybean and corn4growfng land in south-

western Ontario will be gone in 40 to 60 years.

Additional concerns have arisen over ‘the fate
of the eroded soil. If sediment reaches a
water body it can silt up drains,. creeks,
lakes, reservoirs and harbours, eliminate
wildlife habitat and carry with it damaging
amounts of fertilizers and pesticides. Sed-
iment ‘from agricultural fields plays a major
role in the pollution of the lower Great Lakes
and their ‘tributaries (PLUARG, 1970's).

Research has. shown that erosion océurs
unevenly across any particular cdunty and
that areas contributing the majority of the
sediment to a stream often compkise 6n1y a
small percentage of a watershed.

To most efficiently reduce the erosion and
stream sediment prob1em$, fundé'for‘remédjal
measures should be targeted to the majof
problém areas. This manual provides a cost-

effective method to screen out potential
problem areas.

3.0 THE OUTPUT
The output will include:

1) Field Soil Loss - specifically Potential
Average Annual Soil Loss from Rural Areas,
a map classifying areas for their potential
to suffer from sheet and rill erosion;

2) Field to Stream Delivery Ratio - specifically
Terrain Capability to Transport Sediment to
~a Stream, a map classifying areas for the
ratio of available eroded soil that is
1ikely to reach a stream; and

3) Stream Sediment Load - specifically Priority
Management Areas for Diffuse Source Sediment
Pollution, a map classifying areas for the
volume of sediment that is likely to reach
a stream.

The scale of the maps is 1:50,000. This level
of detail is appropriate for regional scale

~planning. The map units are not site specific

but reflect the probability of finding site
specific problems within each map unit. Each
map unit is a size which can be readily checked
in the field for precise problem Tocation and
yet is eésily'discernib1e on a county or reg-
idnal‘sca]e qverview map to0 permit broad scale
pragram planning. .

'

3.1 The Qutput Can:
1) provide a regional overview of potential

rural sheet and rill:-erosion and diffuse
source sediment‘po11Ution problems, assuming
no remedial measures have been implemented;

2) quantify within a range, potential average
annual soil loss from rural sheet and ril}
erosion;

3) rank as High, Medium or Low the Delivery
Ratio, i.e. Terrain Capability to.Transport
Sediment to a Stream for an average year;

4) on the basis of the potential sediment load
to a stream, ‘rank -as High, Medium or Low
Priority Management Areas for Diffuse Source
Sediment Pollution for an average year;

5) greatly reduce the amount of land that



requires field study to pinpoint problems
and decide remedial measures, or to which
to apply more detailed predictive models.

3.2 The Output Cannot:
1) because of scale limitation, exactly locate

specific field Tevel sites of problem soil’
loss or sediment pollution;

2) predict if remedial measures are in place.
that would control potential problems;

3) locate gully or stream bank eroeion;

4) quantify sediment delivery ratios or sedi-

. ment volumes reaching a stream; '

5) be-correct in rankings 100% of the time.
It is estimated that the classes are
correct about 80% of the time;*

6) catch all the areas within which there are
serious problem sites contributing to
diffuse source pollution. It is estimated
that '65% of the problem sites will be

B included;* ) :

7) locate all water quality problems. Pollu-
tion can be from many sources. This method
addresses only potential sediment pollution
from diffuse,rural sources. It does not
relate the ranked sediment loading to the
flow of the stream'to determine:sediment
concentration, i.e. whether there is a

water quality problem on that stream stretch.

A high Toad to a-small stream would cause
a greater local problem than the same load
to a large river. The manual user could,
" however, make his own judgements of relative
stream size in the study area. This rating
used with the manual output of load rating
could allow sofie prioritization of sediment
' assoc1ated water quality problems. Also,
in terms of downstream rece1v1ng bodies. of
water, it is the vo]ume of sediment rather
than the concentrat1on 1n the inflow stream
that is often a concern;
8) be directly compared to f1e]d»measurements

during any one storm event, season or even
year. The results reflect a long term
annual value averaged over the order of
decades. |

4.0 STUDY AREA

The manual can be app1fed to any study area
within southern Ontario south of the Precambrian
Shield. The concepts are applicable elsewhere
but the data bases used are specific to those
available in southern Ontario. Substitution of
comparable information.bases available in other
jurisdictions would expand the. area of potential
app]ication.

5.0 REQUIREMENTS

5.1 Skills o

The manual can be app11ed by a third year
physical geography maJor student or equxva]ent.
Understanding the concept of contour 1lines is
the major essential knowledge." Some fami]iarity
with the data bases is helpful and is usually
prov1ded by third year geography The abiTity

* to perform prec1se ‘work is a necessary skill.

Since colour coding is used colour blindness
could present problems

‘ 5.2 Time

One co1oured map copy of

1) F1e1d_5911 Loss can be produced at approx-
imately 2,200 hectares]person-day'(5,400
acres/person-day or 8.5 square miles/

..person-day);

2) Field to Stream De11very Rat1o, assum1ng the
data collection for the above soil loss
mapping is completed, can be produced .at
approximately 6,600 hectares/person-day
(16,250 -acres/person-day or 25.4 square
miles/person-day);.

3) Stream Sediment Load, given the completion
of the above 2 map sets, can be produced at
‘approximately 10,000 hectares/person-day
(25.060 acres/person-day or 39 square miles/

*Final accuracy test1ng will require 1ong term data collection and use of the results of the

manual..
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person-day).

The rate to complete all map sets is 1,420 ha/
person-day (3,500 acres/person-day or 5.5
squaré miles/person-day). At this rate a
township of 200 square kilometers could.be
completed in 14 person-days. '

5.3 Cost

The cost for one coloured copy of

1) Field Soil Less is about 2.5¢/hectare or
1.0¢/acre;

2) Field to Stream Delivery Ratio, assuming
completion of the above set, is 0.9¢/hectare
or 0.3¢/acre;

5.4 Information

3) Stream Sediment Load, following completion
.of the above two sets is 0.5¢/hectare or
0.2¢/acre.

The total cost of complete target mapping
including one copy of each of the above map
sets is approximately 4¢/hectare. This does
not include office overhead, supervisory
salary, or final cartography. Assuming these
items, where necessary, triple the cost, the
total cost is about 12¢/hectare.

For the full targeting process, the following information is’required.

INFORMATION
County Soils Map B

Variety of scales. Prior to project, send
out for enlargement or reduction to.1:50,000

R-Factor Map

Topographic Maps
1:25,000 if available (2 copies of each)
1:50,000 (2 copies of each)

Land_Systems Maps (1:50,000)

Agriculture Capability Maps
Canada Land Inventory (1 50,000)

SOURCE_{ONTARID)

The Information Branch

Ontario Ministry of Agriculture & Food
Legislative Buildings

Toronto, Ontario

M7A 1A5 .

Approx. $3.00 per county

Some counties are Gut of print but are usua11y
available in university 1ibraries.

Enclosed, Page 8

See” Appendix A for a list of suppliers
$3.00 per sheet

Agriculture Rescurce Inventory

Capital Improvements Branch

Ontaric Ministry of Agriculture & Food
801 Bay Street, 8th Floor

Toronto, Ontario

M74 2B2

Order by Township
Approx. 70¢ per sheet for paper
Approx. $10.00 per township for plastic

(NIagara and Ottawa-Carleton Regions froni LRRI
Research, Branch, Agriculture Canada, K.W.
Neatby Bldg . Ottawa K1A 0C6).

Graphiq_Arts

Johnson Hall
Un1vers1ty of Gue]ph
Guelph, Ontario -~
N1G 2W1 :

Order using National Topographic System coding.



Agricultural Drainage Maps (1:25,000)
(required only if 1:25,000 Topographic Maps
not available)

Artificial Drainage System Maps
Capital Improvement Branch

Ontario Ministry of Agriculture & Food
801 Bay Street, 8th Floor ’
Toronto, Ontario

M7A 2B2

Order by township
Charge after 10 maps of 45¢ per map

5.5 Facilities/Materials
Large well 1it table per person.

Stable transparent plastic for overlays -
slightly opaque mylar will hold more pen
types better. You will require enough to
cover the 1:50,000 study area maps 8 times
(4 for Soil Loss, 2 for Delivery Ratio, 1
for Sediment Load; 1 to spare).

If you want to produce mu1tip1e copies of ~
the final maps, 3 more sets of plastic over-
lays can be used. For additional background
information, however, 3 sets of 1:50,000
National Topographic System positiVes'wouId
be useful base maps. i ‘

Markers: Hard lead smudges less.

Colour . On mylar, hard colour pencils, e.g.
Pencils® Laurentian, Prisma-colour or
Verithin.

Erasers: Soft, non gritty, e.g. Pink .Pearl
or Staedler Mars-Plastic do not
smudge or" damage material.

Drafting_ With fast drying, waterproof, thin
Pens . . ink. : .

Light Table

6.0  METHODS

6.1 Potential Average Annual Soil Loss from
Rural Areas Field So0il L0SS) '

6.1.1 Introduction

The Universal Soil Loss Equation (Wischmeier
and Smith, 1978) is used.. It calculates.the
average soil loss from sheetOAnd rill erosion
in tons/acre/year or in tonnes/hectare/year.
Sheet erosion occurs when rain washes a thin
iéyervbf'§oﬁ1 from a field; rill erosion
occurs when the éoil is carried away in small

water-etched channels.

These are the two main modes of soil loss 1in
rural southern Ontario.
The. Universal Soil Loss Equation isi
A=RXxKXxLSxCxP
where A is the average soil Toss due to sheet
and rill erosion in tons per aére per
year
R is rainfall - climate factor
K is the soil erodibility factar
LS is the slope factor (including a slope
A Tehgth‘and slope gradient component)
€ is the soil ¢over, crop or land use
factor o o
. P §s.the erosion control practibe factor
To be more specific:

R is the number of rainfall erosion-index
units in a normal year's rain.plus a
factor for runoff from snowmelt. The
erosion index is a measure of the
erosive force of a specific rain. It
reflects the combined ability of rain-
drop impact to dislodge soil particles
and of runoff to transport the soil
particles from the field. The R-value
reflects locational differences due to
total erosivity and distribution of
erosive rains and snowmelts.

K is the soil loss per erosion index unit
for a specified soil as measured on a
plot 72.6 feet long with a uniform 9%
slope continuously in clean-tilled
fallow. The K-value reflects the ease
or resistance of soil to erode when
rain falls on fallowed soil.

L is the ratio of soil loss from the
~ field slope length to that from a 72.6
foot length under identical conditions.

S is the ratio of soil loss from the
field slope gradient to that from a 9%
slope under otherwise identical condi-
tions. These factors are combined into
LS-value.

C is the ratio of soil loss from an area

n .




with specified cover and management.to that
from an identical area in tilled continuous
fallow. The C value is affected by the dis-
tribution of erosive rainfalls during various
crop stage periods. In this manual for
southern Ontario, the distribution is con-
sidered constant relative. to the accuracy

of the Land Systems used to détermine the
C-value and one set of ratios is used.

P is the ratio of soil loss with an efosion
control practice 1ike contour plowing, strip

cropping, or terracing to that with straight

row farming up and down the slope.

6.1.2 Methodology
K Factor (Soj] Efpdjbiiity)
Reduce or

Obtain the county soils map.
enlarge it to 1:50,000.

The soils series units are listed in. the
legend. Associated with each series are one

5

or more types. Types .are detenninéd by the :
surface texture. There is a unique symbol

for each t}pé. For example, within the Huron
series there might be 2 typés, Huron clay loam
(Huc) and Huron silt loam (Hus).
distinguished on the soils map by Hu¢ and Hus
respectively. The clay loam and the silt loam

fhése can be

are the surface textures.

It is the loss of the surface texture horizon
that is of concern, These textures ¢an be
classed into 5 soil erodibility potential
classes (Wall, Dickinson and Greuel, 1981) -
1) Negligible, 2) Slight, 3) Moderately
Severe, 4) Severe, 5) Very Severe as shown in
Table 1.

TABLE 1. K Factor (Soil Erodibility) Class by Surface Texture.

Surface.TextuFe Class " -

Sand .
Fine sand
Very fine sand
Loamy sand
Loamy fine sand
Loamy very fine sand
Sandy loam
Fine sandy loam
Very fine sandy loam
Loam.
Silt loam
Silt
Sandy clay loam
Clay loam
" Silty clay loam
Sandy clay :
Silty ¢lay
Clay
Organic

Where:

1 is Negligible, a K-value <.15

2 is Slight a K-value = ,15-.30
3 is Moderately Severe, a K-value :30=.40
4°is Severe, a K-value .40- .50

5 is Very Severe, .a K-value >.50

K Factor- Class’

(Table developed from Wall, Dickinson and
Greuel, 1981)

For each township*, overlay a piece of mylar
(rough side up) over the 1:50,000 $o0ils map,
tape it down, carefully outline the township,

mark the north direction and_é§1our'éach soils
unit according to the K-Factor class of its
surface texture.

*Throughout‘the metHodo]ogy section, for consistency, the study gfea unit used is a township. 1In
practice, other study area units such ds watersheds can replace each township reference.



K-Factor Class: ‘1) Light Green
. 2) Leave Blank
3) Light Blue
4) Light Yellow
5) Light Red

A sample soils map and choice of K Factor
Class is shown on Figure 1.

R Factor (Rainfall)
The R nuimber can be obtained from Figure 2
(wall,'Dickinsoﬁvand Greuel, 1983). Note the
value applicable to the township on the edge
of the coloured township map of the K-Factor
Class.

LS Factor (Slope)
There are two components to the LS Factor:

slope gradient and slope length.

- Slope Gradient ‘
Slope gradient percentages are divided into 7
range classes. To detérmine a slope class,
obtain 1:25,000 NTS maps if available for your
area. Otherwise, use 1:50,000 NTS maps..

On the NTS maps a slope class depends on the
number of contour lines within a horizontal
distance i.e. the rate at which the slope
increases.

Table 2 gives the 7 slope classes, the percent
slope range each represents and the number of
contoﬁr lines within a horizontal distance for
1:25,000 map scale and 1:50,000 map scale. '

TABLE 2. Contour Intervals for

Stlope Gradient.

Percent .Slope .

1:25,000
{10 foot contour interval)

1:50,000
(25 foot contour interval)

Class . Range No. of Contour Lines Within No. of Contour Lines Within
2000' 1000° 400' 5000' 2500' 1000
Al <.5 <2 <2
. A2 .5-2 2-5 1-3 2-5 1-3 '
B >2-5 S 551 >3-6 2-3 >5-11  >3-6° 2-3
C >5-9 >6-10 - >3-5 >6-10 >3-5
] >9-15 >5-7 >5-7.
E >15-30 >7-13 - T >7-13
F - >30 - >13 >13

Using the scale on the 1:25,000 NTS map, on

a small piece of plastic mylar draw a tem-
plate by putting a motch at O, another at

400 feet (note: the map scale is in yards},
at 1000 feet and 2000 feet. For flat slopes,
e.g. Al and A2 you will find it easier to use
the 2000 foot distance; for steep slopes, the
400 foot distance will mean less contour line

counting.

Place the 0 line on a contour liné. It will
count as one line. Add the other lines
within the horizontal distance to determine

the slope range. For example, if within 1000

feet there are 5 lines counting the_one»where

the 0 1ine is, the slope class is B. Figure 3
i1lustrates slope gradient assessment.

A similar procedure should be used for the
1:50,000 maps. You will need to draw up

“dnother template fitting the different scale

and horizontal distances. Use 1:25,000 méps
wherever available. -They give a more accurate

- slope gradient,




|

-~ Map Symbol : Soil Type
Huc Huron § 'élay Ioarﬁ%‘g
. Hus Huron § Silt loam 3
Pc - Pc Perth % Clay loam “'~

’h

o "~ Bc Brookston™, Clay loam !
Bc | | | ‘... et o ‘
Hus |

- These are the surface textures
- needed for the K-Factor. The
“silt loam is K-Factor class 4;
~the clay loams are K-Factor class 2.

- FIGURE 1. SAMPLE SOIL MAP
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Classified
‘Slope Gradient

* FIGURE 3. SAMPLE SLOPE GRADIENT ASSESSMENT



Classify the whole map by outlining each area
with the same contour line density range,
referring to.the template for guidance. You
may find it easier to first outline all very
flat areas, e.g: Al and then pick out the
steep areas, e.g. D, E, F that often occur
along river banks. This may help the less
distinct moderate slope patterns to emerge
from what remains. Use pencil since you will
probabiy make changes as you go. Label each
unit with the slope class. An excerpt of a
slope gradient map is given in Figure 4.

1f more than one person is working on this,
when you have completed a map trade it to
make sure everyone is_being consistent and to
help catch missed areas.

Consistency can also be checked by comparing
boundaffes and classes at map-ma?gins where
they meet the boundaries and classes on a map
someone else is doing. Boundaries should meet
and classes should correspond.. If they do not,
recheck .everyone's consistency and adjust the
boundaries to match.

When a boﬁndary'has been checked, adjuéted '
and matched, note this on the margin of both
sheets. A1l four boundaries on each sheet
must be checked; matched and so noted.

On 1:25,000 maps, do not outline areas smaller
than & ¢m by % cm. This is because the maps
will be réduced 1:50,000 and the units will
become too small.. Lump such small units in
with:ah adjoining unit and label the unit by
the dominant range class. 1f two Tumped

small unit classes are about equal, assign

the higher range, i.e. if an area is half a
small D.unit and half a-sma11»E unit, label

it E. .

Slope Length
Slope length refers to the distance from the

top of a slope to a point where water running

down a slope would change direction or collect.

This can happen at a slight dip or swale in a
field, at a fencerow, at a road and not only
when water reaches a stream. Before starting
this section a brief drive through a rural
area will help visualize what is meant.

Imagine water flowing over land across a field.

It would flow off slopes whether they are high
hills or barely noticeable rises in a field.
At the bottom of hills or béfween barely
noticeable rises it would collect and change
direction.' The distance straight down the
hill or slight rise from top to collection
point is the slope Tength. You will note that
often slopes are crossed by fencerows or roads
which would also divert the surface overland
flow. The distance from the top of the slope
to the fencerow or road is a slope length.
Another stope 1éngth would be from the fence-
row to the ffrst dip or swale collection point
or even to another fencerow if that would be
encountered before a swale. Figure 5 illus-
ﬁrates the slope length concept.

In southern Ontario many slope lengths will
tend to be less than 300 feet. Such lengths
can often be interpreted from 1:25,000 maps
for the gradient classes steeper than B or C.
The approach taken will be to combine some map
interpretation and scattered field sample
checks. If oniy 1:50,000 maps are available
there is more emphasis on the scattered field
checks.
7. Use the maps on which you drew slope grad-
~“jent units. For each unit you will be
estimating a slope length. Some units may
have more than one slope length within

them and can be divided accordingly. Often,

. though, the same boundaries can -be used.
2. Check for simple regular slopes as often
happens along river banks. The contours
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are relatively straight, parallel and even.

FIGURE.6a

The Tength is the_length of a path a drop-of water would follow down that slope from top to
bottom, perpendicular to the contour lines. This can be measured from the map scale. Again a
template would be usefyl, poss1b1y one with 100 foot lntervals You can pass it over the map

easily estimating lengths. Estimate a11 1engths to the closest 50 or ]00 foot 1ntervals Label
the un1t w1th length in feet. :

Within ofie gradIent class there can be more than.one 1ength For example, a slope gfadient map
unit mlght look Tike this.

' FIGURE. 6b

—_— : S

—-—"‘__/

There are 2 major lengthS in the D unit, x feet and y feet. Note that the y feet léngth goes
from the top of the hill to the valley bottom. It does not continue up the other side of the

valley, just as a drop of water would not. That is another slope length which in this case is
also y feet long. ’

FIGURE.6¢c
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The final map will look 1ike this:
FIGURE.6d
— B —
Y —

3. For B, C, D, E, F-slopes which are not
simple regular: within each slope grad-
ient'uhft,rgn#pm1y pick out a few repre-
sentative”}unoff routes and mark them
1ightly from the top of a rise, perpendic-
ular to the contours, to the bottom of the
neérest dip, to the nearest tree row.or
wherever water might collect in a heavy
rainfall.

If the pencil line lengths in the slope unit
are approximately éqﬁa1, the slope length for
the whole unit will be the average of pencil-
led lTengths. Label that length in feet under
the slope gradient class label.

1f there is a definite change in the patterns
of the pencil line lengths, for example if
most of the 1ines in one part of the unit are
x feet long, while most in another part are
approximately y feet long, sketch a boundary
line between the sections and label them with
the appropriate length. Make sure all new
subsectiohs have fhe slope gradient class
label repeated. o

If there appears to be a completely random
set of pencil line lengths, with no discern-
able pattern, take what looks to be the
average slobe length and apply that number to

the whole slope gradient class unit. This
would be the case in Figure 7 with an average
length of about 200 feet.

Now you have done as much interpretation as is

possible from the map.

Field checking of sample areas will provide
length estimates for Al, A2 and possibly B
gradient classes and will check the steeper
slopes. '

This step will be spot checking only. Pick
units representative of different gradient
classes and visible from roads along a route
through a township. 1In 2 person team, one
driving, one navigating, from the slope map
check these units from the road. To estimate
lengths, picture a football field which is
about 300 feet, and a city lot which may be
ardund 100 feet. Discuss whether it looks
1ike a portion of a football field or a lot
or multiples. Agree on an even 50 foot or
100 foot estimate. Note the estimate on the
map and drive to the next sample. An average
township may be spot sampled in about half a
day. If you have only 1:50,000 maps, you may
want to spend a bit longer on the field check.

Sample sites should not be wooded and should
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ILLUSTRATIVE SCALE ONLY

FIGURE 7. SLOPE LENGTH DETERMINATION ~COMPLEX
| IRREGULAR SLOPES | |

be checked before the crops obscure the rises
and dips in the fields, e.g. before July.

The field procedure.is the only way to get Al
and A2 lengths. Do not spend a great deal of
time on these classes - éhey are so flat the
slope length does not affect the LS factor -
very much. An average estimate for a township

or for half or third of a township if it seems

to change would be adequate.

The representative samples lengths can often be

applied to the same slope gradient class within

the township if no road, fencerow or‘easily:
measured simple regular slopes give a deviation
within a particalar unit.

You are now the expert on slope lengths for -
the township so adjust the lengths, balancing '
- the map -and field information, as you feel is
best. ' '

i theék:each‘map boundary against the adjoining
- one to-again ensqre-a]]-dnit boundaries meet

" and that'the.lehgth estimates correspond.

: Adju;t any that do not‘correépqnd by using the

estimate on the map on which the larger propor-
tion of the unit lies, or by taking average,

.or by adding an extra'division - whatever seems

most appropriate. Note each checked and
adjusted boundary on each map to keep track of
what has been completed. N

As: for the slope gradient units keep in mind

- the m{nimum unit should not be smaller than

4 'cm by 3 .cm. Most will be much larger.

.LS'qutpr
Now you are ready to determine the LS factor:

. using the slope gradient class -and the slope

length noted in each unit. On Table 3 the

LS factor is the number where the slope grad-
ient class column and slope length row meet.
For example a € 'slope which is 150 feet long
has an LS factor of 1.2. Write the LS factor
in each unit in a different colour from the :
gradient and léngth notations.

You will need the LS factor mapped at 1:50,000

for a later step. Use a 1:50,000 map which
has been kept flat, unrolled and unfolded.
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TABLE 3. LS Factor Derived From Slope Length and Slope Gradient C]ass.

Length of Slope Al A2 B ¢ D E F
50 08 . 3 00 1.3 35 .13
100 .09 a3 .40 .99 1.8 5.0 18
150 Jo 5 .47 1.2 2.2 6.0 22
200 o 16 .53 1.4 2.6 7.0 25
250 S A7 .58 1.6 2.8 8.0 28
1300 g2 a8 .62 1.8 3.0 9.0 31
350 a3 19 .66 1.9 3.3 9.0 34
400 3 .20 .70 2.0 3.5 10.0 36
500 ' REEN 3 .76 2.2 4.0 1.0 40
600 : .15 .22 .82 2.4 4.5 12.0 a4

" 700 .16 .23 .87 2.6 5.0 14.0 47
800 J6 .28 .92 2.8 5.0 15.0 50
900 a7 .25 .96 3.0 5.5 15.0 53

1000 8 .26 1.0 3.0 5.5 16.0 56
1100 | Coa8 27 1.0 3.5 6.0 17.0 59
1200 a8 27 1.0 3.5 6.0 17.0 62
1300 : 19 .28 1.2 3.5 7.0 18.0 64
1400 19 .29 1.2 3.5 7.0 18.0 67
1500 .20 .29 1.2 4.0 7.0 20.0 69
1600 .20 .30 1.2 4.0 7.0 20.0 7
1700 21 .30 1.2 4.0 7.0 21.0 73
2000 .22 .32 1.4 4.5 8.0 22.0 80

When the Tength of slope exceeds 400 feet and/or the slope gradient class is F, soil
loss estimates are speculative as these values are beyond the range of research data.

Lengths greater than 500 feet are rare in southern Ontario and where found would terid

to be of shallow slope gradient.

Steep slope gradients tend to have shorter slope lengths.

Adapted from Soil Conservation Service, USDA, 1978 and Wischmeier and Smith, 1978.

Carefully sketch each unit from the 1:25,000
scale to the 1:50,000 scale NTS map. Use
landmarks common to both maps, e.g. roads,
houses, woodlots, streams to help guide the
Draw in pencil - you will probably
need to erase -occasionally.
with the LS factor only.

transfer.
Label each unit

Shift the map to another team meﬁber to check
if all units are transferred.

C Factor (Soil Cover, Crop or Land Use)

" Obtain the Ontario Ministry of Agriculture and
- Food Land Systems Maps (for source see Section

5.4). Mylar positives will save transferral
of the map to a stable plastic.base needed for
the final overlay step. They will also avoid

distortion that paper may have.

'If:paper copies are ordered the information

must be very carefully transferred to a stable



plastic base for use in the final overilay
step. Use black drafting ink.

P Factor (Erosion Control Practices)

The manual maps potential soil loss. It

assumes no remedial practices.

Therefore P

js set to a value 1 everywhere and is of no
further concern for the potential soil Toss

mapping.
1.

This decision has several reasons.
In many areas, there are relatively few
practices. A great deal of time could be
spent locating them for 1ittle overall.
effect on the mapping.

Practices change from year to year.
Mapping potential soil loss as opposed

to actual soil loss any one year makes
the maps more timeless and of longer term
usefulness.

1f upon f{er checking by staff imp]e-
menting remedial measures a potentially
high soil Toss area exhibts appropriate
control practices, that area can be:
dropped from immediate concern..

Mapping of the Potential Average Annual
.Soil Loss From Rural Areas

This-step represents the multiplication of -
the above factors of the Universal Soil Loss

16 -
Equétioh. It is done by overlaying the maps.
1. Tape the coloured K factor.map flat on a
table.
2. For the same township very carefully line

TABLE 4. Land Systems and Appropriaté C values.

up the LS map to the township boundaries
of the K map and tape it down flat.

For the same township very carefully line
up the Land Systems map to the same bound-
aries and firmly tape it down along the
top only.

Overlay a blank piece of mylar on top,
again taping only along the top. Care-
fully trace the township outline in black.
From Appendix A of the manual, remove or
copy the page which corresponds to the R

~ value noted for the township on the margin
- of the K map.

On this page you will note there are 5
tables, one for each K factor colour. The
LS values are down the table; the Land
System classes are on the horizontal axis..
Not all Land Systéms found on the maps are
1isted on the USLE Category Table (Dell
Coleman, 1983). Each Land System has an
equiva]eht on the Table as indicated by
Table 4. The USLE Category Table has been
multiplied out for the R value, the average

Land System Noted on
USLE Category Table

~Land Systems with’
Equivalent C Values

Approximate C Value
(for interést only - not
necessary for method)

P ATl K's, e.g: KF, 5
KM, KT, KN _
- .35
L MG .26
e ...  6R | .23
Mo G, R, PE, CH, PC, V, T.04
Vo, BE : :
AZ - T, Zp, H, 0, OV .05
z _ Zps X ©..004

(

Dell Coleman, 1982).




'K value of each of the 5 ranges, and each

and

LS - Land System Class combination.

The final answers are grouped into:

V Very High: >11 tonnes/hectare/year soil
loss (>5 tons/acre/year)

H High : 7-11 tonnes/hectare/year soil
loss (»3- 5 tons/acre/year)

M Moderate : >2-<7 tonnes/hectare/&ear
s0il loss {>1-3 tons/acre/
year)

L Low HIR4 tonnes/hectare/year soil

loss (<1 ton/acre/year)
The class ranges are chosen on the basis
of estimated 'soil tolerance Tevels'.
This term denotes the maximum level of
soil erosion that will permit a high
level of crop productivity to.be sus-
tained economically and indefinitely. A
tolerance level commonly used in the
U.S.A. is 11 tonnes/hectare/year (5 tons/
acre/yéar).
done in southern Ontario. It is esti-

Little research has been

mated, however, that since southern
Ontario tends to have shallower soil
horizons than many American soils, a more
realistic tolerance level for thekprov-
ince would be'7 tonnes/hectére/year (3
tons/acre/year) (G. Wall, 1983). Both
Tevels are included.

Pick one colour on the K map. In your
township, note a Land System class within
that colour. Then note the LS factor
number on the overlay over the Land
System. On the USLE Category Table that
corresponds to that K colour go across
the Land Systems 1ist to the one you have
noted (or to the Land System equivalent
shown in the table in Step 6) and down
the table to" the LS value you have noted
(If the map LS va1ue,is between 2 values

17

on the table, use the larger table value).

The letter where the row and column rieet

is the potential soil loss group for that

particular map- unit.

8. Colour the polygon V = Solid Red
' H = Diagonal Hatch Red
M= Yellow
L = Green

This soil loss 'calculation' is illustrated

in Figure 8.

If‘thé Land Systems map indicates B {built-

up}, E (extractive}, colour the polygon

Brown. Water areas (W) colour Blue.

9. Repeat this sequence wherever any one of
the overlaid maps changes a value. If you
encounter a complicated area where you can-
not read one of the component maps, 1ift
up the untaped bottom of the top maps to
read the information more clearly.

10. Once you have completed this step, you
have ‘a Potential Average Annual Soil Loss

Label the map with

this as well as the township name, a North

from Rural Areas map.

arrow, and a legend of'the colours and
what they mean.

Write é short paragraph describing the patterﬁ
of soil loss in the township and the reason

for the pattern. Which factors cause the Very
Highs and Highs and where; which factors cause

the Lows? Tape it to the Soil Loss map.

6.2 Terrain Capability to Transport Sediment

6.2.1 Introduction and Summary

Not ail eroded soil reaches a stream. Some
settles out in hollows and in thick vegetation.
The propo?tion of available eroded soil which
does reach a stream is referred to as the
delivery ratio. ﬂhi]evdeliVery ratio alone is
not widely used, it is needed to derive more
For example, the sedi-
ment Toad to a stream, is the multiple of

practical parameters.

available eroded soil. and the delivery ratio.
The relationship of soil loss, delivery ratio
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M = 31 to 3 Tons/Acre/Year
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18 -
L =
V =

1. Pick USLE Category Table Page for R=100

2. Look throu'g_h overlay
3. For areas of K—Factor Class 2

(K=.23), pick abpropriate table

Factor Cla'ss_ 2, note the C and LS values

5. Read the resultant USLE Category | | |
FIGURE 8. EXAMPLE OF SOIL LOSS CALCULATION

4. For each unique map unit for K-




and sediment load is illustrated in Figure 9.
In this section, you will qualitatively map
the delivery ratio as a necessary step towards
working out serious sediment’]oad»greas.

Research (Dickinson, 1981) has shown that the
delivery ratio for any piece of land depends
on 5 main factors:

1. the distance to a stream,

2. the slope;

3. the roughness of the landscape or the -

amount of vegetation the runoff must'f1ow ’

through;

4. the ability of an area to generate runoff,

e. if a soil is saturated, water cannot
infiltrate and will run off, carrying
sediment with it. This characteristic is
called the hydrolog1c activity of an
area; and

Woodlot

Corn Field

Soil loss =x- -

5. the hydraulic characteristics of the
sediment itself. Fine soils will travel
farther than coarse soils which drop out
more. Some coarse soils encourage infil-
tration, reducin§ runoff and its load.

~The method uses available data bases for each

of these factors. It considers them in a
sequence‘to account for. extremes in each.

As fllustrated in Figure 10 this is done by
assuming a landscape has a moderate delivery
ratio. If various factors tending to increase
delivery exist, the ratio is increased to

“high; if factors tending to decrease delivery

exist, the ratio is reduced to low.

-The method is summarized and 11lustrated by
Figure 11.

Sediment Load

Sédimenf Trapped into Stn;gam =z
in Woodlot =y

z=x-y, ie the load to the stream is the soil loss minus what is

trapped €n route.

-2 X~y .is the proportion of the soil loss which reaches the stream,

the Delivery Ratio

Eg. if 100 tons leaves the fie'ldand 25 tons re_aches the stream,
the delivery ratio is 25/100 or 0.25

z = Delivery Ratio x Soil Ioss = 5 x X

FIGURE 9. ILLUSTRATION' OF SOIL LOSS, DELIVERY RATIO AND

SEDIMENT LOAD
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FIGURE 10. APi‘ROACH TO MAPPING TERRAIN CAPABILITY TO TRANS_PORT SEDIMENT

TO A STREAM.

INITIALLY ASSUME

ALL TERRAIN OF MODERATE

DELIVERY CAPABILITY

‘\

! \
\
! \
A

-

REMAINDER
STILL

MODERATE

GOARSE SOIL

MEDUM TEXTURED SOIL GREATER
THAN 500m. FROM STREAM

PERMANENTLY VEGETATED AREA
WITHOUT STEEP SLOPES

AREA BUFFERED FROM A STREAM
BY PERMANENTLY VEGETATED AREA

ENCLOSED DEPRESSION

HIGHER
THAN
MODERATE

IMMEDIATELY ADJACENT TO A
STREAM BUT WITH NONE OF THE
CONDITIONS THAT CLASSIFY AN
AREA AS LOWER THAN
MODERATE

HYDROLOGICALLY ACTIVE AREA
BARE STEEP SLOPES NOT
BUFFERED FROM A STREAM BY

A WIDE MODERATE OR LOW AREA

VEGETATED VERY STEEP SLOPES
ADJACENT TO A STREAM




LEGEND:
LOW ADDED BY CURRENT STEP
V7

LOW FROM PREVIOUS STEPS
HIGH FROM PREVIOUS STEPS

HIGH ADDED BY CURRENT STEP
1. Sub-basins for each creek segment and
drain are delineated and closed
depressions reduced to low delivery.

2. Steep slopes are raised to high,

3. Buffer land systems with thick surface

cover; e.g. forest or permanent pasture
and which are still blank are reduced to

Tow.
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Figure 1la.

.FIGURE 11. Methodology Steps for Mapping Terrain Capability to Transport Sediment to a Stream.

SUB-BASIN BOUNDARY
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Figure 11b.
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High infiltration, coarse soils are
reduced to low.

Areas within 100 m of-a watercourse and

which are still blank, are raised to high.

Moderate infiltration soils greater than
0.5 km from a stream are reduced to low.

o2z

Figure 11d.
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Figure 1le
NEAR Ao~y
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STREAM //:l
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Figure 11f..

MODERATE INFILTRATION
>0.5km FROM e
STREAM
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Very narrow buffers inadequately
buffering steep slopes near streams are
raised to high.

Areas buffered by remaining wide buffers
are reduced to low. The same steps are
applied to areas uphill of high infiltra-
tion areas.

Poorly or very poorly drained soils if
connected to a stream and close to it
(within 250 m) and if still blank are

" raised to high, as hydrologically active

areas (HAAs). The 250 m limit was chosen
based on the approximate maximum extent
of HAAs in other mapping in southern
Ontario (Whiteley and Ghate, 1978).
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Figure Tig.

NARROW FOREST
INADEQUATELY
BUFFERING SLOPE

BUFFERED AREA

STEEP SLOPES. VEGETATED
AND UNVEGETATED

H- HIGH

M- MEDIUM

L- LOW

=---~~ NEW BOUNDARIES

: ADDED IN THIS STEP
>~~~ FOREST BOUNDARY

Figure 11h

HYDROLOGICALLY ~ __
ACTIVE AREAS /\.“

]
|
'l
t
]
]




High areas due to steep slopes are
reduced to moderate if sepdrated from

24

Figure 11i.

SLOPES DROPPED IF TOO

another high area by a blank (i.e.

moderate) area over 100 m wide. Other-

wise the narrow intervening moderate

Tevel is raised to high.

6.2.2 Methodology -

. The methodology- assumes availability of

1:25,000 National Topographic Systems' (NTS)
maps. -I1f only 1:50,000 NTS are available for
your study area, the method is the sdme

except for the changes described in Section
6.2.4. a

1.

(A)

" (B)

(0)

On the most recently available
1:25,000 NTS sheet, carefully using
contours, draw in the basins for
each permanent and ephemeral water-
course and the sub-basins for each
branch or tributary (for example,

see Figure 12). Use an orange pencil

_ crayon. Any closed depressions or
areas draining into ponds will be

non-delivery areas. Doubie hatch in
orange any such basins.

Very carefdl]y‘transfer in orange all
the orangeVSUb-ﬁasin boundaries to

" the 1:50,000 NTS sheet, using roads,

streams, landmarks and the UTM grid

as guidance, ‘ :

Also transfer with blue ink all water-
ways’(hErmanedt and ephemeral) from
the 1:25,000 NTS map to 1:50,000 NTS
map. If there is a conflict, ‘the
route shown at 1:25,000 takes prec-
edence. o

FAR FROM STREAM ,~™

(D) From now on work on a stable mylar or
piastic overlay, carefully taped over
the flat 1:50,000 NTS sheet, labelled

~ and with corners carefully marked

_(a1th6ugh removable, because a few
steps will require slipping another

. map under the overlay). Transfer all
streams to the overlay with blue ink.

(E) Transfer orange double hatched areas
to the overlay. From now on discard
the orange double hatched areas from

‘ further consideration. '

To locate steep siopes which encourage

delivery, obtain a copy of the 1:50,000 LS

map. Carefully overlay tfie plastic overlay
with the orange double hatched areas.

Colour on the overlay all slopes >5% (i.e.

slope class C, D, E or F) that .are not’

“orange double hatched, Tight green on that

overlay. If only the LS factor is mapped,
colour all siopes >.7 green.

Other non-delivery areas result from a
buffering land use which traps sgdiment;

It is assumed that forest or permanent

pasture of a width distinguishable on the
1:50,000 Land Systems map would catch a
large proportion of the sediment carried

by overland runoff.
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(A) On a copy of the Land Systems map,
- double hatch the following symbols as - - (B)
_ buffer areas:
HG - pasture
G~ - grazing
A1 -.idle 5-10 years
A2 - idle >10 years ' (€)
Z - woodland
Zp - reforested -
Zp - pastured woodland
X - wetland
0 - hardy fruit orchard
R - recreation (unless it looks like

. something without much ground
cover). To determine this, use

e QY
Wik

\
pN
)

NTS sheet as reference.
Place the Land Systems map under the
1:50,000 overlay and transfér each
buffer polygon carefully to.the over-
lay where it is still blank. Colour

‘them in yellow.

While the overlay is placed on the
Land‘SystEmsrhap, outline in black all

B - built-up, E - extractive and W -
water polygons on the overlay and

label them with the appropriate letter.
Include B, E or W areas already
coloured green or orange double hatched.

Watercourse (Stream, Drain, Ephemeral'-:Stream)

— ~———Sub-basin Boundary

FIGURE 12. EXAMPLE : DRAWING SUB-BASINS — STEP 1
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Omit a1l B, E and W polygons from _ (A) Place the plastic overlay on the
'future tonsidération in the fo11owing - 1:50,000 NTS sheet with the.orange
steps. ' ’ sub-basin boundaries. With a dark

(A) This step is cohcerned with the soil blue pencil crayon follow each water-

8 texture characteristics. On the course both permanent and ephemeral
Agricultural Capabi]ify maps (including all added from the 1:25,000
(1:50,000), double:hatch a11.b01j90ns sheet in blue ink) co]ourihg in on the

~ with an 'm' subclass, brown. (m overlay 1/10 ki on either side of the
stands for low moisture hHolding éapa- stream except wheré the‘area is in a
city i.e. high infiltration rate). bufferfng Tand use (yellow), a coarse
These can be alone, e.g. 2 m or with soil (brown), steep (green), or depres-
another subclass, e.g. 4fm., These -~ sijon (orange double hatch). Do not
-are ‘high infiltration areas and ¢olour blue uphill of a yellow or
coarse soils. Colour all polygons . brown even if it is within 100 m of
with any of a 'd', "i', 'r' or ‘'w' the stream. Also do not colour across: a
subclass as pink ('d' = low infiltra- ‘sub-basin boundary even if it ié within
tion, heavy structure; 'i' = flooded 100 m of the stream.
(in spring); 'r’ = shallow over bed- - (8) 1In addition, in the spring when most

rock; 'w' = wet, saturated). These sedimént is delivered, roadside and
railroad ditches contain flowing run-
off water; i.e. they aré acting as

I1f you feel road-

areas have low infiltration. The
b]aﬂk”areas.héve moderate infiltra-
tion. Organic soils are not differ- ephemeral streams.
entiated. Those which are vegetated
~are buffers from Step 3. Those which
are cleared will tend to have a con-
trolled water level and were consid-
ered, at least for the critical
spring months, to fall into the mod-

side and railroad ditches are impor-
tant for carrying spring runoff in

your study area, complete Step 5(B). If
not, go to Step 6, following comple-
tion of Step 5 (A); proximity to water-
‘courses. To incorporate the 100 mi area
deliverable to these ditches and with
complete lack of data on where shallow

erate infiltration class. The user
does not need to distinguisﬁ them.
(B) Transfe} the brown doubie hatched
areas. to thel:50,000 overlay, only
where no previous calouring has been
"added to the overlay. Colour them
solid brown on the overlay. Since
they will catch runoff by infiltra-
‘tion, they will act like a filter. road. .
Ditches can occur which are not directly
connected to a stream. If the road-
side contours, instead of leading
directly down to a stream, lead:
1) into a hollow that.woqu'flow intq

roadside or railroad ditches are, it
js assumed that shallow ditches occur
along both sides of every public road
(mainly highways and concession roads)
and railroad, except where the land
abutting the road slopes away from the

. Also since they are coarse, they will
. not travel far. '
5. OQther Tahd uses closer than 100 m to a
watercourse are considered potential

delivery sites.




a field ;
2) into a pond, i.e. a sediment trap; (B)
3) into a stream which ends without
flowing directly into another
stream, by for example, disappear-
ing into a swamp with no blue line
on the NTS sheet showing its pro-
gression through the swamp;
these ditches would not be delivery
sites. On the 1:25,000 NTS map with’
the orange sub-basin bourdaries,
follow every road and railroad,
colouring in 100 m (remember the
scale difference) on either side in
Tight blue unless the. land slopes
away on one side (in which case
delete the ditch on that side) or
unless one of the above three condi-
tions-occur. (For an exémp1e, see
Figure 13). Correct cpmp]etibn of
this step requires careful interpre-
tation of contours to determine where
water will flow and will be assisted
by the sub-basin boundaries of Step 1.

Overlay the 1:50,000 plastic overlay
on the 1:50,000 NTS sheet. Carefully
transfer the light blue indicated on
the 1:25,000 NTS map to the 1:50,000
plastic overlay, remembering the
scale change. Colour only areas still
blank on the overlay.

6. Now returning to non-delivery factors.

(A)

Areas of moderate infiltration will

.be considered non-delivery sites

where they aré greater than 0.5 km
from a stream. The location of mod-
erate infiltration areas is indicated

from Step 2 by the blank areas on ‘the

coloured Agricultural Capability map.
On the 1:50,000 plastic overlay, out-
line the moderate infiltration areas

in pencil.

Place the'1:50.000 plastic overlay on
the 1:50,000 NTS map with the orange
sub=basin marked. Using the 1:50,000
scale, determine the distance which
cofresponds to 0.5 km (500 m). With
one erid of the template at the stream,
follow along both sides of every water-
course. Whenever a moderate infiltra-
tion area soil is greater than 0.5 km
away from the stréam it drains to
(watch the sub-basin boundaries), draw

"~ the 0.5 km contour and on the overlay,

double hatch in brown the area greater
than 0.5 km from the stream. This too
is a non-delivery area. (Step 6 is
illustrated in Figure 14). Those areas
coloured yellow or green should also be
included in the double hatching. An
area beyond a roadside ditch (light
blue) should be left and the double
brown hatching, .if it extends to the
light blue should stop there and go no
further uphill. If this brown double
hatching is separated on the uphill
side from the sub-basin boundary,
double hatch that area immediately
between the moderate infiltation area
and the sub-basin boundary as well.

In the next step, return to the buffer
land uses, i.e. to the yellow polygons
on the overlay. Keep the overlay on

-the 1:50,000 NTS sheet with the sub-

basins marked. Buffer areas will

catch any sediment sent from land areas
above it. The only exception is if the
buffer between a steep slope and stream
is so narrow, runoff from the steep
slope can still pass through. easily.

To locate this situation, check all
green polygons. If they are separated
from a stream by less than 100 m of
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- WaterCours.,e' |
—f——Sub ~basin Boundary
Tl 100 m band where 'ditch’ meets criteria of step 5

Note Where the road. does not directly intersect a stream
‘ within a sub- basin or Where the Iandscape slopes
downh||| -away from a road, NO' DITCH' is indicated

| FIGURE 13. EXAMPLE ROADSIDE DITCHES OF
| | CONCERN PART OF STEP 5

|
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—~—" \_ Stream

"""" —~"  Sub-basin boundary

@ Moderate infiltration area

0.5 km distance from stream in moderate

- — ’
- infiltration area

~.

'\/“:“"\“'\“'\\ Moderate infiltration area >0.5km from stream it
RRESRERRERRESR) ' '

\‘}\\}:\‘\}}“\‘.\\\" _drains to (double hatch brown on overlay)

T Low infiltkation area uphill of moderate infiltration
)j L area and within same sub - basin (double hatch

brown on overlay)

Ly
I
BRI

\\
FRLIAL!

FIGURE 14. ILLUSTRATION OF STEP 6: MODERATE

- INFILTRATION AREAS FAR FROM A STREAM



(8)

(c)

yellow, mark over the intervening
narrow yellow strip with black double
hatch.

Now for each remainidg plain yellow
polygons, except those removed from
further consideration by brown hatch-
ing of Step 6, carefully interpret
the contours to determine the 'sub-
basin' of land above the buffer -and
from which runoff will flow into the
yellow buffer polygon on route to a
stream. Precision for this step will
be greatly improved by reference to
the 1:25,000 map. Sketch the yellow
polygon on it, draw in the 'sub-basin'
of land that will contribute runoff
through- the .buffer. Then transfer

the 'sub-basin' back to the 1:50,000
overlay and double hatch in yellow.
Include yellow double hatching over
green polygons if they are in the 'sub-
basin' buffered by the solid plain
yellow polygon. As you go uphill, do
not extend. yellow double hatching onto
or beyond a brown or brown double
hatchéd area, a light blue area, or

an orange sub-basin boundary.

Step 7 is illustrated in Figure 15.
Buffer areas do not eliminate sediment
transport from uphill areas which

~drain into a stream which then flows

through a buffer area unless the
stream dissipates within the buffer
and disappears as a stfeam.' I1f the
stream flows. through, it will be
assumed that so will the sediment. *
Figure 16 illustrates the distinction
of .buffer areas (yellow), buffered
areas (yellow double hatched) and non-
buffered areas. . - . ’

RiY

Repeat the above steps (A) and (B) for

brown polygons instead of yellow.

Use the black double hatch for a

narrow brown area between a stream

and steep slope as described in 7(A)}.
Use brown single hatching for the brown
'sub-basins'

- hatching. Hatch over green polygons

if they are in the 'sub-basin' buf-
fered by the brown area. Stop brown

single hatching if you reach a yellow,

_brown double hatched (either alone or

hatched over green or yellow), light
blue area or orange sub-basin boundary
as you go uphill. (If you extend into
yellow double hatching, you have inter-
preted either the yellow or brown 'sub-

basin' incorrectly).

This step is to estimate those areas which

act as active runoff areas, are connected

to a stream and are reasonably close to a

stream.

This will be done using the finding

that poorly drained soils generally corres-

pond well to active runoff areas or hydrdl-

ogically active areas (Dickinson, 1980).

(A)

(8)

Obtain the 1:50,000 agricultural capa-

_bility map for the area. Poorly

drained soils are those labelled with

a wetness‘]imitation (W following a
class number). SingTe hatch them
purple (these soils will be a subset

of the pink areas from Step 4).

Place the 1:50,000 overlay an the
agricultural capability map. Check

the area of each purple hatched polygon
to determine if it abuts a dark blue
area (100 m from a stream) and is still
blank, i.e. no previous conditions
coloured in. For those areas within
poorly drained polygons, which satisfy
both those conditions, colour the
poorly drained area red for only 250 m
distance back from the creek (i.e. only
150 m beyond the blue). (The soils map

!
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+— 100m (not to any
specific scale)
S L

A L
/ H
H
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Colour on Overlay _ ,
(]:HD) Dark Blue (<100m to stream)—from step 5

Previous <'
steps

| Yellow (forest buffer) —from step 3
\ n

( . Yellow with black double hatch(forested strip,between steep
slope and stream,that is <100 m, too narrow to act as buffer)

Green (steep slopes) —from step 2

EXETXHRD
Step ‘ ~ - '
7 9 @ Yellow double hatch (area buffered by wide flat forest)

Green with yellow double hatch (steep.slobe buffered by wide
flat forest)

High Delivery Ratio -normally added in step 10
Moderate Delivery Ratio | - added to illustration to help
Low Delivery Ratio =~ visualize rationale of step 7

———Sub-basin boundary
Sub-sub-basin boundary of land above buffer
Forest boundary ‘

FIGURE 15. ILLUSTRATION OF STEP 7: BUFFERED AREAS
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FIGURE 16. BUFFER, BUFFERED AND NON-BUFFERED AREAS.
X . ) //"\
o N

BUFFERED .~

. S .+ NON-BUFFERED
~Na A ook 5
. \\ WOODED 10, 350, '.:’9»
| e BUFFER AREA RS
N N :"5" hié;: AREA
, N—— Y <
N "AREA ¢ e
~o §

can also be interpreted for-all podrly
drained mineral soils if the agricul-
tural capability map is not available
or is older than the soils mép). Dis-
regard organic-soi1s;

mark the corners.:

(B) Carefully outline-in ink every change
in colour, colour combination, texture,
colour texture Eombination, texture
combinatijon; i.e. every unique homo-

9. (A) Place the 1:50,000 plastic overlay on genous polygon. Ignore the sub-basin
the 1:50,000 NTS sheet with the orange " boundary unless it coincides with a
sub-basin boundaries. On the overlay colour-texture cpmbinéfioh boundary.
mark over with small black x's any (C) Each polygon must be labelled. The
steeply s1oped area (solid green with label will include both the reason and

_no hatching) of which the downslope the ranking for the delivery ratio. All
_boundary is buffered by >100 m of areas with factors retarding delivery
blank, before hitting a red, dark blue, will be a low Eanking; all areas with
~ or another plain green area. factors encouraging delivery will be a
(B) For the remainder which on their down- high ranking; and all areas remaining
slope boundary will either have no gap neutral for which neither positive or
or a gap <100 m wide until another negative factors have been found will
high factor (red, dark blue or plain be a moderate ranking. Following is
green),-b]ack double hatch over the the label to be assigned to each colour-
small gap. Step 9 is illustrated in - texture combination:
Figure 17. ' o Dark Blue ' S

‘10. You are now ready to produce a final com- Red 2H

posite overlay and develop the final rank- Green 3H
ing. of terrain capability to deliver sedi- Ye11ow + Black Double Hatch 4H
ment to a stream, ~ Blank + Black Double Hatch 5H
(A) Overlay another piece of plastic over Brown + Black Double Hatch 6H
" the 1:50,000 overlay. Ensure that it Light Blue , . ™

is flat, tape it down and carefully Blank _ 8M
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Previous
steps

Step J

H
M

Stream
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+—i 100m (not to any specific scale)

Colour on
overlay

Dark Blue (<100m to stream) —from step 5
Green (stéep slopes) ~from step 2

Blank with Black Double Hatch (<100m of blank
between slope and another high delivery ratio
—dark blue, red or plain green)

Green with Black X's (steep area buffered by
>100m of moderate delivery ratio)

High Delivery Ratio } normally added in step 10
Moderate Delivery Ratio ) - add to illustration to help
visualize rationale of step 9

FIGURE 17. ILLUSTRATION OF STEP 9 - SLOPES SEPARATED
FROM OTHER HIGH DELIVERY RATIO AREAS




Solid Green + Black x's

Solid Green + Yellow Double Hatch
Solid Yellow + Brown Double Hatch
Solid Green + Brown Double Hatch
Orange Double Hatch

Solid Brown

Brown Double'Hafch

Solid Yellow

TABLE 5. Legend for,Map of Terrain Capability to Transport Sediment to a Stream.

- 3% -

9M Yéllow Double Hatch 17L
10L Brown Single Hatch 18L
1ML Solid Green + Brown Single Hateh 19L
121 ' '
13L 11. The map of Terrain Capability to Trans-
14L port Sediment to a Stream (Field to Stream

. Delivery Ratio) is now comp]eted, The map

15L
6L legend 1is presented in Tabie 5.

Map
Label Rank Reason .
TH High Land close to a watercourse with. no factors>1bwering the ranking.
2H High Hydrologically active area with no factors lowering -the ranking.
3H High Steep slope <100 m uphill of a stream or another High ranking area.
44 High " Relatively flat vegetated area which is too narrow (<100 m) between a
steep slope and watercourse to be an effective buffer.
5H High A strip of land between a steep slope ‘and the High Fanking areas which
is too narrow (<100 m) to substantially reduce delivery from the slope.
6H High Relatively flat, high infiltration, coarse soil area which is too
narrow (<100 m) between a Steep slope and watercourse to be an effect1ve
filter. '
™ Moderate Land without any of the above High de11very factors whlch is close to a
’ potential roadside ditch that drains directly to a watercourse.
aMm Moderate Land with no conditions for either a High or Low ranking. If the area
is >0.5 km from a watercourse, 1t has fine textured low infiltration
. soils.
9M Moderate Steep slope but well-separated (>100 m) from another High ranking area.
The intervening area reduces the slope delivery ratio to Moderate.
joL Low Steep area with a reduced delivery ratio because it drains overland .into
a wide - (3100 m) flat vegetated buffer zone.
1L Low Vegetated area which also has moderate infiltration, med1um textured
_ soils and is far (20.5 km) from a watercourse. :
12L Low Steep slope which is reduced to a Low rank1ng because it has moderate
infiltration, med1um textured soils far (>0 km) from a watercourse.
13L Low Closed depression.
14L Low Filter area with high infiltration and coarse textured soils.
15L Low Moderate 1nf11trat1on medium textured soils far (>0.5 km) from a water-
, - course.
6L ., Low Relatively flat vegetated area.
17L Low A buffered area i.e. drains overland into a vegetated buffer area.
18L Low A buffered area i.e. drains overland into a h1gh 1nf11trat1on coarse
o o textured soil filter area.
19L Low Steep area with a reduced delivery ratio because it drains overland into

a wide (>100 m) flat,high infiltration,coarse soil, filtér zone.
Built-up area (not ranked).
Extractive area {not ranked).

Water.




6.2.3 Check Methodology . _
The following steps can be followed to help:
pick up errors.

I. Using the coloured maps

1. Were buffers coloured on the land system
maps? Scan the land systems maps to make
sure no buffers were missed. Then quickly
check the pattern to ensure all coloured
polygons have a corresponding yellow on
the coloured delivery map (unless it was
-green already).

2. Check that only dark b]ue, yellow, green
and brown polygons abut streams. Also
dark blue should never be separated from
a stream by yellow or brown.

3. Double hatch brown never abuts dark blue
or réd in the same sub-basin (i.e. always
>0.5 km from stream).

4. Yellow double hatched (over green or not)
and brown single hatch {over green or not)
-never abuts a stream, i.é. never abuts
dark blue (unless there is a sub-basin

-divide at the boundary of the 2 colours.

5. Are C, D, E, F's slope classes (or LS >0.7)
coloured on the slopes mapS? Scan the
slopes maps to make sure all 4 classes are
coloured. Then quickly scan the coloured
delivery maps to check all coloured slope
polygons have a corresponding green {no
matter what other hatching or x's added).

6. A1l reds should abut dark blue on at least
one side and only go back 3 km (reds never
abut double hatched brown i.e. Step 3
above).

II. Overlay the final labelled maps on coloured
delivery maps.

A11 black double hatching should be H's
A1l black x's should be M's
a) Check all.blues are labelled 1H

b) Check all reds are labelled 2H
c) Check all greens are labelled 3H

II1.

dand so on through the list in Step 10 of
the Detailed Methodology for Mapping
Terrain Capability to Transport Sediment
to a Stream.

Using the final labelled maps

Overlay on the coloured Agricultural
Capability map from Step 4 of the Detailed
Methodology.
- A11 14L's should be brown {a few browns
might not be 14L)
15 L should always be well back from
stream (>3 km)
A1 2H's should abut TH's
The only L's 1H should abut on its uphill
boundary are 13L, 14L and 16L. Otherwise,
1H always abuts M's and H's within its own
sub-basin.
On the downhill boundary, all 3H's should
abut a stream or an H of some number.
Within each sub-basin, as one Qoes from the
stream up to the sub-basin boundary or
divide, the progression of ranking should
be from H to M to L. Steps can be jumped,
i.e. H to L, but never should H be uphill
from L or M, or M be uphill from L. The
progression is illustrated in Figure 18.
To facilitate this check, colour in all
TH's, 4H's and 6H's on a 1:50,000 paper
copy run off from the final 1:50,000 plastic
copy. This will define areas close to
watercourses. Then check Between water-
courses that the ranking progression ‘goes
from higher to lower from the watercourse
to the drainage basin divide and then rises
again as the next watercourse is approached.
Any anomolies should be checked and
corrected. The check methodology will
also help catch unlabelled polygons which
should be checked and labelled.
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(a) Example Sub-basins

. Stream
_ Correct

Boundary

<= — Sub-basin

Incorrect (wherever
small letter h,m,orl)

(b) Example Cross—sections
Sub-basin

Examples of Boundary

Correct Sequence

S~ M/
st H/ /
/

/
/ /
/v
/ /

/
/ |

FIGURE 18.ILLUSTRATION OF PROGRESSION REFERRED TO

IN CHECK STEP II 6

Sub-basin

Examples of
Incorrect Sequence

/"H‘_
T M
H/H/:
L/L/.
M/M/,H.

Boundary




6.2.4 Changes to Methodology, If Only 1 50 000
NTS Maps Available

I1f only 1:50,000 NTS maps are available,
follow the preceding methodology (Section
6.2.2) including the adjustments given below
for the appropriate step.

1. To the 1:50, ,000 NTS sheet, carefu]ly add
all ditches and watercourses shown on the
1:25,000 OMAF Drainage maps. Remember to
adjust for the scale. Use the roads for

guidance. If there appears to be a con-

flict between the two map sets for the
same watercourse, use the most recent
information. ‘Draw the sub-basins and
depressions described in Step 1 as best
you can using the 1:50,000 contour infor-
mation The use of. the overlay is as
descr1bed in Step 1. Transfer the orange
hatched areas to the overlay.

Remains the same.

Remains'the same .

Remains the same.

oS ow N

Remains the same for the section to indi-
cate 100 m from a watercourse (dark blue).
Draw the 100 m strip'along roadsfde
ditches to the same instructions, except
directly use the 1:50,000 contour informa-
tion as best as possible. The 1:25,000
transfer is omitted.
6. Remains the same.
Remains the same except the reference to
the 1:25,000 maps for extra’ prec1sion is
not possible.
8. Remains the same.
9. Remains the same.

"10. Remafins the same.

6.3 Priority Management Areas for Diffuse
Source ‘Sediment Pollution {Stream
Sediment Loads)

Introduction

6.3.1
Many water quality concerns are related to

sediment pollution. This section will produce

37

a map rating which Tand areas are most likely
to contribute serious sediment loads to creeks

in an average year and which are least likely.

This is done by multiplying the Potential
Average Annual Soil Loss by the Delivery Ratio,
the proportion of how much of that soil loss
With meps multiplication is
accomplished by overlaying the Soil Loss and

reaches a stream.

Delivery Ratio maps.

The fresult ranks at a regional level the sedi-
ment ]oad to a stream from each unit of land.
It does not give the concentration of the sedi-
ment in the stream - that depends on both the

Jload and the flow of the stream itself. The

larger the flow, the more diluted a large sedi-
ment load would be. The load alone fs very use=
ful, however. It is the total load that
presents problems to downstream wéter bodies

.and reservoirs.

The over1ay Tocates areas where the sediment
]6ed is higﬁ because both the soi) loss and
delivery ratio are high; and where the load is
low because both the soil loss and delivery
ratio are Tow. It also sorts out the other
combinations as shown in Table 6.

In developing Table 6, actual numbers were
substituted for soil loss and delivery ratios
classes to decide how to rank the sed1ment
load.

6.3.2 Methodology"

1. For this step, the final labelled Delivery
Ratio map should be carefully overlaid on
the coloured Soil Loss map so they pre-
cisely Tine up. Tape both down. Stable
plastic copy is preferable. If paper copy
is used, do not .fold or roll. This will
minimize distortion. For paper copy a
1ight table may be necessary. '
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TABLE 6. Overlay Combinations to Rank Sediment Loéd Priority Management Areas.

Soil Loss

Delivery Ratio Sediment Load

Very High HigH - bb Hi<; R
Very ngh : : Moderate ,ngh
Very High _ Low Moderate
High- , . High High
H}gh Moderate Moderate
High - Low Moderate
Moderate C o High Moderate

~ Moderate v Moderate Moderate
Moderate - o Low " Low
Low " High Low
Low Moderate Low
ng _ ) Low Low

2. Single hatch blue the High areas on the
bé1iVery mép, using a different angle -
than the Fed single hatched High Soil

‘Loss (so both are visible).

‘3. Overlay a blank piece of plastic, tape it
down and outline the township, watershed
or study area in black.

4. Where blue single hatch Delivery Ratio
coincides with solid or hatched red Soil
Loss, co1odr the overlay dark brown.

5. Check every solid red without blue single
hatch to see if the overlaid Delivery '
Ratio is Mor L. Colour the M ones (over
solid red) -dark brown on. the overlay.

6.. Check every yellow without blue single
hatch to see if the overlaid Delivery
Ratio is M or L. Colour the L ones (over
yellow). dark blue on the overlay.

7. Colour all greens (from the Soil Loss), -~

" whether blue single hatch over or not,
dark blue on the overlay. »
Qutline and label any B, E or W areas.
Remove the top overlay plastic. Label it
Priority Management Areas for Diffuse
Source Sediment Pollution. Add a Tegend.
The brown areas are High; the blank areas
are Moderate; the blue areas are Low. 'B
areas are built-up, E areas are extractive
1and uses and W areas are water. Add the
township or study area name, a north arrow

and a scale.

In a region of extensive areas of flat topog-
raphy, the absolute values of each load range
are slightly lower than in a region of rolling
topography. Highs in rolling topography .are of
slightly higher priority than those in flat
landscapes.
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National Topographic Systems Maps Cartes topographiques du Syst2me national de
N référence cartolravhtque

(Indezes available free of charge upon (Les indez sont disponibles gratuztanem‘: sur

request. ) demanda. )
lSGAEE/ECHEELE _ ‘ . ‘ . COLOURS/COULEURS DIMENSIONS PRICE/PRIX
cn X om

1: 25000 16kn=¢6.42cm (1mi = 2.53") 6 §7.15 X 73.66 $ 3.00
1: 80 000 1.6 Jm - 3.22 cm (1mi=1.27") 6 64.77 X 91.4¢ 3.00
1: §80 000 1.6Mkm=3.22cem (1mi=127") 1 64.77 X 91.44 2.50
I: 125000 3.2kn=2.5¢4em (2mi=1.0") 6 64.77 X 76.2 3.00

: 250 000 6.4km=2,54cm (4mi=1.0") 6 §7.15 X 73.66 3.00
1: 500 000 12.8 km= 2.54 cm (8 mi = 1.0") 6 - 64.77 X 76.2 3.00
1: 1 000 000 25.7 km = 2.54 cm (16 mi = 1.0") 6 64.77 X 76.2 3.00

(NTS or W)(SNRC ou CIM)

=~
LY




AUTHORIZED CANADIAN TOPOGRAPHICAL
MAP DEALERS
LOCATED IN
THE PROVINCE OF ONTARIO

This is a list of authorized
topographical map dealers from
whom topographical maps may be
purchased.

Topographical map dealers usually
stock maps of their immediate
area. Dealers will be pleased to
order, on your behalf, any map
not normally held in their stock,
but distributed by the Canada nap
Office.

The Canada Map Office recommends
the purchase of your map
requirements from your local
topographical map dealer.

. List current to May 18 1983

ALBAN

~ French River Supply Post, R.R. 2,

ALGONQUIN PARK

- Alquon Ventures Inc., Portage Store,

ALLANWATER

VENDEURS AUTORISES DE CARTES

TOPOGRAPHIQUES CANADIENNES
SITUES DANS

LA PROVINCE DE ONTARIO

Voici une liste des vendeurs
autorisés de cartes
topographiques aupréds desquels
vous pouvez acheter des cartes
topographiques.

En ré@gle générale, les vendeurs
des cartes topographiques oat
dans leur inventaire les cartes
qul concernent leur région immé-
diate;, Ils se feront un plaisir
de commander, en votre nom, tou-
tes les cartes qu'ils n'ont pas
en stock mais qui sont distri-
buées par le. Bureau des cartes
du Canada.

Le Bureau des cartes du Canada
vous recommande d'acheter les
cartes dont vous avez besoin au-
prés de votre concessionnaire
régional.

Liste mise 3 jour
le 18 mai 1983.

POM 1AO

POA 1BO

- Allanwater Bridge Lodge & Canoe Qutfitters, POV 140

ANCASTER

- Robert J. Miller & Associates Ltd.,

APSLEY
- William Harris, P.0O. Box 24,
ARMSTRONG )

- Wawelg Lake Qutfitters, P.0O. Box 96,

1034 Highway 53 West, L9G 3K9

KOL 1A0 -

POT 1AOQ -

- Canoes North Outfitters, 56 Caribou Lake Rd., POT 1lAO

ATIKOKAN v
= Quetico North Tourist Services,

'Box 100, POT 1CO

~ Quetico Tackle Co., P.0. Box 267, POT 1CO ,

- Leishman's Pharmacy Ltd, 208 O'Brien St., P.0. Box 280, POT 1CO
- Canadian Quetico Qutfitters, P.0. Box 910, POT 1CO ’
BALA '

- Purk's Place, P.0O. Box 346, POA 1CO

BANCROFT

- Bancroft Sport Centre, P.O. 302'1180,
- McGhee's Sports & Gifts, P.0O. Box 729,

118 Hastings St.N, KOL 1CO
34 Hasting St., KOL 1CO

- Chuck's Discount Store, 22 Bridge St.W., KOL 1CO
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Area/Région: ONTARIO

BARRIE-

- Greater Barrie Chamber of Commerce, 2 Fred Grant St., L4M 3Gé6
- Sport Haven Marine, P.O. Box 273, Shanty Bay Road, L4M 4T2
BARRY'S BAY '

- Amy's Gifts, P.0. Box 62, KOJ 1BO

- KeR. Amer Ltd., P.0O. Box 539, KOJ 1BO

BELLEVILLE ’ ‘ '

- James Text Div. of Darling's Stationnery, 183 Front St., K8N 2Y9
BRACEBRIDGE A

- Scott's of Muskoka, 30 Manitoba St., POB 1CO

- Muskoka Educational Supply Co. Ltd., 47 Muskoka Rd., POB 1C0°
- Reader's World, 14 Manitoba St., POB 1CO

BRAMPTON

- Vivian Sporting Goods Ltd., 499 Main St. S., L6Y 1IN7
BRANTFORD |

- Stedman's Bookstore Ltd., 154 Colborme St., N3T 2Cé
BRIGHTON ' '

- Martin's Stationnery, 51 Main_St., P.0. Box 310, KOK 1HO

BROCKVILLE

- Paul Daplyn Technical Writing Services, 112 Windsor Dr., K6V 3Hé6

- Leeds County Books, 41 King St. W., K6V 3p7

BURKS FALLS

- Ward's Variety, POA 1CO

-~ Berriedale Country Store, P.0. Box 605, POA 1CO

BURLINGTON

- Marine Information Centre, Environment Canada, Canada Centre for Inland
Waters, F.0. Box 5050, 867 Lakeshore Rd., L7R 4A6

- Robert 0. Elstone Stationery, Roseland Plaza, 3017 New St., L7R 1K3

CALIBOGIE . : o - : )

- Jocko's Motel, Highway 508, R.R. 3, KOJ lHO

CAMPBELLFORD

- Cole-Pavey Academic Aids Ltd., 31 Front St.N., P.O. Box 1119, KOL 1lLO

CARLETON PLACE _

— Code Motors Ltd., Hwy 7, P.O. Box 179, K7C 3N9

CARTIER o

- Highway Stop, Highway # 144 POM 1J0

CHAFFEY'S LOCK

- Brown's Marina, KOG 1CO

CHAPLEAU

- District Forester, Ministry of Natural Resources, 34 Birch St., POM 1KO

CLARENDON

- Tumblehome Lodge, KOH 1JO

CLOYNE ] ‘

- Savigny, Real Estate Ltd. Realtor, R.R.#2, (Jct Hwys 41 & 506), XO0H 1KO

- Scott's Shopping Centre, R.R. #1, KOH 1KO .

COBALT -

- Highway Bookshop Shop, POJ 1CO0

COCHRANE _
= Girard Esso Service, P.O. Box 1423, Hwy Il South, POL 1CO

- Cochrane Sports & Marine Supply Ltd, . P.0. Box 1180, 135=-3rd Ave.,

POL 1CO
- District Forester, Ministry of Natural Resources, POL 1CO
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Area/Région: ONTARIO .
COLLINGWOOD . ' :
- Saunders, Office & School Supply Ltd, 57 Huroatario, P.0O. Box 103,
L9Y 3Z4

CORNWALL -
- Kyte's Ltd., 217 pitt St., P.O. Box 866, K6H 5T7
DEEP RIVER '
- Ryan's Campsite, R.R. #1, KOJ 1PO
DORSET , ‘

aytons General Store & Marina, POA 1lEO
DOUGLAS ‘ k

- Goolak Backwoods Co-op Imc., R.R. #2, KOJ 180

DOWNSVIEW
nistry of Traansportation & Communications, Remote Sensing Section,

East Bldg., 1201 Wilson Ave., M3M 1J8
- Rolph-McNally Ltd., 366 Magnetic Dr., M3J 204
DRYDEN '
- Dryden District Chamber of Commerce, 284 Government St., P8N 2P3
DUNNVILLE :
- Art Service, 152 Queen St., N1A 1H7Y
DWIGHT .
- Algonquin Outfitters, R.R. #1, POA IHO
EAR FALLS
- Timberlane Lodge, P.0. Box 298, POV 1T0
ELGIN =
- The Opinicon Ltd, Chaffey's Lock, R.R. #1, KGG 1CO
ELK LAKE
- Long Point Airways, POJ 1GO
ELLIOT LAKE . i
- Elliot Lake Surplus, 31 Elizabeth Square, P5A 1Y8
ELORA ’ : . g
- Elora Books, 38 Mill St.W., NOB 1S0
ESPANOLA ‘ . :
- Highway Confectionery, 456 Station Rd., Box 189, POP 1CO
ETOBICOKE
- 0.G.T. Equipment Supplies and Services Ltd., P.0. Box 71, M9C 4V2
FORT FRANCES _ :
- The Camera Shop Plus, 298 Scott St., P9A 1G7
~ District Manager, Min. of Natural Resources, 922 Scott St., P9A 1J4
- The Great Bear, P.0O. Box 278, (261 Scott St.), P9A 3Mé6
GANANOQUE o :
= Donevan's Pro Hardware, 135 King St.E., P.O. Box 668, K7G 2V2
GERALDTON ‘
- District Manager, Min. of Natural Resources, P.0O. Box 640, 208 Beamish
Ave. W., POT 1IMO

- GODERICH

- Christian R. Kiar Ltd., Surveyors, 41 West St., N7A 2K5
GODFREY ‘ S ' :

- Babcock's Grocery,_c/o Miss Joyce Babcock, R.R. #2, KOH 1TO
GOODERHAM ' .

- Barr's General Merchants, P.O. Box 124 (Main St), KOM 1RO

ceslb
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GOWGANDA ’ ) . ‘

- Gowganda Trading, General Delivery, POJ 1JO

- Bullocks, Gowganda Lake Camp, POJ 1JO

. - Gow-Ganda & Area Museum, P0OJ 1JO

GUELPH .

- Forum Sport Inc., 127 Wyndham St. N., N1H 4E9

HALIBURTON

- The Municipality of Dysart Et Al, Maple Ave., P.0O. Box 389, KOM 1SO
- Kennedy Surplus and Exchange, P.0O. Box 630, KOM 180 4
HAWKESBURY ’ '

- Magsie Sport & Pet Shop, 548 Main St. East, K6A 1Bl

HUNTSVILLE - ' '

- Chamber of Commerce, P.O. Box 1470, 165 Main St.W., POA 1KO

- Hunstville Discount Drugs, P.O0. Box 670, 10 Main St.E., POA 1KO
IGNACE ‘ ‘

- Vern's Minnows Ltd, P. 0. Box 67, 706 Highway 17 E., POT 1TO
IROQUOIS FALLS / | -

- Judd's Variety Store, P.0. Box 58, 1299 Victoria Rd., POK 1lHO

IRON BRIDGE . a '

- Black Creek Store, P.O. Box 597, POR 1HO

KAPUSKASING ' ,

- District Manager, Min of Natural Resources, 6-8-10 Gov't Rd., P5N 2W4
KATRINE ‘ ' '
- Katrine Lucky Dollar, General Delivery, POL 1lLO

KENABEEK ' ; ‘ ' '

- Mountain Chutes Camp, R.R. #2, POJ 1MO

KENORA _ :

- Min. of Natural Resourceé; P.0.  Box 5080, 808 Robertson St., PI9N 3X9 )
- Strains Statiomery Ltd, 213 First St. South, P9N 1C2

- Scott Books, P.O. Box 1050, P8N 3X7

KILLARNEY : -

- Killarney Mountain Lodge Ltd 3 Commissioner St., POM 2A0

KINGSTON , .
- R.W. Alford & Co., 121 Princess St., K7L lAS8

KITCHENER , . ; _
= Provident Bookstore, 117 King St.W., N2G 4M5
LAKEFIELD S ‘ ]

- Nick Nickels Canoe Canada, P.0. Box 479, KOL 2HO
LANCASTER

- Highland Heritage Printers & Statiomers Reg'd, 11 Oak Street,
P.0. Box 460, KOC INO

LINDSAY C _

— District Manager, Min., of Natural Resources, 322 Kent St.W., K9V 229

LISTOWEL } o " - _

= Listowel Book Shop, 125 Main St. West, N4W 1A2

LITTLE CURRENT _

= Turner's of Little Current Ltd., P.O0. Box 429, POP 1KO

LONDON , . ' . .
Robert Holms Ltd., 240 Dundas St., Né6A 2Ml

- North Star Media (London) Ltd, 110 Langton Rd., N5V 2Ml

- 0Oxford Book Shops Ltd, 740 Richmoand St., N6A 1L6

- The Bookstore, Univ.of Western Ontario, Univ. Community Centre, NO6A 3K7

- Prestige Publications Ltd., 105 Falcon St., N5W 422
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LONGLAC ' ,

~ Skinners Acre Tourist Service, P.0. Box 153, POT 2A0

LYNDHURST (BLACK RAPIDS)

- Mr. C.W. Shaw, R.R. #1, KOE 1NO

MABERLY o . : : _

- Parkdale Service Centre, Ben Barbarys Co.Ltd.,Bwy 7,Silver Lake,KOH 2B0
MADOC ‘ _

- Madoc Sport Centre, P.0O. box 85, Russel St. North (Hwy 52), KOK 2KO
MAGNETAWAN :

- Magnetawan Marine Service Ltd, P.O. Box 10, POA 1PO

MARATHON

- Marathon Pharmacy, P.0O. box 340, POT 2EQ

MARKHAM

~ Metro Map Publications Ltd, Suite “C", 7280 Victoria Park Ave., L3R 2M5
MARMORA

- Leo's Sport Shop, 12 Forsyth St., KOK 2MO

MARTEN RIVER »

- Timberlane Lodge & Gift Shop, POH 1TO

- Trapper Trading Post, Highway #11, POH 1TO

MASSEY ‘

- East Bull Lake .Trading Post, P.0O. Box 28, POP 1PO

MATHESON :

- Ginn McLean Hardware Ltd, P.0O. Box 190, POK INO

MATTAWA - ' :

- Gauthier's Confectionery, P.O. Box 149, 321 Main St., POH 1V0 -
MCARTHUR'S MILLS

- Slater's Store, KOL 2MO

MILLBROOK - » -

- Voyageur Canoe Co. Ltd., 3 King St., LOA 1GO

MINDEN |

- Haliburton Highlands Chamber of Commerce, P.O. Box 147, KOM 2KO
MOUNT FOREST

- Bookcraft, 183 Main St. South, P.0. Box 1051, NOG 2LO

NAKINA o

- Nakina Outpost Camp, P.0. Box 126, POT 2H0

- Leuenberger Air Service Ltd., P.0. Box 60, POT 2HO

- Twin Lakes OQutfitters and Wildern

NESTOR FALLS

- Maple Leaf Gift Shop, P.0O. Box 247, (West Side of Hwy 71), POX 1lKO
NIPIGON o

- Nipigon Historical Museum, P.0. Box 208, POT 2J0O

NOELVILLE , o

~ Totem Point Lodges, P.0O. Box 3, R.R. #1, POM 2NO

NORLAND : _ _

- Moore Falls Tackle Shop, 2-19, R.R. #1, KOM 2LO
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NORTH BAY
- Fosdick’s A & N Moyer Ltd., 150 Main St. West, P.0. Box 507, PlB 8J2

-~ District Manager, Ministry of Natural Resources, P.0. Box 3070, P18 8K7

- Richardson's (North Bay) Ltd., 188 Main St. W., P1B 2TS -

- Lefebvres Sport and Hobby Shop, 131 Main St. West, PlB 2T6

- Bigwood Sporting Goods Ltd., 139 Worthington St. E., P1lB 1C4
NORTH ORILLIA '

- Ellwood Epps Orillia’ Ltd., Hwy. 11, R.R. #3, L3V 6H3
OTTAWA

- Trail Head, Black Feather Ltd, 1341 Wellington St., -KlY 3C3

- C.0.P.A.,, Rm 605, 77 Metcalfe St., KIP 5S4

- E.M.R. Ifnormation & Sales Centre, 580 Booth St., KlA OE4
-~ Renouf Publications, 61 Sparks St., KIP S5AS

- Pathfinder Air Surveys Ltd, 3363 Carling Ave., K2H 7V6

- Place Bell Book Store, 175 Metcalfe St. K2P 2E9

~ German Book Boutiques Ltd, 37 Queen St., K1P 5C4

OWEN SOUND :

"= Coates & Best Inc, 883-2nd Ave. East, N4K 2H2

- Eldred's Canoe Sales, 354-26ch St.¥W., N4K 4J3
PARRY SOUND

-~ The Parry Sound Area Chamber of Conmerce, 2 Louisa St., P2A 2V4

PEMBROKE

- Bailey's Sport Centre Ltd, 159 Pembroke St.W., K8A 5M9
- Champlain Air Surveys Ltd R.R. #6, Pembroke & Area Municipal Airport,

K8A 6W7
~ District Manager, Min. of Natural Resources, P.0. Box 220,
Riverside Dr., K8A 6X4 S . :

- PERTH

- James Brothers Hardwaree Ltd., P.0. Box 247, 2 Gore St.E., K7H 3E4
PETERBOROUGH

= Pierce & Lyomns Inc., 1294 Hunter St.W., K9H 2K7 .

- Camp Wanapit, Co-Ed Camps Ltd., 7 Engleburn Place, K9H 1C4
- Joyce's Qutdoor Store, 87 Hunter st. W., K9H ZKS
PICKERING

= The Village Travel Shoppe, 82 Kingston Rd.W., L1V 1Z4

PORT CARLING

-~ The Village Place, P.O. Box 477, POB 1JO

PORT LORING

- Port Loring Wilderness ‘Qutfitters, General Delivery, "POH 1YO .
PORT PERRY

- Troski's Tackle & Live Bait Ltd, R.R. #4, LOB 1NO

POWASSAN

~ Brushey Home Hardware, P.0. Box 68, 102 King St., PQH 120
RED LAKE

-~ Red  Lake Office Supplies,'P.o; Box 1092, Howey St., POV 2MO
RENFREW :

- McPhail Hardware Ltd, 168 Raglan St.S., K7V IRIl

ST CATHARINES '

= Beatties Desk & File, 14 Queen St., L2R 5G3

- Peninsula Press Ltd, P.O. Box 334, 39 Ontario St., L2R 6T7
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SARNIA ,

- Manleys Ltd., 142 Lochiel St., N7T 4Cl

SAULT STE MARIE : , ,

- Min. of Natural Resources, P.0. Box 130, 69 Chruch St., P6A 5L5

- Sault Ste Marie & District Chamber of Commerce, 360 Great Northern Rd.,
P6B 427

- Ron's Live Bait, R.R. #2, Highway 17 N, P6A 5K7

SCARBOROUGH ' o

- Robert B. Mansour Ltd, 250 Midland Ave., M1P 3E6

SHINING TREE '

- Lalond Country Store, POM 2X0

- Shining Tree Tourist Camp, General Delivery, POM 2X0

- Spruce Shilling Camp, POM 2XO0

SIOUX LOOKOUT

- 0jibway Baits, Box 6, Site 10, POV 2T0 _ s

- District Manager, Min. of Natural Resources, P.0. Box 309, POV 2TO

SIOUX NARROWS C :

- Sioux Narrows Bait Farms Ltd., P.O. Box 98, POX INO

SPANISH

- Jodi Cullen Sporting Goods, 2 Cutler Ave., POP 2A0

STOKES BAY . : .

- Joe Southward, Copper Kettle Restaurant, NOH 2MO

STURGEON FALLS 1

- Shorty'y Conv. 493363 Ontario Ltd., 162 Front St., Hwy. 17 North,
P.0. Box 1358, POH 2GO

STRATFORD . ‘

- Oxford Book Shops Ltd, Festival Square, 10 Downlie St., NSA 7Ké4

SUDBURY )

- Min. of Natural Resources, District Manager, P.0O. Box 3500, Stmn A,
174 Douglas St. W., P3A 4S2 : ’

SWASTIKA : : o .

~ District Manager, Min. of Natural Resources, P.0. Box 129, POK 1TO

TEMAGAMI | | | |

= District Manager, Min. of Natural Resources, P.0O. Box 38, POH 2HO

- Keywaydin Camps Ltd, POH 2HO

- Camp Wabun, POH 2HO '

~ Ted's Store of Little Things, P.0O. Box 98, POH 2HO

~ Témagami Pharmacy Ltd., P.O. Box 489, POH 2HO

THESSALON .

- Peshu Lake Camp, P.0. Box 447, POR 1LO

THUNDER BAY

- Sleeping Giant Scuba Corp., 217 S. McKellar St., P7E 1lH6

- Wildwaters, 119 N. Cumberland St., P7A 4M3

= TIMMINS _ ,

- District Manager, Min. of Natural Resources, 896 Riverside Dr., P4N 3W2

TOBERMORY ) :

- Mariner Chart Shop, P.0O. Box 9, NOH 2RO

——]
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Area/Région: ONTARIO

TORONTO C -
= Eddie Bauer, 1020 Lawrence Ave. W., M4W lAl
- H.M. Dignam Corp..Ltd, 85 Bloor St.E., Suite 404, M4W 1BS
-‘Min.‘qf Natural Resources, Map Office, Rm 1640, Whitney Block,
Queen's Park, M7A 1W3
- Open Air Books & Maps, 10 Adelaide St.E., MS5C 1J3
- Perly's Maps Ltd, 1050 Eglinton Ave. W., M6C 2C5
- Renouf Publishing Co., Ontario Ltd, 211 Yonge St., M5B IN3
- Landridge Ltd, 7 Labatt Ave, MS5A 3P2
- The Travel Book Store, 844 A Yonge St., M4W 7H1
TRENTON
- Darlings Stacionery, 24 Dundas St.W., P.0. Box 367, K8V S5Ré6
TWEED
= Guy Hughes Ltd, 316 Victoria St., KOK 3J0
WATERLOO :
= Schendel Stationery Ltd P.0O. Box 606, 120 King St.S., N2J 4B9
- University of Waterloo, Bookstore, University Ave., N2L 3Gl
NAWA
= Mariette' 8, 89 Broadway Ave., P.0O. Box 185, POS 1KO
- Chico Qutfitters, P.0. Box 1660, POS 1KO ‘
- Superior Lore, P.O. Box 698, 55 Broadway Ave., P0S 1KO
WEBBWOOD :
~ Agnew -Lake Air Services Ltd., P.0. Box 126, POP 2GO
WESTPORT : ’
'~ M.J. Bennett & Son, P.0O. Box 173, Main St., KOG 1X0
- Wallace of Westport, P.0O. Box 69, 69 Main St., KOG 1X0
WILLOWDALE
- Maps.'& Charts of Canada, 8 Dunboyne Crescent, M2R 237
WINDSOR
- The Bookstore, Windsor Public Library, 850 Ouellette Ave.,N9A 4M9
WOODVIEW . y
Cedarwood Gift Shop, KOL 3EO
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APPENDIX B

USLE CATEGORY TABLES

(D. Coleman, 1983)



USLE CATEGORY TABLE
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USLE CATEGORY TABLE

R =100

Tonnes/Hectare/Year)

to 2 Tonnes/Hectare/Year)
to <7 Tonnes/Hectare/Year)
to 11 Tonnes/Hectare/Year)

>11

(0
(>2
(7
(

ons/Acre/Year
Tons/Acre/Year

Ton/Acre/Year
Tons/Acre/Year

1
3
3
£ T
5

>5

K is Light Yellow

K is Blank K is Light Blue

K is Light Green

K s Light Red

Representative Land System Representative Land System Representative Land System

Representative Land System

Representative Land System
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