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Photo 1:  View of Rennies River From Rear of Pringle Place Property 
 
 

 
Photo 2:  Same View as Photo 1 During Hurricane Igor 
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Photo 3:  View across Rennies River Taken From Walking Trail 
 
 

 
Photo 4:  Same View as Photo 3 During Hurricane Igor  
Note:  Normal route of river is behind the treeline. 
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Photo 5:  Trail Looking West 
Note the location of the guy wires. 
 

 
Photo 6:  Same View as Photo 5 During Hurricane Igor  
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Photo 7:  Rear of Property on Pringle Place 
Note the location of the fence. 
 
 

 
Photo 8:  Same View as Photo 7 During Hurricane Igor 
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Comparison of Pre- and Post-Weir 
Construction Floodplain Maps 
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ENVIRONMENTAL PREVIEW REPORT GUIDELINES 
 
 The following guidelines are intended to assist the proponent, the City of St. 
John’s, with the preparation of the Environmental Preview Report (EPR) for the proposed 
Long Pond Weir.  The EPR is a report that presents the results of an investigation based 
on readily available information that supplements the information already provided by 
the proponent upon registration of the undertaking. The purpose of the information in the 
EPR is to assist the Minister of Environment and Conservation in making a determination 
as to whether an Environmental Impact Statement (EIS) will be required for the proposed 
undertaking.  The EPR is expected to be as concise as possible while presenting the 
comprehensive information necessary to make an informed decision. 
 
 The EPR should include and update the information provided in the original 
registration and focus on the information gaps identified during the government and 
public review of the registration.  The EPR should address the information gaps in 
sufficient detail to enable the Minister of Environment and Conservation to make an 
informed decision as to the potential for significant environmental effects from the 
undertaking. 
 
 The contents of the EPR should be organized according to the following format: 
 
 
1. NAME OF UNDERTAKING: 

 
The undertaking should be assigned a name that clearly identifies the proposed 
project. The undertaking has been assigned the name, “Long Pond Weir.” In every 
respect, the proposed weir at Long Pond will act and behave as a dam. The 
proposed structure meets the Canadian Dam Association (CDA) definition of a 
dam. If the structure fails, there will be an uncontrolled release of the water being 
impounded, as per the failure of a dam.  

 
 
2. PROPONENT: 
 
 Name the proponent and the corporate body, if any, and state the mailing address 
and the E-mail address. 
  

Name the chief executive officer if a corporate body, telephone number and E-
mail address. 
   
 Name the principal contact person for purposes of environmental assessment and 
state the official title, mailing address, telephone number and E-mail address. 
 

 
 

3. THE UNDERTAKING: 
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State the purpose/rationale/need for the Long Pond Weir Project (the Project) 
from the perspective of the City of St. John’s.  

 
If the proposal is in response to an established need, this should be clearly stated. 

Identify needs that are immediate as well as potential future needs. Identify any broader 
private or public sector policies, plans or programs to which the objectives of the Project 
contribute, i.e. the Rennies River Catchment Stormwater Management Plan, the City’s 
Subdivision Design Manual, the City’s Stormwater Detention Policy and the provincial 
Climate Change Action Plan 2011.  

 
If the project has changed from the original project description, as presented in the 

Environmental Assessment (EA) registration document dated February 6, 2015, clearly 
identify the proposed change(s) and state the rationale for the change(s). 
 
 
4. DESCRIPTION OF THE UNDERTAKING: 

 
 Provide complete information concerning the preferred choice of location, design, 
construction and maintenance standards.  
 

 The type of material used in the construction of the dam can have a significant 
impact on the design of the structure. Justification for the type of dam material must be 
provided, considering the expected useful life of the structure and design requirements. 
  
 Classify the proposed structure as per the Canadian Dam Association (CDA) Dam 
Safety Guidelines (2013). This classification will have bearing on the annual exceedance 
probability (AEP) design flood and other dam safety measures that may be required. 
Supporting information is required to justify the dam classification.  
 
 Undertake a sensitivity analysis of the flow of the Rennie’s River catchment using 
the 100 yr Climate Change AEP flow plus 30 per cent, which is the province’s standard 
sensitivity range for flood risk studies. Find the flow which ensures that a minimum 
elevation difference of 1.45 m is always maintained between the water level in Long 
Pond and the entrance to the Health Science Centre (HSC) Utility Tunnel located at 
Clinch Crescent East (57.15 m elevation).  This will be the limiting flow. The elevation 
gradient of 1.45m is the difference between the elevation at the entrance to the HSC 
Utility Tunnel and the projected peak water level in Long Pond during the 1:100 AEP 
flow. 
 
 Design the dam to ensure that water levels in Long Pond do not exceed those 
associated with the limiting flow. Any flows that would reduce the elevation gradient of 
1.45 m, from the water level in Long Pond to the entrance of the HSC Utility Tunnel, 
must pass through the dam without dam failure. 
 Design the dam to ensure that no structure impedes the flow of water through 
and/or above the spillway, e.g. a pedestrian walkway.  
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 Install an automated real-time water level monitoring system in Long Pond, under 
the federal-provincial Hydrometric Agreement, and describe an Alert Plan that will be 
implemented by the City to inform property owners including the Health Sciences 
Centre, Memorial University of Newfoundland, the Elaine Dobbin Centre, the Pippy Park 
Commission and private property owners of increasing water levels in Long Pond.  The 
Water Resources Management Division of the Department of Environment and 
Conservation can provide details on establishing the water level monitoring station under 
the Hydrometric Agreement. 
 
 If the design of the dam cannot meet the flood annual exceedance probability 
recommendations of the CDA Dam Safety Guidelines (2013) based on the identified dam 
classification, acknowledge this fact and implement a more extensive dam safety risk 
management approach as outlined in Section 6. 
 
 Given that the proposed project will be sensitive to climate and weather, 
particularly extreme precipitation events and ice damage, mitigative measures should be 
factored into the design to ensure that the risk of infrastructure and environmental 
damage and other accidents is minimized. Climate data, historical data, local area 
knowledge and increasing ranges of weather events should be taken into account in 
determining the adequacy of the structural design. 

 
 

 4.1 Geographical Location/Physical Components/Existing Environment 
 
       Provide an accurate physical description of the dam, including the location, 
composition, width, length, height and slopes associated with the structure. Provide 
illustrations and/or drawings of the proposed structure clearly indicating the above-
noted dimensions. 
 
  Provide hydro technical and geotechnical analysis for the dam as appropriate 
including freeboard analysis, stage-discharge analysis, slope stability analysis and 
spillway erosion analysis etc., for the dam as per the CDA Dam Safety Guidelines 
(2013).  
 
 Ensure that the spillway capacity of the structure is adequate to the design 
flood AEP and/or water limitation in Long Pond.  
 
  Submit an elevation profile of the land surrounding Long Pond, extending 
southwest to the Clinch Crescent West Bridge, both pre and post dam construction.  
 

Using sensitivity analysis and various AEP flows, including the 1:5, 1:20, 
1:50, 1:100 AEP and 1:100yr Climate Change AEP flow plus 30 per cent, clearly 
identify adjacent land uses, structures, wetlands, public and private property that may 
be impacted by increased water levels during precipitation events, both pre and post 
dam construction. 

 
 Provide information regarding ownership and/or zoning of the land upon 
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which the Project is to be located and any restrictions imposed by that ownership or 
zoning, i.e. the Pippy Park Commission. 
 
 

 4.2 Construction: 
  

 State the total project construction period (if staged, list each stage and its 
approximate duration) and proposed date of first physical construction-related 
activity.    

  
 Provide details, materials, methods, schedule, and location of all planned 
construction activities.  
 
 Provide details on site construction methods including the operation of a 
cofferdam and the management of flow during construction. 
 
 Identify the construction design flow that will be implemented to manage the 
risk of construction site inundation during the work period. 

 
 Describe the potential sources of pollutants during the construction period(s) 
including soil erosion, sedimentation and siltation. All available construction 
materials should be considered including pre-cast concrete, corrosive resistant steel, 
and those materials best suited to the conditions and intended use of the structure. 
Selection of the preferred construction material should include a consideration of the 
full life-cycle of the material (ease of use, design factors associated with the 
construction material and maintenance requirements). Environmental implications 
(i.e. storm and ice damage) should also be considered. 
 
 Describe measures that will be undertaken to ensure that activities associated 
with the construction of the Long Pond dam are conducted in compliance with the 
Occupational Health and Safety Act, O.C. 2012-005 and its Regulations. This 
includes the responsibility for ensuring that contractors hired to perform work also 
comply with this legislation, as per OHS Act s.10. 

 
      Identify potential causes of resource conflicts during the construction phase(s) 

including temporary disruption of vehicular and pedestrian traffic and disruption of 
fish habitat.  

 
4.3 Operation and Maintenance: 

 
All aspects of the operation of the proposed Long Pond dam shall be 

presented in detail.  
 
Predict the duration of water retention in Long Pond after the dam is 

constructed for the following return period flows: 1:5, 1:20, 1:50, 1:100 AEP and 
1:100yr Climate change AEP flow plus 30 per cent. 
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Describe the potential effects the increased water levels will have on property 
adjacent to Long Pond, including the HSC, the Elaine Dobbin Centre, Memorial 
University of Newfoundland, the East Coast/Pippy Park Walking Trail and associated 
structures, as well as wetlands around the perimeter of Long Pond. 

 
Describe how the dam will be operated to ensure that a minimum 1.45 m 

elevation gradient is maintained between the maximum water level in Long Pond (as 
per the 1:100yr Climate change AEP flow plus 30 per cent) and the entrance to the 
HSC Utility Tunnel at Clinch Crescent East. 

 
 

5. ALTERNATIVES  
 

 The EPR must identify and describe alternative means for carrying out the Project 
that are technically and economically feasible, to meet the stated purpose and rationale. 
The following steps for addressing alternatives are recommended: 

 Identify alternative means, designs and locations to carry out the Project, and 
provide reasons for the rejection of alternatives; 

 Describe the advantages and disadvantages of constructing the dam using earthen 
materials versus using concrete and demonstrate the rationale for  the selected material of 
construction;  

 Explain why the installation of a dam at the outlet of Long Pond was selected as 
the first priority amongst a number of flood protection improvements that were 
recommended as part of a related study, the Rennies River Catchment Stormwater 
Management Plan; 

 Explain why earth berms and concrete walls, recommended in the above-noted 
study, are not being constructed in the vicinity of Clinch Crescent East to Clinch Crescent 
West prior to the installation of the dam to manage potential backwater effects;  

 Explain why a fixed flow control structure is preferred, as opposed to a structure 
with operable parts that may be used to manage the release of water out of Long Pond. 

 
 
 
 

6. POTENTIAL ENVIRONMENTAL EFFECTS and MITIGATION: 
 
 Provide detailed information regarding the potential effects of the proposed 
Project on the environment and details of proposed mitigations. 
 
 The following dam risk management measures should be included in the EPR: 

 Dam break analysis and flood inundation mapping downstream of the dam; 
 An Emergency Preparedness and Response Plan (EPRP), including plans for 

public notification of residents downstream of the dam;  
 A dam Operation, Maintenance and Surveillance Manual (OMS Manual); 
 An inspection program including inspection form, frequency and procedures for 
 corrective action; 
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 A Dam Safety Review (DSR) schedule; 
 A testing schedule for the EPRP; 
 A self-assessment tool for the City to assess its state of readiness in the event of 
 dam failure; 
 Complete Hazard Identification and Risk Assessment (HIRA) covering dam 
 safety emergencies.  

Criteria for completion of the above-noted measures are described in the CDA Dam 
Safety Guidelines (2013) and Associated Bulletins.   

 Provide a contingency plan for flow control equipment and/or structure failure 
during the construction phase(s). 

 Using sensitivity analysis for various AEP flows, including the 1:5, 1:20, 1:50, 
1:100 yr and 1:100yr Climate Change AEP flow plus 30 per cent, identify mitigative 
measures that will be implemented prior to dam construction to protect adjacent land 
uses, structures, wetlands, public and private property that may be impacted by increased 
water levels during precipitation events after the dam is installed. 

Describe measures that will be undertaken to ensure that a zero net run-off policy 
will be maintained for all future development in the Rennie’s River watershed. 
 
 Describe methods that will be used to prevent discharges from project work 
involving concrete, cement, mortars and other lime-containing construction materials 
from entering the aquatic environment.  
 
 Provide information on erosion prevention and drainage control measures, such as 
filter fabrics, sediment traps and/or settling ponds that will be installed prior to any land 
disturbance, to minimize the effects of dam construction and operation on fish and 
migratory birds and their habitat. Describe regular monitoring and repair activities that 
will be undertaken to ensure the continued effectiveness of such control devices. 
  
 The Department of Fisheries and Oceans Canada (DFO) has conducted an 
independent assessment of the Project. The EPR shall describe measures that will be 
undertaken to uphold the conditions, requirements and recommendations given by DFO 
to protect fish habitat and facilitate fish passage during construction and operation of the 
weir. 
 
 Explain methods that will be used to avoid or minimize the impacts of the Project 
on wetlands.  
 
 Provide information on best practices that will be undertaken with regard to 
fuelling and servicing equipment, using biodegradable fluids, fuel spills and 
environmental emergency plans to protect fish, migratory birds and their habitats.  
  
 Define plans to ensure that a quick and effective response to a spill event is 
possible, and that spill response equipment is readily available on-site.  Response 
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equipment, such as absorbents and open-ended barrels for collection of clean-up debris, 
should be stored in an accessible location on-site.  Personnel working on the project 
should be knowledgeable about response procedures. Develop, test and implement an 
environmental emergency contingency plan which includes information regarding the 
location of on-site spill response equipment and a trained contractor, in the event of a 
spill.  
 
 Describe strategies and best available control technologies that will be used to 
minimize the project’s impact on climate change with respect to greenhouse gas 
emissions, i.e. indicate plans to operate all heavy equipment used during construction in a 
manner that will maximize fuel efficiency, thereby reducing greenhouse gas emissions 
that could contribute to climate change issues. 
 

  Identify methods that will be used to minimize interference with vehicular and 
pedestrian traffic during construction and maintenance of the dam; 
 
  Indicate measures that will be undertaken to resolve potential land use conflicts 
with the Pippy Park Commission during construction and operation and the dam.   
 
 
7. PROJECT- RELATED DOCUMENTS: 
 

Provide a bibliography of all project-related documents already generated by or 
for the proponent (i.e. the Rennies River Catchment Stormwater Management Plan, the 
Regional Stormwater Detention Feasibility Study, Ken Brook and Leary’s Brook 
Floodplain Delineation Study, Report on Proposed Weir Structure–Long Pond St. John’s 
NL, and the Report on Fish Passage at the Proposed Long Pond Weir). Provide access to 
information contained in previous studies specific to this project, i.e. web links.  

 
8. APPROVAL OF THE UNDERTAKING: 
 
 List the main permits, licences, approvals, and other forms of authorization 
required for the undertaking, together with the names of the authorities responsible for 
issuing them (e.g., federal government departments, provincial government departments, 
municipal councils, etc.).  

 
 Water Resources Management Division advises that the proponent must apply for 
and obtain a permit under the Water Resources Act, 2002, specifically Section 48 
http://assembly.nl.ca/Legislation/sr/statutes/w04-01.htm for any work in any body of 
water (including wetland) prior to the start of construction. It should be pointed out that 
more than one permit may be required in relation to this Project within Long Pond and its 
watershed area. 
 
 The Department of Fisheries and Oceans Canada (DFO) has assessed this project 
and has given approval subject to conditions. The conditions outlined by DFO for this 
project must be adhered to by the City of St. John’s. 
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9. PUBLIC INFORMATION MEETING: 
 
 An Open House Public Information Session is required to be held in a centralized 
location within the City of St. John’s to present the information gathered to fulfill the 
requirements of Section 5 of these guidelines. You are required to notify the Minister and 
the public of the scheduled meeting not fewer than 7 days before that meeting. Public 
concerns should be addressed in a separate section of the EPR. Protocol for these public 
sessions will comply with Section 10 of the Environmental Assessment Regulations, 
2003. Public notification specifications are outlined in Appendix A. 

 
A minimum of 8 paper copies of the EPR and an electronic version for posting to 

the Environmental Assessment website should be forwarded, together with a covering 
letter, to: 
   
 Minister 
 Environment and Conservation 
 P.O. Box 8700 
 St. John’s NL  A1B 4J6 
 Attention: Director of Environmental Assessment 
 
 
 
 
 

 
 

APPENDIX A 
 

Public Notices 
 
 
 Under the provisions of the Environmental Assessment Regulations 2003, Section 10, 
and where the approved Guidelines require public information session(s), the following 
specified public notification requirements must be met by the proponent prior to each 
meeting. 
 
 Minimum information content of public advertisement - (Proponent to substitute 
appropriate information for italicized items): 
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 Minimum newspaper ad size:  2 column widths; Minimum posted ad size:  7" x 5" 
 
 Minimum newspaper ad coverage:  Weekend preceding meeting and 3 consecutive 
days prior to meeting date; to be run in newspaper locally distributed within meeting area or 
newspaper with closest local distribution area. 
 
 Minimum posted ad coverage:  Local Town or City Hall or Office, and local Post 
Office, within town or city where meeting is held, to be posted continually for 1 full week 
prior to meeting date.  

PUBLIC NOTICE 
 

Public Information Session on the Proposed 
 

Name of undertaking 
Location of undertaking 

 
shall be held at 
Date and Time 

Location 
 

This session shall be conducted by the Proponent, 
Proponent name and contact phone number, 

as part of the environmental assessment for this Project. 
The purpose of this session is to describe all aspects of the proposed Project, 

to describe the activities associated with it, and to provide an opportunity for all interested 
persons to request information or state their concerns. 

 
ALL ARE WELCOME 
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Location Drawing
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Preliminary Drawings and Control Gates 
Product Literature 
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S Series Slide Gates

W Series Weir Gates

C Series Open Channel Gates

AWWA C561: 2012 update

C SERIES OPEN CHANNEL GATES

These channel Gates will provide the best performance in 
wastewater applications, irrigation or any other duty to control 
flow in an open channel.  Strictly compliant to the new AWWA 
C561-14 standard, the strength of the design combined with 
the innovative sealing system on the sides and bottom will 
provide unsurpassed leakage performance. 

CUSTOM FABRICATION: Our channel gates are designed 
and fabricated to satisfy the specific dimensions and 
characteristics required by each application.

QUALITY MATERIALS: All gates are made with high 
quality materials, such as 304/304L or 316/316L grade 
stainless steel and virgin UHMWPE, ensuring the best 
corrosion resistance for a long life in the toughest 
environments with virtually no maintenance required.

DESIGN PRESSURE: All our weir gates are designed for 
water pressure equal to slide height with respect to all safety 
factors stated in AWWA C561-14

LONG LASTING PERFORMANCE: Guaranteed 
maximum leakage rate: 0.04 gpm/ft of sealing perimeter (only 
40% of the maximum allowed by AWWA C561-14.  The gates 
will also remain easily operable even after very long periods of 
inactivity.

EASE OF INSTALLATION: For new structures, gates with ES frames are generally installed in 
pre-cast wall recesses (Box-outs).  For existing structures, FS type frames are used to mount on the 
channel surface.  Self-adjusting seals do not require any field adjustment.

THE HIGHEST STANDARD: Since June 2012, weir gates and channel gates are covered by the 
new C561-14 standard.  The C513-05 AWWA standard has therefore been pulled out by ANSI.

OUR PRODUCTS

Page 1 of 2Aquanox

01/03/2016http://www.iseaquanox.com/en/eries-c.aspx



EXTENDED WARRANTY: Series C Channel Gates come with ISE Metal’s exclusive 5 year 
warranty against defects of design or manufacturing, ensuring peace of mind to the owners of our 
quality products.

* Gates designed specifically for requirements.  Contact us for pricing & 
drawings : info@ISEaquanox.com

ISE Métal Inc. © 2013. All rights reserved. Web Design by 
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Figure 1 Frequency Analysis ‐Gauged Flows 1974‐2011 

 



 

Figure 2 Calculated Velocities vs Non Exceedance Frequency‐ October and November 



 

Figure 3 Calculated Velocities vs Non Exceedance Frequency‐ High Flow Season 

 



 

Figure 4 Calculated Velocities vs Non Exceedance Frequency‐ Low Flow Season 
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Figure 5 Calculated Velocities vs Non Exceedance Frequency‐ All Year Round 
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Projection of Precipitation Intensity-Duration-Frequency Data  
for the Mid-21st Century in St. John’s, NL 
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1.0 Introduction 

As awareness of climate change continues to increase, a growing number of stakeholders 
have become interested in accessing climate projections at scales suitable for adaptation 
planning.  Unfortunately, the desired information is rarely available in a usable form, and 
considerable work is often necessary before projections can be put in action.  The core 
tool used in climate change research is the general circulation model (GCM).  Given 
limited inputs such as variations in solar output or atmospheric composition, a GCM will 
provide a long-term simulation of the state of the atmosphere, ocean, land surface, and 
snow/ice across the entire planet.  By using long simulations (typically longer than 100 
years), and allowing different atmospheric compositions to be used, GCMs can be used 
as a virtual laboratory in order to test various climate-related hypotheses; the best known 
of these is the hypothesis that consumption of fossil fuels can influence global climate.  
This is a very different modeling approach than that used in short-term weather forecasts; 
here, the emphasis is not on predicting the evolution of specific storms, but instead on 
examining the long-term impact of multiple weather systems.  At present, GCMs provide 
the best available means of assessing large-scale impacts of climate change, such as 
global mean temperatures or Arctic sea ice extent.  

The direct application of GCMs in regional- or local-scale analyses is limited by the low 
spatial (100-1000km) and temporal (usually 24 hours) resolution of the GCM output.  At 
these scales a location like Newfoundland appears as only a handful of data points, in 
which it is impossible to distinguish between the distinct climates of St. John’s, St. 
Anthony, Corner Brook, or Gander.  The limited resolution is necessary because of the 
physical complexity and global scope required in a reliable GCM; in order to complete 
the computations in a reasonable amount of time, resolution must remain low.  However, 
there exist strong relationships between the large-scale phenomena GCMs simulate well 
and the small-scale phenomena of concern on regional scales.  The process of extracting 
small-scale information from low-resolution data (whether GCM output or observations) 
is referred to as climate downscaling.  Commonly used to assess climate on scales 
necessary for practical applications, downscaling can be performed with either statistical 
methods (statistical downscaling) or the use of regional climate models (RCMs) run with 
a) a limited domain and b) much higher resolution (~10-50 km).  Referred to as 
dynamical downscaling, the RCM approach uses GCM output to provide boundary 
forcing for the RCM, making the RCM output a physically-constrained, high resolution 
extension of the original low-resolution GCM data.  

 

2.0 Climate Projection Data 

The IDF projections for the mid-21st century presented here were derived from RCM 
simulations prepared for the North American Regional Climate Change Assessment 
Project (NARCCAP; Mearns et al. 2012).   NARCCAP used multiple RCM/GCM 
combinations to generate a multi-model ensemble of projections; each combination 
consists of a paired 20th century (1968-2000) simulation and 21st century (2038-2070) 



projection.  Currently, seven paired ensemble members suitable for analysis in 
Newfoundland are available; all have been used in the current study.  NARCCAP data is 
saved at 50km spatial resolution and 3 hour time intervals.   

 

3.0 Methodology 

3.1 Areal Reduction Factor Approach 

Although raw RCM output offers an improvement over raw GCM output, additional 
analysis is still necessary before the projections can be put into practice.  Precipitation 
statistics calculated from climate model output, whether RCMs or GCMs, do not 
typically match station observations well.  One of the primary reasons for this is that the 
models calculate precipitation averaged for areas (grid cells; in this case, 50km x 50km), 
while stations measure precipitation falling over a single point (Emori et al. 2005).  
Extreme precipitation events typically affect an area much smaller than an RCM grid 
cell; in a model, the precipitation produced by these small, intense events will be 
distributed evenly across the grid cell, reducing their maximum intensity.  Consequently, 
extreme events simulated by models are considerably lower than those observed at 
stations.  A variety of methods have been proposed for translating between station data 
and model output; the current study uses the areal reduction factor (ARF) method 
proposed by Allen & DeGaetano (2005).  In this approach, an ARF is calculated as: 

  (1) 

where xc(T,d) is the precipitation amount for the return period T and duration d, in the 
20th century (subscript c).  Superscript s indicates values observed at a station, and g 
indicates values output for the model grid cell (here, the grid cell closest to the station).  
In the current implementation, ARFs were calculated for each requested return period (2, 
5, 10, 20, 25, 50 and 100 year return periods) at event durations of 6, 12, and 24 hours.  
As multiples of the base 3 hourly data output by the NARCCAP RCMs, these are the 
event durations that can be estimated without additional extrapolation from the model 
output.   Assuming ARFs remain constant under a changing climate, future (subscript f) 
station values can then be estimated as: 

   (2) 

Following the methodology used to update the observational IDF curve, NARCCAP 
return period events were estimated for 6, 12, and 24-hour duration by fitting a three 
parameter lognormal distribution to an annual precipitation maxima timeseries at the 
model grid cell closest to the St. John’s airport.  Distributions were fit to both 20th 
century NARCCAP simulations and 21st century projections; the former were compared 
to a distribution fit to observed station values in order to calculate ARFs.  These ARFs 
were then applied to the 21st century distributions to estimate future return period events.  



 

3.2 Extrapolation of Short Duration Return Periods 

Additional analysis was required to estimate values for durations shorter than three hours.  
Following the official IDF curves produced by Environment Canada, this was done by 
assuming a linear fit between the log of event intensity and log of event duration for a 
given return period (a log/log linear fit), and extrapolating to short durations.  In order to 
improve the fit, additional data points were first derived by applying the ARF method 
described above to 3, 9, 15, 18, and 21 hour event durations. This provided a total of 
eight intensity vs. duration data points for each desired return period.  The log/log linear 
relationship was then fit to these eight values, and intensities for the desired short 
duration events (5 minutes, 10 minutes, 15 minutes, 30 minutes, 1 hour, and 2 hours) 
were extrapolated.  It is important to note that uncertainty in extrapolated intensities 
increases sharply as the duration decreases, and results for durations shorter than an hour 
must be interpreted with caution. 

 

3.3. Monte Carlo Approach & Confidence Bounds 

Extreme precipitation calculations are typically sensitive to outliers in a data set; that is, 
one or two events can dramatically shift return period estimates.  Ideally, return period 
estimates would be based on extremely long precipitation time series; unfortunately, 
these are rarely available either in observations or RCM output.  In the absence of these 
long time series, it is helpful to assess the robustness of the results by performing 
repeated calculations using a sub-sample of the full data set (referred to as a ‘Monte 
Carlo’ approach).  By providing a range of results, this approach can be used to estimate 
confidence bounds on the results.  A Monte Carlo approach has been used in the current 
study.  Random samples of twenty-five yearly precipitation maxima (of the available 
thirty-three years) were taken from the RCM 20th and 21st century simulations.  The 
procedures described above were then applied to obtain return period intensities for all 
requested durations (5 minutes, 10 minutes, 15 minutes, 30 minutes, 1 hour, 2 hours, 6 
hours, 12 hours, and 24 hours).  This sub-sampling approach was repeated 100,000 times 
for each of the seven NARCCAP model combinations, for a total of 700,000 estimates of 
each requested IDF data point.  The mean, 5th percentile, and 95th percentile of the 
resulting 700,000 estimates is reported in the following table as the mean, minimum, and 
maximum projection respectively. 

 

4.0 Results 

Results of are provided in the following tables, respectively giving the mean (Table 1), 
95th percentile (Table 2), and 5th percentile (Table 3) of the 700,000 Monte Carlo tests.  
Requested intensities are given in millimeters of precipitation for requested return periods 
and event durations. 



Table 1: Mean of the Monte Carlo estimates of future (2038-2070) return period events 
for various durations. 

Return 
Period 5 mins 10 mins 15 

mins 30 mins 1 hour 2 hour 6 hour 12 
hour 

24 
hour 

2 year 9.7 12.5 14.4 18.5 23.8 30.5 48.5 59.9 71.4 

5 year 11.9 15.5 18.1 23.5 30.7 40.0 64.5 82.1 98.3 

10 year 13.4 17.5 20.5 26.9 35.3 46.3 75.1 96.9 116.3 

20 year 14.9 19.5 22.9 30.1 39.7 52.3 85.2 111.1 133.5 

25 year 15.3 20.2 23.7 31.2 41.1 54.2 88.4 115.6 139.0 

50 year 16.8 22.1 26.0 34.3 45.4 60.1 98.3 129.5 155.9 

100 year 18.2 24.1 28.3 37.5 49.7 65.9 108.1 143.4 172.7 

 

Table 2:  The 95th percentile of the Monte Carlo estimates of future (2038-2070) return 
period events for various durations. 

 Duration 

Return 
Period 5 mins 10 mins 15 

mins 30 mins 1 hour 2 hour 6 hour 12 
hour 

24 
hour 

2 year 12.0 14.7 16.7 20.8 26.4 34.1 54.4 70.3 82.3 

5 year 15.0 19.2 22.1 28.5 36.7 47.4 74.2 97.5 114.5 

10 year 17.8 22.7 26.3 33.8 43.6 56.5 87.5 115.7 136.3 

20 year 20.6 26.3 30.4 39.1 50.4 65.2 100.4 133.2 157.1 

25 year 21.5 27.4 31.7 40.7 52.5 67.9 104.5 138.8 163.8 

50 year 24.3 31.0 35.8 45.9 59.2 76.5 117.0 156.0 185.2 

100 year 27.1 34.5 39.9 51.1 65.7 85.0 129.5 173.1 207.0 

 



Table 3:  The 5th percentile of the Monte Carlo estimates of future (2038-2070) return 
period events for various durations. 

 Duration 

Return 
Period 5 mins 10 mins 15 

mins 30 mins 1 hour 2 hour 6 hour 12 
hour 

24 
hour 

2 year 7.3 9.7 11.5 15.3 20.3 27.0 44.2 53.2 59.4 

5 year 9.1 12.2 14.5 19.4 26.0 34.6 57.3 70.9 81.8 

10 year 9.5 13.0 15.7 21.4 29.1 39.1 65.5 81.2 95.2 

20 year 10.0 13.8 16.7 23.0 31.7 43.3 73.3 90.5 107.3 

25 year 10.1 14.1 17.1 23.6 32.7 44.7 75.7 93.5 111.1 

50 year 10.6 14.8 18.1 25.2 35.2 48.7 83.2 102.5 122.7 

100 year 11.1 15.7 19.2 26.9 37.9 52.9 90.7 111.2 134.1 

 



 

 

 

References 
 

Allen, R., and A. DeGaetano, 2005: Areal Reduction Factors for Two Eastern United 
States Regions with High Rain-Gauge Density. Journal of Hydrologic Engineering, 10, 
327-335, doi:10.1061/(ASCE)1084-0699(2005)10:4(327). 

Emori, S., A. Hasegawa, T. Suzuki, and K. Dairaku, 2005: Validation, parameterization 
dependence, and future projection of daily precipitation simulated with a high-resolution 
atmospheric GCM. Geophys Res Lett, 32, L06708, 10.1029/2004gl022306. 

Mearns, L. O., and Coauthors, 2012: The North American Regional Climate Change 
Assessment Program Overview of Phase I Results. B Am Meteorol Soc, 93, 1337-1362,  
	  
 



 

CBCL Limited Appendices 

APPENDIX J 

Breach Parameters



Proposed Dam Breach Parameters for Long Pond Berm

Project No. 143-063

Phase No. 02

Task No. ****

Created by Hua Zhang

Date Created 08-Sep-15

Date Revised

Reviewed by Anil Beersing

Date Reviewed 09-Sep-15

1. Information on Dam and Pond

Dam and Reservoir Data Metric Unit English Unit

As Built Top-of-Dam Elevation (HDD) (m, ft) 56.3 184.7

Operating Level (m, ft) 55.7 182.7

Bottom Invert (YBMIN) (m, ft) 52.6 172.6

Height of the Dam (HD) (m, ft) 3.7 12.1

Water Depth at Operating Level (H) (m, ft) 3.1 10.2

Dam Crest Length (m, ft) 50 164.0

Pond Suface Area at FSL (km2, acre) 0.21 53.0

Pond Capacity at FSL (Vr) (dam³, acre-ft) 480 390

Pond Suface Area at Top of Dam (km2, acre) 0.23 56.8
Pond Capacity at Top of Dam (Vr) (dam³, acre-ft) 613 497

2. Fread's Equation

Piping 
Failure

Overtopping 
Failure

English Unit English Unit

BR [= 9.5 * ko * (Vr * H)0.25] (ft) 52.8 83.7

BR / HD 4.3 6.9 0.5<BR/HD<8
TFH [= 0.3 * Vr

0.53 / H0.9] (hour) 0.9 0.9

The equation for calculating the BR and TFH from the paper "Some Existing Capabilities and Future Direction for  Dam-Breach Modeling/Flood Routing" written by D.L. Fread

3. Proposed Dam Breach Parameters

Metric Unit English Unit Metric Unit English Unit

BR / HD 4.0 4.0 6.0 6.0

Average Width of Breach (BR) (m, ft) 14.8 48.6 22.2 72.8

Bottom Width of Breach (BBD) (m, ft) 11.1 36.4 18.5 60.7

Side Slope of Breach (ZBCH or S) 1.0 1.0 1.0 1.0

Time to Failure (TFH) (hour) 0.5 0.5 0.2 0.2

Elev. Breach Commences (HFDD) (m, ft) 55.7 182.7 56.6 185.7

Bottom Invert (YBMIN) (m, ft) 52.6 172.6 52.6 172.6

Estimates of Dam Breach Parameters

Recommendation for Dam Breach Parameters

Golder's Recommendation

Piping Breach Overtopping Breach
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