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EROSION & SEDIMENT CONTROL GUIDELINE

1.0 INTRODUCTION

1.1 Objective

Soil erosion continues to cause issues for the development industry and local watersheds on Prince Edward

Island. The following guideline is provided as a means to standardize the design and implementation of Erosion
and Sediment Control (ESC) practices and procedures on development/constructions sites. This guideline also
forms the basis for the review and approval of ESC Plans by The Town of Stratford. As described in Section 4.0
the Revised Universal Soil Loss Equation For Application in Canada (RUSLEFAC) is the proposed standardized
method for developing ESC Plans.

1.2 Responsibilities

The owner is ultimately responsible for the implementation of and compliance with the approved ESC Plan for
their site. The ESC application and/or drawings should be completed by a qualified designer (P.Eng or CP-ESC)
for approval by the local authority. The project manager serves as the owner’s representative and shall delegate
tasks to the contractors for implementation and inspection of ESC measures. The contractor must understand
and follow the approved ESC Plan. The contractor and project manager should monitor site conditions and
communicate proposed amendments or revisions to the designer prior to implementation. Any designer approved
changes must be submitted to the approving authority.

2.0 DEFINITIONS

For the purpose of this document, all words shall carry their customary definition unless defined otherwise.
In this document:

Contractor: Refers to the active contractor on site. Generally this will refer to the contractor
completing civil works such as utility installations, site grading and surface works.

Critical Area: Critical areas refer to all areas that can be significantly impacted in a negative way by
erosion and sedimentation from the subject property. Examples of critical areas include
but are not limited to: existing developments, public roadways, watercourses and
Natural areas.

Designer: Consulting Engineer (P.Eng.) or Certified Professional in Erosion and Sediment Control
(CPESC) that provided and stamped the erosion & sedimentation control plans.
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Development: Refers to any disturbance to existing ground in order to complete the work described in
the development permit.

Heavy Rain Event: More than 20mm of rain in a 12-hour period.

Natural areas: As defined in Natural Areas Protection Act, natural areas shall include those areas that:

1. contain natural ecosystems or constitutes the habitat of rare, endangered or
uncommon plant or animal species,

2. contain unusual botanical, zoological, geological, morphological or paleontological
features,

3. exhibits exceptional and diversified scenery,

4. provides haven for seasonal concentrations of birds and animals, or

5. provides opportunities for scientific and educational programs in aspects of the
natural environment.

Owner: The land owner for the subject development.

Project Manager: The representative of the project owner, responsible for direct contact with the
approving authority. The PM must be identified in the ESC application with contact
information.

Runoff: Overland flow visibly carrying suspended sediment or flow leaving a development site.

Watercourse: Watercourse shall include:

* Wetlands

e 15m buffer/riparian areas
¢ Sensitive ecosystem
* Rivers, lakes & ponds

When possible: When the time required to carry out an action does not directly prevent SAWIG staff
attending a scheduled meeting, submitting a funding application, or carrying out a time-
sensitive task.
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3.0 REGULATORY REQUIREMENTS

3.1 Provincial & Federal Regulations

Current versions of all provincial acts, regulations and codes must be adhered to during all construction activities
on site.

Federal legislation related to erosion and sediment control:

- Fisheries Act

Provincial legislation including the Municipal Government Act, Environmental Protection Act and Water Act
work to protect our waterways from contamination, which includes sedimentation due to runoff and erosion.
Below is a brief description of the parts of each Act that apply to erosion and sediment control.

Municipal Government Act (MGA)

The Town of Stratford has power under Part 7, Division 2, Section 180 (m) and (s) of the Municipal Government
Act to introduce a bylaw regarding erosion and sediment control, and to enforce any requirements under the bylaw
to ensure the health and safety of our freshwater is maintained.

Environmental Protection Act (EPA)

Sediment can be a contaminant, as per the definition of ‘contaminant’ in the Environmental Protection Act (EPA).
The EPA also defines ‘environment’, which includes air, land and water. Under Section 7 (2), the Minister or an
environment officer can issue an environmental protection order if they have reasonable grounds that a
contaminant has been, is being, or is going to be discharged into the environment or if it is necessary or advisable
for the protection of the environment.

(EPA) Watercourse and Wetland Protection Regulations

The Watercourse and Wetland Protection regulations under the Environmental Protection Act state that no
personal shall dump or infill, or deposit soil, water, mud, sand, gravel, stones, rubbish, litter, rocks, aggregate or
material or objects of any kind into a watercourse or wetland in Part 2, Section 2.

Water Act

The Water Act allows the Province to issue a water protection order in the case that a particular site is contributing
a contaminant to the water system under Part 3, Section 22. The Water Act also specifically defines aquatic
ecosystem and one of the goals of the Act is to make decisions that protect the security of aquatic ecosystems
and the integrity of wetlands in Part 1, Section 2 (j).
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3.2 Municipal Legislation & Bylaws

The Town of Stratford does not yet have a bylaw specifically related to erosion and sediment control but some of
the provisions in our Zoning and Development Bylaw apply to this issue.

Zoning and Development Bylaw

Stratford Zoning Bylaw 4.13.3

The Development Officer may require such other information as may reasonably be required to assess the impact
of any Subdivision, including but not limited to the following:
a) a written assessment by the Province on any potential environmental impacts, including any
requirements imposed by provincial legislation or regulations;
b) a storm water management plan prepared by a licensed professional engineer;
c) any other studies or documentation required by the Development Officer in order to adequately
assess the impact of the proposed subdivision.

Part 8 — General Provisions for All Zones

Stratford currently requires stormwater management plans for major subdivisions (5 lots or more) and for large
development applications.

3.3 Watershed

The Stratford Area Watershed Improvement Group (SAWIG) carries out annual long-term water quality monitoring
in the Stratford area. Since 2016 SAWIG has collected baseline information from predetermined monitoring
locations collecting parameters such as nutrient concentration, temperature, dissolved oxygen, total dissolved
solids, pH, conductivity, and flow.

SAWIG uses a few monitoring technigues to conduct water quality monitoring including weekly field monitoring
using a YSI Pro2030 and flow probe (Global Water FP111), bi-weekly sample collection for lab analysis of total
nitrogen (WCM_05M) and total phosphorus (WCL_08M), and the continuous deployment of HOBO data loggers
(HOBO Dissolved Oxygen Data Logger and HOBO TidbiT MX) to collect dissolved oxygen and temperature data.

This data is shared publicly and can be viewed at this open source data website: https://atlanticdatastream.ca

In 2021 through the support of the EcoAction Community Funding Program, SAWIG designed a sampling
procedure to implement during spring, summer, and fall, for the purpose of mitigating the effects of heavy rainfall
on exposed soil and providing evidence of the negative environmental effects of runoff. This procedure is included
in Appendix A.
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4.0 EROSION & SEDIMENT CONTROL PLANS

4.1 Overview

The owner is ultimately responsible for their construction site. In order to protect downstream properties, adjacent
waterways, and storm infrastructure from soil erosion and unwanted sediment, the owner is required to obtain an

approved ESC plan prior to commencing stripping and grading activities. The size of the site, potential for erosion,
and proximity to critical areas will determine the ESC plan requirements.

4.1.1 Type 1 Project:

e Less than 0.4 hectares (ha) of soil disturbance.
¢ No critical areas in close proximity.
Type 1 projects are required to follow the ESC best practices as outlined in Section 4.2

4.1.2 Type 2 Project:

e Greater than 0.4 hectares (ha) of soil disturbance or adjacent to a critical area.
Type 2 projects are required to submit a full ESC Plan for approval prior to initiating stripping
and grading.

4.2 ESC Best Practices

The following general notes and best practices are the minimum requirements for all construction sites.

1. Do not remove or disturb vegetation outside the development permit approved area of
construction.

2. Stabilize access roads as soon as possible.

3. Erosion control measures must be checked on a regular basis. A minimum of every 7 days or
immediately following a heavy rainfall event.

4. All measures must be taken by the general contractor to prevent any sedimentation from leaving
the site during construction.

5. Any mud or debris that is tracked onto the public roadway must be cleaned off by the end of
each work day.

6. Failure to comply with the erosion and sediment control guidelines or requirements may result in
a stop work order until corrective actions have been implemented to the satisfaction of the
approving authority.

e Type 1 Projects shall include these general notes on the Site Drainage/Grading Plan.
e Type 2 Projects shall include these general notes on the ESC Plan.
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4.3 ESC Drawing(s)

Only Type 2 projects require the submission and approval of a detailed ESC drawing. Refer to Section 8.0 for
sample ESC drawings.

ESC drawings, at a minimum must include:
1. The best practices general notes listed in Section 4.2. The designer should add any additional
notes deemed necessary for the project site.
2. Surface contours at a minimum interval of 0.5 meters. Contour interval should be increased as
needed to accurately represent the grading design.
3. Drainage/Catchment areas including:
a. Catchment identifier
b. Catchment area slope gradient and length.
c. LS value for RUSLEFAC calculations (Section 4.4).
Project boundary (grading limits, development permit, or site boundary).
Proposed stockpile location(s).
Proposed sedimentation pond locations, dimensions and volumes.
RUSLEFAC Calculations (Section 4.4)
Proposed ESC measures (silt fence, hydro-seed, etc.)

© No o

4.4 RUSLEFAC

The Revised Universal Soil Loss Equation for Application in Canada (RUSLEFAC) is an equation used to estimate
potential soil loss under site specific conditions. RUSLEFAC provides a standardized method for designing and
reviewing ESC Plans. The designer can use this method to identify problem areas and to select appropriate
practices or measures to reduce the soil loss to an acceptable level. The acceptable level is defined as 4/tonnes/
ha/yr for any given slope.

RUSLEFAC calculates the annual soil loss due to erosion in Tonnes/Hectare/Year based on the input from the
designer. The formula is as follows:

A=RxKxLSxCxP

A = Annual soil loss due to erosion (t/ha/y)

R = Rainfall factor or Erosivity index for the project location (1520 Charlottetown PE) (Table 1.0)
K = Soil Erodibility Factor based on the soil characteristics at the site

LS = Topographic slope factor based on catchment area slope gradient and length

C = Cover factor

P = Protective measure factor
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4.4.1 Annual Soil Loss (A Value)

Construction sites in The Town of Stratford must ensure that soil loss is reduced below 4.0 tonnes/ha/yr for each
catchment area on site. The use of the RUSLEFAC calculation will help determine the required practices to achieve
this threshold.

4.4.2 Rainfall and Erosivity (R Value)

The R value is a function of climate data such as historical rainfall records and storm data. The total amount of
rainfall and the intensity of the rainfall dictates the potential erosivity. The R-value for Charlottetown PEI, as defined
in the Agri-Food RUSLE Handbook is 1520 and should be used for all RUSLEFAC calculations on PEI. Refer to
Figure A and Table 1.0 for additional information.

4.4.3 Soil Erodibility Factor (K Value)

The K value represents the rate of erodibility of the subject soil present at the construction site. The K value is
defined as the rate of soil loss per unit area (3.7mx22m) plot. The lower the K-value, the less susceptible the soil is
to erosion.

The soil permeability, structure, and the percentage of sand, silt, and clay in the soil are required information
in order to determine the K value for the project. The required soil information should be provided in the project
Geotechnical Investigation. It is at the geotechnical engineers direction as to how many soil samples are required
to determine the soil characters for the given site. With the required information, the designer or geotechnical
engineer can reference the included nomographs (Figure B and C) and calculate the appropriate K value for the
RUSLEFAC calculations.

If the geotechnical information is not available, a worst case scenario K value of 0.060 must be used.

4.4 .4 Topograhic/Slope Factor (LS Value)

The LS value accounts for the slope severity and length of the slope being analyzed. As sites will have varied slope
patterns and lengths, a critical LS value will need to be identified for each catchment area on the site. The designer
should label the slope gradient, length and applicable LS value as determined from Table 3.0 or 3.1 on the ESC
Plans.

4.4.5 Ground Cover Factor (C Value)

In order to limit erosion potential on construction sites, ground cover measures (C Value) such as: sod, hydro-
seed, rolled erosion blankets, spray products, etc. can be applied to exposed surfaces. Given PEl’s high clay and
sand composition, soil stabilization and ground cover measures will provide the most effective control
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against erosion and sedimentation. Ground cover measures specified, and the C value used by the designer,
must be supported by the manufacturer’s specifications.

4.4.6 Practice Factor (P Value)

As mentioned above, ground cover should be the prioritized control method as it reduces the production of
sediment and therefore the need to contain it. When cover protection measures are insufficient, additional practice
measures (P value) will be provided. Practice methods can be divided into two categories:

1. Filter Controls: Water is passed through a porous media to filter out sediments. This works well for
large particles and low volume, low velocity runoff but does not effectively treat water during high
intensity rain events or thunderstorms when erosion is maximized.

2. Settling: Sediment ponds allow for sediment laden water to reduce velocity and for particles to settle
out of suspension over time. PEI has a high soil ratio of fine materials which take a long time to settle.
The addition of flocculants or coagulants can reduce the required settling time. Refer to Table 6.0 for
the approximate settling time required for different particle sizes to settle 0.5m. The slow settling time
associated with clay, further describes the need for ground cover to be prioritized. Additional
structural practices such as vegetated buffer strips, surface roughening, silt fence, terracing or gravel
filters can help aid in the reduction of erosion and sediment loss. Refer to Table 5.0 for applicable P
Values associated with different practice factors.

The P value is the least accurate factor and subject to error. The provided P values in Table 5.0 can be applied to
the RUSLEFAC design, however, the designer should prioritize the use of ground cover practices whenever
possible.

With all required factors determined, individual catchment areas can be analyzed for erosion potential and the
requirement for implementation of various protection measures.

The RUSLEFAC formula and process is further explained in the Agriculture & Agri-Food Canada document,
“RUSLEFAC Revised Universal Soil Loss Equation for Application in Canada - A Handbook for Estimating Soil Loss
from Water Erosion in Canada”.
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5.0 TABLES
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Table 1.0 - Rainfall Factor (R-Value)
SITE MONTHLY PERCENTAGE OF EROSIVITY INDEX (R)
R M A M J J A S o

Beaverlodge, B.C. 378 4 9 8 20 23 34 7 0

Lethbridge, Alta. 346 1 4 11 22 37 16 10 0 0 0
Peace River, Alta. 226 4 10 B 17 41 17 7 1 0 0
Vauxhall, Alta. 270 2 13 9 24 24 16 11 0 0 0
Broadview, Sask. 342 2 7 8 12 24 31 15 2 0 0
Estevan, Sask. 680 1 2 8 22 41 18 9 1 0 0
Outlook, Sask. 261 1 4 8 39 32 12 5) 0 0 0
Saskatoon, Sask. 348 2 6 13 38 33 5 3 0 0 0
Swift Current, Sask. 268 1 3 7 43 25 16 5 0 0 0
Wynyard, Sask. 572 1 2 13 18 39 22 4 1 0 0
Yorkton, Sask. 663 1 2 7 23 26 28 10 2 0 0
Hudson Bay 510 2 5 5 22 37 18 10 1 0 0
Glenlea 1029 2 5 11 23 31 20 6 8 0 0
Gimli, Man. 848 1 4 6 25 24 27 11 3 0 0
Winnipeg, Man. 1093 1 3 12 18 21 32 12 2 0 0
White River, Ont. 1075 0 2 8 16 17 26 23 5 3 0
Windsor, Ont. 1615 5 9 6 15 20 18 9 5 4 4
London, Ont. 1330 3 9 7 14 18 15 11 7 6 4
Montreal, Que. 920 0 6 5 17 19 22 15 9 7 0
Moncton, N.B. 1225 4 4 8 10 14 15 10 12 11 5
Halifax, N.S. 1790 * 2 11 16 19 24 19 8 1 0
Kentville, N.S. 1975 7 6 3 12 12 15 10 10 7 8
Nappan, N.S. 1900 3 9 7 14 18 15 11 7 6 4
Truro, N.S. 2000 5 5 5 7 6 13 11 11 15 10
Charlottetown, P.E.l. 1520 4 9 7 13 17 14 11 7 5 5
St. John's, Nfid. 1700 5 5 5 7 6 13 11 11 17 8

Source Agriculture and Agri-Food Canada RUSLEFAC a Handbook for Estimating Soil Loss from Water Erosion in Canada.
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Table 2.0 - Soil Erodibility (K-Value)

TEXTURAL CLASS ORGANIC MATTER
<2% >2% AVERAGE
Clay 0.032 0.028 0.029
Clay Loam 0.044 0.037 0.040
Coarse Sandy Loam = 0.009 0.009
Fine Sand 0.012 0.008 0.011
Fine Sandy Loam 0.029 0.022 0.024
Heavy Clay 0.025 0.020 0.022
Loam 0.045 0.038 0.040
Loamy Fine Sand 0.020 0.012 0.015
Loamy Sand 0.007 0.005 0.005
Loamy Very Fine Sand 0.058 0.033 0.051
Sand 0.001 0.003 0.001
Sandy Clay Loam - 0.026 0.026
Sandy Loam 0.018 0.016 0.017
Silt Loam 0.054 0.049 0.050
Silty Clay 0.036 0.034 0.034
Silty Clay Loam 0.046 0.040 0.042
Very Fine Sand 0.061 0.049 0.057
Very Fine Sandy Loam 0.054 0.044 0.046

Source Agriculture and Agri-Food Canada RUSLEFAC a Handbook for Estimating Soil Loss from Water Erosion in Canada
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Table 3.0 - LS3 - Topographic/Slope Factor for Construction Sites (LS-Value)

SLOPE

) 50

2 5 10 15 25 50 75 100 150 200 250 300

02 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05

05 0.06 0.07 0.08 0.08 0.08 0.09 0.10 0.10 0.11 0.12 0.12 0.12
1 0.07 0.09 0.11 0.14 0.14 0.17 0.19 0.20 0.23 0.24 0.26 0.27
2 010 0.14 0.18 0.26 0.26 0.34 0.40 0.44 0.52 0.58 0.64 0.69
3 011 0.17 0.24 0.37 0.37 0.52 0.63 0.72 0.87 1.00 1.1 1.22
4 013 0.21 0.30 0.49 0.49 0.70 0.87 1.02 1.26 1.47 1.65 1.82
5 014 0.24 0.36 0.61 0.61 0.91 1.14 1.35 1.70 2.00 2.28 2.53
6 0.16 0.27 0.42 0.72 0.72 1.10 1.41 1.67 2.14 2.54 2.91 3.25
8 0.19 0.34 0.53 0.96 0.96 1.50 1.96 2.36 3.07 3.70 4.28 4.82

10 0.21 0.40 0.64 1.19 1.19 1.92 2.53 3.08 4.06 4.94 5.75 6.52

12 0.27 0.52 0.85 1.63 1.63 2.66 3.54 4.33 5.77 7.07 8.28 9.42
14 0.32 0.62 1.02 1.98 1.98 3.28 4.40 5.42 7.27 8.95 10.52 12.01
16  0.36 0.71 1.19 2.34 2.34 3.90 5.26 6.51 8.79 10.87 12.81 14.66
20 0.45 0.90 1.62 3.05 3.05 5.17 7.03 8.75 11.92 14.84 17.58 20.20

25 0.54 1.11 1.91 3.90 3.90 6.70 9.19 11.50 15.78 19.75 23.51 27.10
30 0.64 1.32 2.29 4.73 4.73 8.20 11.32 14.22 19.62 24.65 29.43 34.02
40 0.81 1.70 2.99 6.29 6.29 11.04 15.35 19.38 26.94 34.03 40.79 47.30

50 0.96 2.04 3.62 7.70 7.70 13.62 19.02 2411 33.67 42.67 51.29 59.60

60 1.09 2.35 4.17 8.94 8.94 156.92 22.30 28.33 39.70 50.43 60.72 70.66

Values for topographic factor (LS) for high ratio of rill:inter-rill erosion, such as highly disturbed soil condiitions and freshly prepared construction
sites with little or no cover (not applicable to thawing soils). - Source Agriculture and Agri-Food Canada RUSLEFAC a Handbook for Estimating
Soil Loss from Water Erosion in Canada
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Table 3.1 - LS4 - Topographic/Slope Factor for Thawing Soils (LS-Value)

.

2 5 10 15 25 50 75 100 150 200 250 300

0.2 0.01 0.02 0.03 0.04 0.05 0.06 0.08 0.09 0.11 0.13 0.14 0.16
0.5 0.02 0.04 0.06 0.07 0.09 0.12 0.15 0.18 0.21 0.25 0.28 0.30
1 0.04 0.07 0.09 0.11 0.15 0.21 0.25 0.29 0.36 0.41 0.46 0.50
2 0.07 0.12 0.17 0.20 0.26 0.37 0.45 0.52 0.64 0.74 0.83 0.90
3 0.11 0.17 0.24 0.29 0.37 0.53 0.65 0.75 0.92 1.06 1.18 1.30
4 0.14 0.22 0.31 0.38 0.49 0.69 0.84 0.97 1.19 1.38 1.54 1.68
5 0.17 0.27 0.38 0.47 0.60 0.85 1.05 1.21 1.48 1.71 1.91 2.09
6 0.20 0.32 0.45 0.55 0.72 1.01 1.24 1.43 1.75 2.02 2.26 2.48
8 0.27 0.42 0.60 0.73 0.94 1.33 1.63 1.88 2.31 2.66 2.98 3.26
10 0.33 0.52 0.74 0.91 1.17 1.66 2.03 2.34 2.87 3.31 3.70 4.05
12 0.36 0.56 0.79 0.97 1.26 1.78 2.18 2.51 3.08 3.55 3.97 4.35
14 0.39 0.61 0.87 1.06 1.37 1.94 2.38 2.75 3.37 3.89 4.35 4.76
16 0.42 0.66 0.94 1.15 1.49 2.10 2.57 2.97 3.64 4.20 4.70 .15
20 0.48 0.76 1.07 1.31 1.69 2.39 2.93 3.39 4.15 4.79 5.36 5.87
25 0.54 0.86 1.22 1.49 1.92 2.72 &8 3.84 4.71 5.44 6.08 6.66
30 0.60 0.95 1.35 1.65 2.13 3.01 3.69 4.26 5.21 6.02 6.73 7.37
40 0.70 1.11 1.57 1.92 2.48 3.51 4.30 4.97 6.08 7.02 7.85 8.60
50 0.79 1.24 1.76 2.15 2.78 3.93 4.81 5.55 6.80 7.85 8.78 9.62
60 0.85 1.35 1.91 2.34 3.02 4.27 5.23 6.04 7.40 8.54 9.55 10.46

Values for topographic factor (LS) for thawing soils where most of the erosion is caused by surface flow (using m=0.5) - Source Agriculture and
Agri-Food Canada RUSLEFAC a Handbook for Estimating Soil Loss from Water Erosion in Canada

Page 16 of 45



Table 4.0 - Ground Cover Factor (C-Values)

COVER MULCH RATE LAND SLOPE C FACTOR LENGTH LIMIT
(TONS/ACRE) (%) (M)
None 0 all 1 -
1 1-5 0.20 60
1 6-10 0.20 30
1.5 1-5 0.12 90
1.5 6-10 0.12 45
2 1-5 0.06 120
Straw or Hay 2 6-10 0.06 60
2 11-15 0.07 45
2 16-20 0.11 30
2 21-25 0.14 25
2 26-33 0.17 15
2 34-50 0.20 10
135 <16 0.05 60
135 16-20 0.05 45
135 21-33 0.05 30
Crushed Stone 135 34-50 0.05 25
240 <21 0.02 90
240 21-33 0.02 60
240 34-50 0.02 45
7 <16 0.08 25
7 16-20 0.08 15
12 <16 0.05 45
12 16-20 0.05 30
Wood Chips 12 21-33 0.05 25
25 <16 0.02 60
25 16-20 0.02 45
25 21-33 0.02 30
25 34-50 0.02 25
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Table 5.0 -

Practice Factor (P-Values)

TREATMENT SLOPE SLOPE LENGTH P NOTES
Sediment Basin - - 0.5 250m3/ha
Silt Fence = = 0.6

0-10% - 0.6

Vegetation Buffer 11-24% ; 08

Disked or Rough/ - - 0.9
Irregular Surface

1-2% 120 0.6

3-5% 90 0.5

6-8% 60 0.5

Track Packing 9-12% 40 0.6

13-16% 25 0.7

17-20% 20 0.8

>20% 15 0.8

Table 6.0 - Soil Particulate Settling Times

PARTICLE SIZE

SETTLING VELOCITY

TIME TO SETTLE 0.5

Clay: dia. <0.002 mm

Silt (fine): dia. = 0.01 mm

Silt (coarse): dia. = 0.05 mm

4.87 x 10-5 cm/s

4.90 x 10-3 cm/s

1.22 x10-1 cm/s

285 hours

2.83 hours

13.6 minutes

Sand (fine): did = 0.10 mm

4.76 x 10-1 cm/s

3.5 minutes
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6.0 FIGURES
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Figure A - Isoerodent Map
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Structure Type Nomograph

Figure B
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Permeability Nomograph

Figure C
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Soil Erodibility Nomograph (K Value)
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7.0 RUSLEFAC CALCULATION EXAMPLE

A=RxKxLSxCxP

R Value (4.4.2)

The R-value for Charlottetown PEI, as defined in the Agri-Food RUSLE Handbook is 1520

K Value Determination (4.4.3)

Step 1: Determine the size of the particles for every soil type on the proposed site

The size of soil particles on site can be determined by using a sieve analysis or by manual methods used by
trained ESC professionals. The following percentages are required:

Percent (%) clay (less than 0.002mm diameter)

Percent (%) organic matter (by weight)

FIGURE 7.1 - Example Sieve Particle Size Analysis

Percent (%) silt and very fine sand in a sample by weight (0.002mm to 0.10mm diameter)
Percent (%) sand by weight (0.10mm to 2.0mm diameter)
(%)

SAND GRAVEL
SILT COBBLES |BOULDERS
FINE MEDIUM I COWRSE FINE COARSE
100%
o 80%
£
w
w
&
— 60%
=
@
(5
e
@
o

20%

o
2
40%T{5 /
2
<
<

0%

PERCENT (%) SILT & VERY FINE SAND = 44%
PERCENT (%) SAND = 87% - 44%

PERCENT (%) CLAY = 100% - 44% - 43% = 13%

- 43%

0.01 °A1 1 10
Part?:le Size (mm)
PERCENT SILT & PERCENT SAND
VERY FINE SAND {2.0mm DIAMETER)

(0.10mm DIAMETER)

100

1000

Figure 7.1 utilizes the sieve particle size analysis information provided by the geotechnical engineer to confirm the

size of soil particles on site and calculate the K Value.
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Step 2: Determine Soil Structure

Soail structure is determined by using the percent (%) sand (X-value) and percent (%) clay (Y-value) values
calculated in the sieve particle size analysis (Figure 7.1). Using the Structure Type Nomograph (Figure 7.2) we can

extrapolate the soil structure value.

FIGURE 7.2 - Soil Structure Based on Soil Texture

100 - VERY FINE GRANULAR -1
FINE GRANULAR -2
MEDIUM OR COARSE GRANULAR =3
90 - BLOCK, PLATY OR MASSIVE -4
80 PERCENT (%) SAND = 43
(%) = Yo
NaN O PERCENT (%) CLAY = 13%
m—
'
g 4 N
CLAY 1
s 50~
SLTY
40 QLAY ' W’c"u"’v' LOAM, FINE GRANULAR SOIL

P 13% 14

< 43%

For the sample material with clay (13%) and sand (43%) soil composition, the intersection point yields a Soil
Structure Value of 2, described as a fine granular soil.
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Step 3: Determine Soil Permeability

Permeability of soil continues using the sand and clay percent (%) values that were generated in the sieve particle
analysis (Figure 7.1). Using the Permeability Nomograph (Figure 7.3) we can extrapolate the soil permeability value.

FIGURE 7.3 - Soil Permeability Based on Soil Texture

RAPID -
1004 MODERATE TORAPID =2
MODERATE =3
SLOW TO MODERATE =4
80+ SLOW =5
VERY SLOW -
w-

HEAVY CLAY PERCENT (%) SAND = 43%

PERCENT (%) CLAY =13%

LOAM, MODERATE
PERMEABILITY

For the clay (13%) and sand (43%) soil composition, the intersection point yields a Soil Permeability value of 3,
described as a moderate permeability.
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Using the Foster Nomograph (Figure 5.0 - D) in conjunction with the soil composition, soil structure and soil
permeability values calculated in steps 1-3 the following graph interpolation yields the K-value.

Starting at the left side the graph, find the PERCENT SILT AND VERY FINE SAND mark (44%).
1. Move horizontally right across the nomograph until you intersect the PERCENT SAND mark (43%).
Interpolation between curves is allowed.
Now move up vertically until you intersect the % OM (Organic Matter) (0% in this case).
Move horizontally to the right now.
Continue moving to the right until you intersect the SOIL STRUCTURE mark (Type 2, fine granular).
Move directly down until you hit the PERMEABILITY mark (3, moderate).
Now move to the left horizontally to find the SOIL ERODIBILITY FACTOR (final K-value) (0.045).

FIGURE 7.4 - Soil Erodibility Nomograph

o0k WD

T T T
0 S F® 1 VERY FINE GRANULAR ’

/ r | 2 FINEGRANULAR 4
z Ims 3 MEDCRODARSE GRANULAR Vo,
10 = F B~ 4 BLOCKY, PLATY, MASSIVE il
%M=0 1% | i >
N /2 + o7 |z /
NN L SOLSTRUCTURE| 172 374
20 W 7 3. il.E
\ NN 7 Vs - /! Ve
a) NN ’ 4| THY A7
N ’ 7 L L/
330 AR 70 an : g
y NN P 2 - N
z NN 2 z g
i N 4 r ’
40 S < o 3 7
44% —.E—} = ¢ b 10
250 WIS 3 E i Z
L / / /
2 g NN : 09 7
Py - N ~ T2 / / A/
= LA NN F @ A //
o} 80 ~ \\ [ o 08 £+ 7 7
= z NN N +01 J Ar
z N [ 7/ 7 )
w SN N 07
Q N N = E. 7V,
¥ 70 A -0 = /
w \ 30 = 7,
o WA\ 06 5L
Bl= L 1 e
80 percent SanDIP\ b N N | t , 5 4321 PERMEABILITY
(0.10-20 mm) N 8“ 05 & i
SO\ K=0.045 -s—b: 747
0 P 2.04 % /
N : / /
[N E r // 7 6 VERYSLOW
=03z 77 5 SLOW -
100 3 r AN 4 SLOWTOMOD
FROCEDLRE: Weh 8 02z / ” 3 MODERATE _ ||
. B i ’// 7/ 2 MOD TORAPD
the cilts %% sl (10 - 2.0 ), % Oogani. et e, ared ekt i thet S i Z 1 RAPD
e - 7/
: nracituig . L01%
i+ v 5% nd 554 O 2%, sture 2, pemntlity 4 Sl £ = 109 s b = g
k2  Mmm 8 0 -
PERCENT (%) SILT & VERY FINE SAND 44%
PERCENT (%) SAND = 87% - 44% - 43%
PERCENT (36) CLAY = 100% - 44% - 43% = 133
ORGANIC MATTER =0%
SOIL STRUCTURE TYPE =2
PERMEABILITY 3
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LS Value (4.4.4)

The effect of topography on erosion in RUSLEFAC is accounted for by the LS-value.
Calculating slope requires the top and bottom of slope segments (meters) and the slope length (meters).

Slope (%) =

Top elevation — bottom elevation (metres)

Top of slope segment (metres)

Bottom of slope segment (metres)

Slope Length (metres)

X 100

Example: A slope drops a distance of 1.5 m over a slope length of 25 m. The slope gradient is calculated as
Slope (%) = (1.5/25) x 100% = 6.0%

Using Table 3.0- Topographic/Slope Factor for Construction Sites, extrapolating the slope and slope length values

yields an LS-value of 0.72.

Slope Slope length in meters
™ 2 5 10 15 25 50 75 100 150 200 250 300
02 004 004 004 004 O 004 005 005 005 005 005 005
05 006 007 008 008 O 008 010 010 011 012 012 012
1 007 009 011 01 Op4a 017 019 020 023 024 026 027
2 010 014 018 026 0 034 040 044 052 058 064 069
3 011 017 024 037 op7 o052 06 072 08 100 111 12
4 013 021 030 049 070 087 102 126 147 165 182
5 014 024 036 081 1091 114 135 170 200 228 253
6 04— 023 542 a’ 110 141 167 214 254 281 325
8 019 034 053 096 09 15 186 236 307 370 428 482
10 021 040 064 119 119 182 253 308 406 494 575 652
12 027 052 085 163 163 266 354 433 577 707 828 942
4 032 062 102 1898 198 328 440 542 727 895 1052 1201
% 03 071 119 234 234 390 526 651 879 1087 1281 1488
20 045 080 152 305 305 517 703 875 1192 1484 1758 2020
25 054 111 181 390 390 670 919 1150 1578 1975 2351 27.10
30 084 132 229 473 473 820 1132 1422 1962 2465 2043 02
40 081 170 289 629 620 1104 1535 1938 2604 3403 4079 4730
S0 096 204 362 770 770 1362 1902 2411 3367 4267 5120 5060
60 109 235 417 894 894 1592 2230 2833 3970 5043 6072 7066
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C Value Determination (4.4.5)

C-values will vary based on slope, application rate, material, construction details, and percent ground cover

among other variables. Refer to product manufactures specification for product specific C-values.

IType of mulch Mulch rate Land slope C Factor Length limit
tons/acre percent (feet)
[None 0 al 1 -
fStraw or hay, tied 1 15 0.20 200
g0 [ 510 020 0]
jequipment 15 15 0.12 300
15 6-10 0.12 150
2 15 0.06 400
2 6-10 0.08 200
2 1115 0.07 150
2 16-20 0.1 100
2 21-25 0.14 75
2 26-33 017 50
2 34-50 020 35
[Crushed stone, pas <16 0.05 200 |
14101 112 inch 135 16-20 0.05 150
135 21-33 0.05 100
135 34-50 0.05 75
240 <21 0.02 300
240 21.33 0.02 200
240 34.50 0.02 150
[Wood chips 7 <16 0.08 7%
7 16-20 0.08 50
12 <16 0.05 150
12 16-20 0.05 100
12 2133 0.05 75
25 <16 0.02 200
25 16-20 0.02 150
25 21-33 0.02 100
2-5 34-50 0. 0-2 75

»anchor

Product Specifications

Appearance - Liquid

Colour - Milky White, Clear once cured
Bulk Density g/em? 1.06-1.1

pH pH 4-9

Flash Point - Non-flammable

Technical Info:

EcoAnchor —is a hydraulically applied copolymer designed for erosion control and dust suppression. This
premiere product creates a three-dimensional (3D) structure in the upper 1-2 cm of soil to strengthen
the soil and reduces the turbidity of soil run-off by keeping all soil particles in place. EcoAnchor
outperforms traditional methods, including erosion blankets—and it does so at a fraction of the cost.
Unlike mulch applications, EcoAnchor will not sheet off, but instead adheres to the soil.

Application Rates: .

3 Months 284 0.08
[__6 Months 378 0.08
12 Months 473 0.08
18 Months 567 0.002
36 Months 1,041 0.001

Intended Uses:
Erosion Control, Dust Control, Sediment Control, Soil Tackifier, Soil Stabilizer

Dilution Rates:

EcoAnchor is to be diluted with water prior to the application. Add water to the application equipment
prior to adding EcoAnchor concentrate, this will avoid foam from forming in the application equipment.
Rinse application equipment with water following application to clean out pumps and remaining
product.

EcoAnchor Dilution Rate: 8 parts : 1 part (Water:EcoAnchor)

Using the example tables and product specification sheets above, we can conclude that:

¢ Straw Mulch @ 1 ton/acre (2500 kg/ha) for slopes of 6-10% provides a C Factor of 0.20.
¢ Crushed Stone @ 1.35 ton/acre (3350 kg/ha) for slopes <16% provides a C Factor of 0.05.
e ECOanchor @ 378 litres/acre (935 litres/ha) provides a C Factor of 0.08.

The designer is responsible to determine the most cost effective erosion control solution for their client.

P Value Determination (4.4.6)

Refer to product manufacturer’s specifications and Table 5.0 for product specific P-values. As mentioned

previously, Cover factor controls are the preferred method of erosion and sediment control. P-value measures such

as silt fence, straw rolls, and surface roughening should be considered after cover factors have been reviewed and

applied where possible. If multiple P-value measures are used, the total P-value is equal to the product of all the
measures used. (eg. Silt fence P=0.6 paired with sediment pond of P=0.1 results in a total P=0.06).
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FIGURE 7.5 - Sample RUSLEFAC Calculation
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8.0 SAMPLE DRAWING/ESC PLAN
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9.0 STANDARD DETAILS
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LENGTH OF POND - L

N\

WIDTH OF POND - W

/

WATER INLET VIA PLAN
SHEET FLOW AND/OR E—
DIVERSION DITCHES
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SEDIMENT MUST BE REMOVED WHEN IT ACCUMULATES
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1.50 TYPICAL

NORMAL HIGH WATER LEVEL
Avd

YN 0.5m - 1.0m Depth 3H: 1V AN
TYPICAL TYPICAL
NN N0
SECTION
NOTES:

L x W x D MUST BE EQUAL TO VOLUME REQUIRED TO MEET SELECTED P-VALUE.
BOTTOM OF THE POND MUST BE FLAT.

0 1 2
L 1 1
| |_| Meters
REVISIONS
EROSION CONTROL DATE S
2020/08/01 No. DESCRIPTION DATE BY *334 Sheet No.
TYPICAL SEDIMENT SCALE St
CONTAINMENT SYSTEM 150 | 02 |ISSUED FOR 99% REVIEW 20.04.01 MA =
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r CROSS CHECK STRUCTURES MUST BE COMPOSED OF:
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DITCHES
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| AB H: FLOW \\\//\\
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AR \
A A AT A AP
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SECTION CROSS SECTION
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m\m\ W”
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FLOW
e B o B
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W
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DITCH GRADE £S)
DITC

55 MAX (STORAGE -

2% MZII\/lB/S"/e AX (DIVERSION CHAN )

SPACING (d)

SECTION
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L 1 1
| |_| |—| Meters
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ALL SLOPES 2H:1V OR FLATTER

IS ‘ FLOW
PN NIINYONIONIONIONIONIONION 0:5m MIN. N

AN\ \\/>(<}\ DRANNANNA
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NOTES:

1. THE CHANNEL BEHIND THE DIKE SHALL HAVE POSITIVE GRADE TO A STABILIZED OUTLET
2. DITCH LINE OF DIVERSION CHANNEL MUST BE MINIMUM OF 2% AND A MAXIMUM OF 5% GRADE.

1 2

! |
 — F————— Meters

REVISIONS
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2020/04/01 No. DESCRIPTION DATE BY QJK Sheet No.

DIVERSION CHANNEL SCALE
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SOIL COMPACTED TO ALL SLOPES 2H:1V OR FLATTER

97% STD. PROCTOR

D {
O 0.5m MIN
2 Sa ' ' FLOW
% 2o S PSS W REMAX g

DRI I I SN

APPROPRIATE EROSION CONTROL COVER TO
WITHSTAND RUNOFF VELOCITY AND SHEAR STRESS

TYPICAL DIVERSION BERM

NOTES:

1. THE BERM SHALL BE STABILIZED IMMEDIATELY WITH APPROPRIATE EROSION CONTROL.

1 2
! |
 — F——"—JMeters

EROSION CONTROL DATE REVISIONS

2020/04/01 No. DESCRIPTION DATE BY JK

DIVERSION BERM SCALE Shtad

1:50 | 02 [ISSUED FOR 99% REVIEW 20.04.01 MA .
i 01 | ISSUED FOR 66% REVIEW 20.03.27 MA Dmagine that!

Sheet No.




\
J

A

FLOW DIRECTION

—

0.1 ha OF CATCHMENT

AREA IS THE MAXIMUM

THAT CAN BE SERVED

BY 30m OF SILT FENCE

T

2m END-RUN
J-HOOK
(TYPICAL)

30m MAX

30m MAX

PLAN

30m MAX.

INSTALL SILT FENCE ALONG !
CONTOUR OF HILLSIDE

SILT FENCE UPSTREAM
OF POST

SPACED 2m APART

L
d

J-HOOK

STEEL T-POST (2kg/m) OR
WOOD POST (100mm DIA.)

” Z %

[ =

/ €T

MAXIMUM SEDIMENT LEVEL TO BE NO MORE § E

2H - 1V MAX THAN 50% OF THE SILT FENCE[HEIGHT 33

' 200mm

£

€

8

TRENCH TO BE BACKFILLED ©

AND COMPACTED ~ 200mm
2000mm MIN.
FROM EDGE OF SLOPE
0 1 2
L 1 1
I |—| Meters
REVISIONS
EROSION CONTROL DATE S
No. DESCRIPTION DATE BY Y
2020/04/01 QJK Sheet No.
SILT FENCE S?_:(L)E [ 02 [ISSUED FOR 99% REVIEW 20.04.01 VA g
; 01 |ISSUED FOR 66% REVIEW 20.03.07 VA Imagine tbee




STEP 1:

ON TO THE POST

POST WITH A 0.4m OVERLAP

SECURELY JOIN SILT FENCE AND
JOIN SILT FENCE FABRIC / WRAP COMPLETELY AROUND

——6—6—6—;

PREVIOUS SECTION OF SILT FENCE

JOIN THESE TWO POINTS TOGETHER

STEP3:

DRIVE ENTIRE ASSEMBLY INTO THE GROUND

STEP2:

ONCE SILT FENCE IS

NEW SECTION OF SILT FENCE

SECURED TO EACH POST,

JOIN POSTS AND WRAP

AROUND EACH OTHER, AT
LEAST 4 TURN
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NOTES:
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APPENDIX A:

Stratford Area Watershed Improvement Group Water Sampling Procedure
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Water Sampling Procedure

1. Establish baseline TSS levels (Summer 2022)

1.1.  SAWIG staff will incorporate sampling of known areas of sedimentation into the standard water
quality monitoring procedure already in place between May and September.

1.1.1. Biweekly SAWIG staff will use a YSI and flow probe to collect the following data: temperature,
dissolved oxygen, total dissolved solids, pH, conductivity, flow (if appropriate).

1.1.2. Biweekly SAWIG staff will collect a water sample using a 1000mL Nalgene sample bottle and will
send the sample to the PEI Analytical Lab to be tested for total nitrogen, total phosphorus, and total
suspended solids (TSS).

1.2.  If after summer 2022 the areas of active development begin to impact other waterbodies SAWIG may
seek additional funding to establish baseline data for those locations.

2. Monitor heavy rain events

2.1, AWIG staff monitors forecast a few days in advance to ensure staff are aware of upcoming heavy rain
events.
2.1.1. SAWIG staff ensures Town has sent out notice to builders.
2.1.2. When possible, SAWIG staff monitors any known locations that have a risk of runoff. If SAWIG
staff is aware of sites without visible controls in place, SAWIG staff will notify Town staff
2.2. During a heavy rain event occurring during working hours, SAWIG staff visits sites to assess
whether runoff is occurring .
2.2.1. If runoff is occurring:
2.2.1.1. SAWIG staff will take a sample with a 1000mL Nalgene sample bottle at point sources of
effluent (where runoff is visibly leaving a site) and/or point sources of influent (where runoff is
visibly entering a waterway) and sends the samples to the PEI Analytical Lab to be tested
for TSS (samples may also be analysed for total nitrogen and total phosphorus).
2.2.1.2. SAWIG staff calls the Provincial Department of Communities Land and Environment to
report deleterious substances entering a waterway.
2.2.1.8. SAWIG staff takes photos of runoff to provide documentation.
2.3. After a heavy rain event and the water bodies are turbid SAWIG staff will take a sample with a
1000mL Nalgene sample bottle and send the samples to the PEI Analytical Lab to be tested for TSS
(samples may also be analysed for total nitrogen and total phosphorus).

3. Report effects of runoff events
3.1.  SAWIG staff receives laboratory results of runoff samples and monitors for high levels of TSS and
records data.
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3.1.1. When TSS levels are above CCME recommended guidelines (see below). SAWIG staff notifies the
Town of Stratford and the Provincial Department of Communities Land and Environment and
provides information about the source of the TSS.

3.1.2. SAWIG staff follows up with staff from both the Town and the Province to ensure steps are taken
to prevent further runoff.

CCME Guidelines

Clear flow: Maximum increase of 25 mg/L from background levels for any short-term exposure (e.g., 24-h period).
Maximum average increase of 5 mg/L from background levels for longer term exposures (e.g., inputs lasting
between 24 h and 30 d).

High flow: Maximum increase of 25 mg/L from background levels at any time when background levels are
between 25 and 250 mg/L. Should not increase more than 10% of background levels when background is = 250
mg/L.
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