Dianne River Access Trail – NWB Application Questionairre
1.0 GENERAL INFORMATION

1. Date: 

May 17, 2006
2. Applicant:
Hamlet of Rankin Inlet
3. Contacts:
John Hodgson








Senior Administrative Officer




Tel: 867-645-2895

Fax:
867-645-2146
i. ADVANCE \x 360 
4.
Community  Status:
Hamlet

5.
Application for new Water Licence

1.1 Project Description
The Hamlet of Rankin Inlet wishes to upgrade an existing traditional ATV trail that runs between the Hamlet and the Narrows on the Dianne River.  Improvements to the trail are intended to provide as dry and smooth a trail as possible to allow improved access by elders and reduce environmental impacts occurring from use of the existing trail.  As such gravel will be added in many areas and culverts will be strategically placed to promote drainage and maintain trail conditions.  The trail is intended to be upgraded for single lane ATV use and will not be upgraded to a standard to allow use by other vehicles.  Improvements to the trail are consistent with the Nunavut Transportation Strategy, specifically recommendation #54 which states “There is an opportunity to limit environmental damage by providing improved inter-community trails which will safely accommodate most travelers between communities who would otherwise travel randomly over the land”. 

The attached report titled “Dianne River Access Trail” prepared by Jacques Whitford for the Hamlet of Rankin Inlet; dated November 30, 2005 provides quantitative and qualitative information about the proposed Dianne River Access Trail.  A route reconnaissance was conducted by Jacques Whitford and representatives of the Hamlet and GN Department of Community Government Services. The route reconnaissance involved a thorough inspection of the existing trail to identify areas requiring improvements and identifying options for re-routing to avoid physical constraints and/or environmentally sensitive areas. Terrain information, stream data and photographs were collected during the reconnaissance and are included in the report. The report provides descriptions on trail terrain conditions, potential environmental impacts associated with the construction and operation of the ATV trail, and potential project benefits.  Figures illustrating the proposed trail route, typical trail cross-section details, and typical culvert installation details are included in Appendix A of the report.  Water crossing data sheets, including detailed watercourse information such as channel width and depth, bank material, slopes and conditions, and proposed construction, are included in Appendix B of the report. Photographs are included in Appendix C. A Preliminary Environmental Scan is included in Appendix D which identifies potential environmental concerns and mitigation measures associated with the project.  

2.0 Project information
2.1 Monitoring Program

1. Is water sampling and analysis done?   X  Yes ___No
If Yes, answer the questions a to e
a) Briefly describe how samples are taken and sent to the laboratory. 
Samples will be collected during the construction program as detailed in Section 2.8.1 of the above noted project report. 

Samples will be collected by hand in pre-sterilized laboratory supplied bottles as per QA/QC requirements supplied by the laboratory.  Samples will be packed in an insulated chilled cooler and sent by air to Enviro-test Laboratories in Winnipeg, MB for analysis of Total Suspended Solids (TSS).   Samples will be collected at locations and times as indicated in Section 2.8.1 (page 8) of the attached report “Dianne River Access Trail”.  
b) Briefly describe any monitoring done for waters in the proximity of the trail. 
Monitoring before, during and after construction for potential impacts to streams crossed will be as described in Section 2.8.1 (page 8) of the attached report “Dianne River Access Trail”.  This application includes a procedure for culvert installation which is intended to minimize impacts to streams in which culverts are installed. Should any impacts be identified they are expected to be short term (during the period of culvert installation) and of limited geographic scope (at the culvert crossing and immediately downstream).
c) Who is responsible for water sampling? 


Name:  
Arnie Brown



Position: 
Public Works Foreman



Telephone #:
867-645-2895


Fax #:

867-645- 2146


Level of training: NTWWA water sampling standards   
d) Recognized laboratory performing analysis of samples.



Name: 

Enviro-Test Laboratories









Address:
745 Logan Avenue, Winnipeg, MB. R3E 3L5







Telephone #:
204-945-3705



Fax #: 

204-945-0763





ADVANCE \x 360 
e) Are any changes planned in the water quality monitoring program? 



___ Yes   X No

A water quality monitoring program is proposed as described in Section 2.8.1 (page 8) of the attached report “Dianne River Access Trail”.  

2.2 PUBLIC CONCERNS 
1. What concerns does the municipality or residents have regarding the project? List the concerns and describe what steps have been taken to address those concerns.

The Hamlet of Rankin Inlet passed motion 153-05 on September 8, 2005 in support of upgrading the Dianne River ATV Trail. Public consultation activities and results are described in Section 2.6 (page 4) of the attached report “Dianne River Access Trail”. A public meeting was held on March 17, 2005 to present and discuss the proposal. No concerns were presented at that time. 
2.3 TECHNICAL INFORMATION 

1. Date:  

May 17, 2006
2. Municipality:
Hamlet of Rankin Inlet
3. Contact:
John Hodgson, SAO, Hamlet of Rankin Inlet


Brian Purdy, Municipal Planning Engineer, Community Government Services







Telephone #
Brian Purdy 867 - 645-8159









Fax # 

Brian Purdy 867- 645-8196







See Section 1.0 for contact information for John Hodgson


ADVANCE \x 360 
4. Population (according to most recent census results):
2483ADVANCE \x 360 
5. Estimated growth rate over next 5 years: 


2%
4. Has any baseline data collection and evaluation been undertaken with respect to the physical, biological, and chemical characteristics of the main water bodies in the area?


__Yes _X No   

5. If no, are such studies being planned? 


X No  ___Yes 

6. Have Elders been consulted in the collection of baseline data on main water bodies in the area?


X No  __Yes

7. Has any baseline data collection and evaluation been undertaken with respect to the various biophysical components of the environment potentially affected by the project?


X No   ___Yes 

8. If no, are such studies being planned? 


X No  __Yes. 

2.4 ATTACHMENTS
In accordance with the letter dated July 22, 2005 from Joe Murdoch, Technical Advisor, NWB to Bryan Purdy, CGS, Government of Nunavut the following information was requested under the title “Attachments”.

1. The description of the use of waters, deposit of waste, or appurtenant undertaking; 
i. Waterbody name and location (Lot and Conc., Municipality, Lat. and Long., local area of waterbody): Many of the water bodies in the area of the proposed trail are unnamed.  The names of the water bodies with names are included in Appendix A on Figure 2 in the report “Dianne River Access Trail”.
ii. Site photos, site map, air photo, topographical map: Included in the Appendix A of the report “Dianne River Access Trail”

iii. General condition of channel (i.e. armored, slumping banks): Stream data sheets for all streams proposed to be crossed are included in Appendix B of the report “Dianne River Access Trail”

iv. Slope of banks: Included in Appendix B of the report “Dianne River Access Trail”

v. Channel gradient: Included in Appendix B of the report “Dianne River Access Trail”

vi. Vegetation (on banks, overhanging, in-stream, to be removed): Included in Appendix B of  the report “Dianne River Access Trail”

vii. Fish species at and near site: A fisheries assessment was not undertaken as part of the study to develop the trail proposal.  Fish were observed in one stream (see Appendix B of the report “Dianne River Access Trail”).  For the purposes of design, construction and monitoring it was assumed that all streams crossed and receiving waters are fish habitat.

viii. Use of impacted area as spawning, nursery, rearing, food supply or migration route: A fish habitat assessment was not undertaken as part of the study to develop the proposal. Installation of crossing structures (culverts) will not impede migration routes and are expected to reduce any impacts to potential habitat by preventing ATV travel in streams resulting in erosion of stream banks and stream sedimentation.
ix. Expected flow rates during time of construction: Construction of stream crossing structures is proposed to occur during late fall when stream flow rates are at their minimum.  Culvert installation will be undertaken according to procedures outlined in Section 2.5 of this application.
2.
The qualitative and quantitative effects of the use of waters or the deposit of waste on the drainage basin where the use is to be undertaken or the deposit is to be made, and the anticipated impact of the use of the use or deposit on other users;

i) In-water work timing restrictions for cold or warm water fishery: In-stream construction is proposed during late fall. 
ii) Proposed start and completion date of channel realignment and in-water construction: September 30- October 15, annually.
iii) Length of realigned channel (before and after): Installation of crossing structures can be undertaken without channel re-alignment.  The proposed trail width and culvert length is approximately 2m.  No stream channel realignment is proposed. See Section 2.3.4 (page 4) and 2.8.1 (page 8) of the report “Dianne River Access Trail” for information on design and construction.

iv) Plan for abandoned channel: The upgraded trail will be diverted away from the existing crossings to the new stream crossings.  Abandoned crossings will be left to rehabilitate naturally.  No actual stream channels will be abandoned or realigned.
v) Construction sequencing: Culverts will be installed beginning at stream crossing # 1 identified in Appendix B of the report “Dianne River Access Trail”. Stream crossing # 1 is the first stream to be crossed when leaving the Hamlet.
vi) Dimensions and cross sections of new channel: Typical cross-section for stream crossing structure is included as Drawing #6, Appendix A in the report “Dianne River Access Trail”.  Alterations to stream channel and banks are not proposed.

vii) Machinery proposed: Culverts will be installed according to the procedure outlined in Section 2.5 of this application. Culverts will be placed by hand; material will be transported and deposited by truck, loader, backhoe and/or bobcat with final adjustments by hand.
viii) Final gradient and gradient control: No change to stream gradient will be undertaken.
ix) In-stream structure: Corrugated steel culvert surrounded by granular bedding material and protected rip rap.
x) Water flow conveyance measures: Corrugated steel culvert.
xi) Fish transfer/Water conveyance around the construction site: Water flows will not be interrupted during construction. A diversion channel will be constructed during culvert installation as per Section 2.5 of this application. The diversion channel will be decommissioned after culvert placement has been completed.
xii) Monitoring during construction: Please see section 2.8 of the attached report “Dianne River Access Trail”.
xiii) Sediment and erosion control measures: Please see section 2.8 of the attached report “Dianne River Access Trail” and culvert installation procedures in Section 2.5 of this application.
2.5 HYDROLOGY OF NEW TRAIL

1. Effects on surface water flow:

f) Are any stream channels altered?
Yes  X No

g) Is the natural storage or water level of any lake or pond changed?
__ Yes  X No

h) Are there changes in water flow downstream of the project?
__ Yes  X No

i) Is a storage reservoir created in a natural channel?

__ Yes  X No

2. Drainage Area:

j) What is the drainage area?
           Km2 The streams to be crossed drain numerous small drainage basins which drain directly or indirectly into the Dianne River or Hudson Bay.
k) What is the average elevation of the drainage basin? It varies over its length but averages approximately 30 meters above seal level.
l) Is the drainage basin outlined on an attached map?
  ___Yes    X No
Describe the drainage basin characteristics, (vegetation, general soil type, lakes, swamps and permafrost areas, etc.). 
The terrain consists of rolling uplands with occasional bedrock outcrops.  The area of the access trail is characterized by a low rolling topography dominated by eskers, rock outcrops and lakes. The access trail is located within the zone of continuous permafrost. The majority of the trail is located on fine grained poorly drained soil.  Standing and flowing water is present in areas of lower elevations crossed by the trail. Lakes and tundra ponds are numerous.  Typical vegetation in the area consists of dwarf birch, alder and willow shrubs, moss, lichens and sedges.  Wildlife in the area includes barren-ground caribou, grizzly bear, fox and lemmings.  Birds include ptarmigan, raptors, ducks and geese. 
3. Channel characteristics:

m) Is the course of any channel changed?


___ Yes  _X_No

4. Will the cross-section of any watercourse be changed?
__ Yes  X No

General Hydrology
The access trail is located within the Maguse River Upland Ecoregion of the Southern Arctic Ecozone, which is characterized by long cold winters and short cool summers.  On average, daytime temperatures are above freezing for the months of June to September, generally corresponding to the months of greatest precipitation (July to September).  Spring melt in the region typically occurs in May and early June.  The stream flow regimes can be classified as arctic nival, which means that flows generally peak during spring melt and gradually decline through the late summer and fall until freeze up.  Freeze up occurs in September and early October, in which it is expected that all stream channels crossed by the proposed trail freeze to the bottom, resulting in zero flows from October to May. 

The presence of permafrost, which sometimes lies only a few centimeters below the surface, greatly influences the hydrological regime.  Permafrost acts as an impermeable barrier to groundwater and surface water infiltration, which results in wet active soil layers and ponded surface waters in the areas of lower elevation during the summer months.  

Culverts 
Culverts will be placed in all streams to be crossed by the trail. The culverts will be designed and installed to ensure there is minimal disruption to natural stream flows. The culverts installed will be large enough to encompass the entire stream channel width and accommodate flows during all periods of the year.  The culverts will also be buried into the bed of the stream channel to allow a layer of natural stream bed materials to deposit on the bottom of the culvert.  This will maintain the natural stream bottom habitat and ensure the water depth inside the culvert will be at least equal to the water depth in the natural stream during low flow periods.  By replicating the stream bed and stream channel width, the stream flow characteristics in and around the culvert should reflect the natural stream flow characteristics.  The alignment of the culverts will match the alignment of the base flow channel to prevent bank erosion and channel scour.  All culverts will be monitored regularly for performance, erosion and blockage.  
Typical culvert installation and maintenance procedures are outlined below.  

Installation Procedure:

1. If the stream is flowing, create a temporary channel diversion to one side of the culvert.  Construct a small diversion upstream of the culvert to cause the water to flow around the installation area and back into the stream below the work area.  If the stream flow is very low, placing a dam (using clean fill) above the work area may allow sufficient time for the installation under dry conditions.  

2. A silt fence should be installed using woven geotextile fabric or straw bales at the edge of the work area, as appropriate, prior to grading the culvert bed. 

3. Prepare and grade the culvert bed.  The channel should be dug twice the width of the culvert and should follow the natural slope and course of the streambed.  The culvert foundation should be compacted granular material and should be free of rocks, logs, or vegetation that could possibly damage the pipe. Any excess soil should be stockpiled away from the stream channels.  In general, culverts less than 600 mm should be buried 75 mm into the streambed, culverts less than 1000 mm should be buried 100 mm, and culverts larger than 1000 mm should be buried in the streambed by 150 mm.  Operate any equipment from the stream bank, not from in the channel. 

4. The culvert should line up with the natural course and gradient of the stream.  Align the culvert in the bottom and middle of the natural stream channel so that installation does not alter the stream channel alignment or stream bottom elevation.  

5. Stabilize the culvert by backfilling clean granular material on either side.  Firmly compact the material around the culvert by hand.  Backfill material must be free of vegetation, rocks, and other debris that could damage the pipe or allow water to seep around the culvert.  Avoid the use of fine materials in the backfill to minimize the potential for stream sedimentation.  

6. Cover the top of the culvert with clean granular material to a depth of at least 0.3 m or 1/3 of the culvert diameter, whichever is greater.  This should be done in 200 mm layers and thoroughly compacted between each layer to ensure a uniform density.  Do not allow the compaction to move or raise the culvert.  

7. Install rip-rap (large clean, angular rocks) around the culvert inlet and outlet to prevent water from eroding the fill or undercutting the culvert.  Carefully place the rip rap at the same slope as the stream bank and ensure that it does not constrict the stream channel width or flow.  Use graded small rock, gravel or a geotextile filter under the coarse riprap for slope protection.  Bury the inlet and outlet of the culvert to help retain the natural streambed and flow velocities.

8. Permit the natural streambed material to settle on the culvert floor along its length or line the bottom of the culvert with representative streambed substrate.  Embedded culverts retain substrate and provide fish passage.  
9. Remove the dam or channel diversion to permit water to flow into the new culvert.

Culvert Monitoring and Maintenance:

1. It is essential to keep the culverts clear and free of debris (including woody debris, garbage and ice build up) so that water can pass unobstructed at all times.  The culverts should be inspected and cleaned regularly, usually before spring melt, during the dry season and after any large storm event.  

2. During culvert inspection, the inlet and outlet channels should be checked for indications of scour, degradation, channel blockage, diversion of stream flow, bank and other erosion, flooding, etc.  It is important to note any erosion adjacent to the culvert.  

3. Any material inside or lodged at the inlet of the culvert is to be removed immediately and disposed of away from the stream channel where there is no chance the material will be returned to the stream.  

4. If the culvert is more than 50 % full of sediment, some of it should be cleaned out or the outlet side should be opened up to allow material to move through.  

2.6 RUNOFF WATER AND THE DIANNE RIVER TRAIL
Over dry granular soils, the upgraded trail will be constructed with pit run material available from local sources, compacted to provide a smooth firm surface. In areas of uneven surfaces with protruding rocks and boulders a rock fill will be added to bring a consistent grade before applying the surface pit run material. In areas of fine soils, a geotextile liner will be placed over the natural ground surface.  Rocks and pit run will be placed over the geotextile to construct the trail surface.  The geotextile used will be a woven polypropylene geotextile, known as Mirafi 500X, which is designed to improve the performance of roadway systems by separating, confining, and stabilizing base materials.  The geotextile fabric is puncture and tear resistant and is typically used for access roads, where light to medium traffic loads are expected.  The product specifications are provided in the Tables 1 and 2.  
The upgraded trail surface will be elevated above surrounding ground to promote positive drainage and present a preferred route for travelers. Precipitation falling on the 2 m wide trail will runoff onto adjacent terrain, which consists of either well vegetated fine soils or porous granular materials. As a result sediment transfer to adjacent water bodies resulting from trail runoff is expected to be minimal and of short duration following construction.  
	Table 1 – Mechanical Properties of Mirafi 550X Geotextile Liner

	Mechanical Properties
	Test Method
	Unit
	Minimum Average Roll Value

	Wide Width Textile Strength
	ASTM D 4595
	kN/m (lbs/in)
	17.6 (100)

	Grab Tensile Strength
	ASTM D 4632
	kN (lbs)
	0.9 (200)

	Grab Tensile Elongation
	ASTM D 4632
	%
	15

	Trapezoid Tear Strength
	ASTM D 4533
	kN (lbs)
	0.33 (75)

	Mullen Burst Strength
	ASTM D 3786
	kPa (psi)
	2756 (400)

	Puncture Strength
	ASTM D 4833
	kN (lbs)
	0.4 (90)

	Percent Open Area
	COE-022150-86
	%
	1

	Apparent Opening Size (AOS)
	ASTM D 4751
	mm (U.S Sieve)
	0.300 (50

	Permittivity
	ASTM D 4491
	Sec-1
	0.05

	Flow Rate
	ASTM D 4491
	1/min/m2 (gal/min/ft2)
	200(5.0)

	UV Resistance (at 500 hours)
	ASTM D 4355
	% strength retained
	70


	Table 2 – Physical Properties of Geotextile Liner

	Physical Properties
	Test Method
	Unit
	Typical Value

	Weight
	ASTM D 5261
	g/m2 (oz/yd2)
	136 (4.0)

	Thickness
	ASTM D 5199
	mm (mils)
	0.51 (20)

	Roll Dimensions (width x length)
	--
	m (ft)
	3.8 x 132 (12.5 x 432)

	Roll Area
	--
	m2 (yd2)
	502 (600)

	Estimated Roll Weight
	--
	kg (lb)
	95 (210) 
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