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Introduction 
Two main field trips were undertaken as part of the Mount Nansen hydrotechnical site investigation (SI) program. The first trip was undertaken during spring period by Robyn Andrishak from May 21 to 24, 2013. The purpose of the spring trip was to observe and characterize flow during freshet at the site. The second field trip was undertaken during the summer period by Charles Masala from September 5 to 8, 2013. The purpose of the summer trip was to characterize catchments and channels of Dome and Pony Creeks, measure flow and collect sediment samples. Additional field activities relevant for the hydrotechnical evaluation involved longitudinal and cross section survey at selected locations in Dome Creek, which was performed by Yukon Engineering Services (YES).

objectives of the hydrotechNical site investigation program
The following are the objectives of the hydrotechnical SI program as identified in SI memo (AMEC, 2013):
· General site reconnaissance during freshet and during summer periods. The freshet represents a period of high flow in the creeks, while late summer represents period of low open water flow. 
· Reconnaissance of Dome Creek from upstream of the culvert between the mill and bunkhouse road and ending 500 m downstream of the tailings storage facility. The reconnaissance involved the following activities:
· characterization of the watershed and channel of Dome Creek to support hydrological modelling;
· characterization of undisturbed portions of the Dome channel upstream and downstream of the tailings area to support design of reclaimed Dome Creek over the tailings facility;
· identifying flow patterns and paths of the creeks (concentrated or braided flow); and 
· estimation and measurement of flow at different locations.
· Sampling of bottom soils/sediments along Dome Creek 500 m upstream and 500 m downstream of the tailings impoundment area.
· Detailed cross-section survey of the Dome Creek channel upstream (500 m) and downstream (500 m) of the tailings impoundment area.
· Reconnaissance and flow measurement of the sections of Pony Creek close to the pit - Pony Creek:
· characterization of the watershed and channel to support hydrological modelling.

Field activities and data collected
Spring Field Trip
Here is a summary of field activities conducted during the spring field trip:
· Reconnaissance of the site, focusing primarily on Dome and Pony catchment area;
· Flow measurement at selected locations;
· Characterization of the channels and flow; and
· Identification of surface water flow around the waste rock area.

Information and data collected during the spring program is presented in Table HT1.

Summer Field Trip
Here is the summary of field activities conducted during the summer field trip: 
· Catchment Reconnaissance of Dome Creek - walking the Dome Creek valley starting from near the Bunkhouse, upstream of the road to the mill, adjacent to the mill area, the area between the mill and the tailings storage facility, around the tailings storage facility ending 500 m downstream of the tailings facility. During the walk, a detailed photographical documentation of Dome Creek watershed was conducted at various locations in the watershed and is presented in Appendix C6. Here is the summary of watershed and creek characterization:
· A moss blanket covers most of the valley floor with the thickness of approximately 5 to 20 cm (sinking 5 to 15 cm when walking). Also shrubs (0.5 to 2.5 m high) cover the valley walls and part of the valley floor. Valley walls and floor are covered +90% with vegetation (see Photo Log Appendix C6).
· Dome Creek is a braided, with two main channels (south and north) forming the creek upstream of the tailings facility. The channel on the north is better defined, with widths of up to 0.6 m in certain sections. Over some sections the creek disappears and flows below ground (see Photo Log Appendix C6).
· Downstream of the tailings storage facility the creek is mostly composed of one main channel which is better defined. Within 500 m of the tailings storage facility, the channel is up to 1 m wide in some sections (see Photo Log Appendix C6).
· Twenty sediment samples were collected within 500 m of upstream (10 samples) and downstream (10 samples) of the tailings storage facility. The sediment sampling locations are presented in Table HT2 and Figure 1. The photo log shows the exact location where each sediment sample was collected. The sediment samples were collected from surface to about 15 cm deep. The samples were excavated using a hand shovel shown in the photo log. A total of 1 to 2 kg of sample was collected at each location. The samples were place in a plastic container. Particle size distribution of sediment samples are presented in Appendix D4. Particle size distribution sediments samples was analyzed by ALS (Geochemistry analysis was also done on the samples, the results are included in Appendix D2). The ASTM method was used to measure the particle distribution of the samples.
· Flow was measured at five locations in Dome Creek as presented in Appendix C6 and shown on Figure 1. A photo of each flow monitoring location is presented in the photo log. Two flow measurement methods were used, bucket and stop watch and the Marsh McBiney flow meter. 
· A 20 litre gallon bucket was used. The time it took for the bucket to fill was measured using a stop watch. For each flow measuring station, the bucket was filled at least twice. The average two times it took to fill the bucket was used to estimate flow rate.
· The procedure for flow measurement using the March McBiney flow meter is based on the Manual of British Columbia Hydrometric Standards, (BC MOE, 2009).
· The reconnaissance of Pony Creek involved catchment characterization and flow measurement. The watershed is also covered by vegetation up to +90%. In Pony Creek flow was measured only at two locations shown on Figure 1 and in the photo log. Flow was measured using the bucket and stop watch method and the results are presented in Appendix HT-1.
· Dome Creek cross-section survey – 500 m upstream (five sections) and 500 m downstream (six sections) – was performed by YES. The results of the Dome Creek cross section surveys are presented in Appendix HT-2. 

References 
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Tables
Table HT1		Spring Visit Activities and Findings (appended to memo)
Table HT2		Sediment Samples Location (appended to memo)

Appendices
Appendix C6		Photographical Documentation (refer to 2013 Site Investigation Report)
Appendix D4	Sediment Samples – Particle Size Distribution and Soil Logging (refer to 2013 Site Investigation Report)
Appendix HT-1	Flow Measurement Dome and Pony Creeks (appended to memo)
Appendix HT-2	Dome Creek Cross Section Survey Results (appended to memo)

Figures
Figure 1		Overview Site Plan (refer to 2013 Site Investigation Report)
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Tables

Table HT1: Spring Site Investigation and Main Findings.
	Freshet Site Visit Item
	Findings
	Implications for 2013 Site Investigation
	Comments and Recommendations (If Applicable)

	1 – Dome Creek
	Channel has been modified in the upper reaches and the natural channel is very poorly defined within a wide valley bottom covered by low-lying vegetation and spongy mosses. Water percolates slowly through this plant material and braid or meander very irregularly.
	Verify observation as part 2013 SI program
	

	 
	Strong influence of ice was noted along Dome Creek, where the channel is more “natural”. There were various meltwater channels cut into the ice cover and runoff was being conveyed through that system.
	 
	 

	 
	The stream was braiding through ice meltwater channels both above and below the diversion channel. The reach immediately downstream of the seepage pond outlet was the only segment that was somewhat confined to a more typical channel, but this is likely due to encroachment of the valley bottom on the north side of the creek in this roughly 500 m reach.
	Compare spring time braided channels in ice and summer braided channels in soil. And see if there is any similarity in alignment
	 

	 
	Select flow measurements were performed in the diversion channel (Q=0.111 cms) and near the mill building (Q=0.016 cms). Runoff was observed around and below the mill building that would enter Dome Creek below the upstream measurement site. Also the middle pond on the hill below the mill was full to crest and spilling at its outlet. The discharge there could not be measured.
	Conduct flow measurement in similar locations during the 2013 for comparison
	 

	2 - Pony Creek
	This channel is incised within its local valley at the upper reaches and approximately 500 m before the confluence with Back Creek. At that point it splits into 2 or 3 channels. The dominant channels were to the north; the southern most were not flowing at the time of the site visit, but there was evidence that these channels flow during the peak event.
	 
	 

	3 - Back Creek and Victoria Creek
	Back Creek and Pony Creek near the pumphouse are more well-defined channels with very coarse bed material and large trees right up to the banks. There was a lot of deadfall at the banks and in some cases crossing the entire stream.
	
	

	4 - Tailings Area – water elevation
	No equipment, couldn’t estimate
	Take some water elevation measurement in the tailings pond
	During the 2013 SI program, the pond elevation was measured by the site operator and provided to AMEC on a regular basis

	5 – Pit Area – water elevation
	No equipment, couldn’t estimate. Pit wall seepages, some still frozen. 
	Take some water elevation measurement in the pit pond
	During the 2013 SI program, the pond elevation should be measured on a regular basis (daily) to see if there are any changes in the water elevation. – The data loggers in the pit pond were downloaded to provide this information during the 2013 investigation program.

	6 – Waste Rock Area
	Significant surface flow at DES03 located downhill from the open pit waste rock piles. Sample collected. Very small seepage/standing water observed from hillside at DES02
	Investigate any flows at the same locations during the 2013 SI program
	The seeps were not sampled during the fall 2013 program.  Although it is not specifically recorded it is thought that there was not significant seepage at these locations at the time of the program.  





Table HT2: Sediment Samples Locations
	Sample ID
	UTM
	Description of Location 

	
	Easting
	Northing
	

	SED-DC-1
	388800
	6880834
	Dome Creek upstream of the tailings storage facility

	SED-DC-2
	388846
	6880832
	Dome Creek upstream of the tailings storage facility 

	SED-DC-3
	388894
	6880826
	Dome Creek upstream of the tailings storage facility 

	SED-DC-4
	388942
	6880817
	Dome Creek upstream of the tailings storage facility 

	SED-DC-5
	388986
	6880795
	Dome Creek upstream of the tailings storage facility 

	SED-DC-6
	389027
	6880770
	Dome Creek upstream of the tailings storage facility 

	SED-DC-7
	389067
	6880714
	West Diversion Channel

	SED-DC-8
	389079
	6880752
	Diversion channel 

	SED-DC-9
	389124
	6880775
	Diversion channel 

	SED-DC-10
	389169
	6880792
	Diversion channel 

	SED-DC-11
	389693
	6880561
	Dome Creek downstream of the tailings dam (upstream diversion channel discharge)

	SED-DC-12
	389741
	6880574
	Dome Creek downstream of the tailings dam (upstream diversion channel discharge)

	SED-DC-13
	389789
	6880564
	Dome Creek downstream of the tailings dam (downstream diversion channel discharge

	SED-DC-14
	389833
	6880579
	Dome Creek downstream of the tailings dam (downstream diversion channel discharge

	SED-DC-15
	389864
	6880616
	Dome Creek downstream of the tailings dam (downstream diversion channel discharge

	SED-DC-16
	389909
	6880645
	Dome Creek downstream of the tailings dam (downstream diversion channel discharge

	SED-DC-17
	389955
	6880645
	Dome Creek downstream of the tailings dam (downstream diversion channel discharge

	SED-DC-18
	390002
	6880639
	Dome Creek downstream of the tailings dam (downstream diversion channel discharge

	SED-DC-19
	390050
	6880643
	Dome Creek downstream of the tailings dam (downstream diversion channel discharge

	SED-DC-20
	390098
	6880623
	Dome Creek downstream of the tailings dam (downstream diversion channel discharge
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Appendix HT1
Flow Measurement Dome and Pony Creeks

Appendix HT2
Dome Creek Cross Section Survey Results
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