Habitat Monitoring How To’s:

Only document habitat at the snorkel sites - this will include both groundwater and non-groundwater/control sites.  Fill out one FORM 4 for each snorkel site.  For example, if you snorkeled 3 groundwater sites and 3 non-groundwater/control sites you should fill out a total of 6 Snorkel Site Habitat Survey Forms (Form 4).   
For consistency, please start your surveys at the downstream end of your snorkel site and work UPSTREAM towards the top end of your snorkel site.
Equipment:
	GPS unit

	Information to tell you which sites have which waypoint names e.g., SR12.3LOGJUV

	List of all of your snorkel sites and their locations

	One FORM 4 for EACH snorkel site (waterproof preferable)

	Aslon tape or measuring tape (should go down to centimeters)

	Solid measuring device for taking measurements in moving water (centimeter increments)

	Flagging tape

	Calculator

	Camera


How To Fill out FORM 4:

· Stream – if I have to explain this, drop and do 100 push ups
· Date – see instructions above

· Crew – see instructions above

· Site Waypoint Name - Use 2-letter prefix for stream name (DC = Duteau Creek) and LOG or L to indicate logger site.  For example, SR12.3LOGJUV indicates a temp logger (LOG) placed in Salmon River (SR) at 12.3 km straight line from mouth and is also a snorkel site as indicated by the JUV at the end.     
· UTM for Survey Start Point – record the GPS UTM coordinate of the most downstream end of the snorkel site where you will start your habitat survey
· UTM for Survey End Point – record the GPS UTM coordinate of the most upstream end of the snorkel site where you will end your habitat survey
· Site Type – Record if this site is a groundwater site or a non-groundwater/control site

· Site Length – Measure with a range finder or measuring tape the distance from the most downstream end of the snorkel site to the most upstream end of the snorkel site

· Divide Site Length by 10 for Transect Spacing – do exactly this to get the value.

· Is this a side channel – record yes or no to this question 

· Primary Vegetation – Record which riparian vegetation is dominant by the stream; select either:

· D = deciduous e.g., having leaves
· C = coniferous e.g., evergreens like spruce, pine
· E = broadleaf evergreen
· M = Mixed e.g., a mixture of all 3 above
· N = none; there is no riparian vegetation
· Total Summary of Cover – observe the entire length of snorkel/habitat survey site and record the overall percentage of stream coverage being offered by a) deep pools b) large woody debris (must have minimum diameter of 10cm and at least 1 meter in length to be LWD) c) boulders d) instream vegetation (e.g., weeds growing in the water etc e) overhead vegetation such as shrubs or trees at the riparian edge providing coverage and f) cutbanks.  
Look at the total area of the section and ask: how much does [a, b, c, d, e, or f] cover the stream?  
· Crown Closure – Circle which percentage range best describes the percent crown closure.  Example, what percentage of the stream area is covered or shaded by the trees.
Transect spacing: 
You will be collecting stream measurements at evenly spaced areas across the stream and riparian zone.  Determine the distance between transects by dividing your snorkel site length by 10.  For example if your snorkel/habitat survey site is a total of 30 meters from top to bottom, then your transects will be 30/10 = 3 meters apart from each other.  

Mark out your transects using flagging tape (either attached to branches/trees or you can lay bits of tape down on the stream bank or shore and hold it down with rocks).  A total of 10 markers should be installed (1 at the downstream end of the snorkel site, 1 at the upstream end of the snorkel site, and 8 flags in between).  
Your first marker will be at the most DOWNSTREAM end of your snorkel site and will be termed Transect # 0.  Each transect will cut across the stream from shore to shore.  Once you have marked your first transect, measure 3 meters UPSTREAM from Transect # 0 and place a new marker at this new transect called Transect # 1.  Continue to place markers 3 meters from the previous until you reach the final transect at the most upstream end of your snorkel site, call this final site Transect # 9.  

Taking Measurements:

Now that your transects are laid out, your first habitat measurements will be taken at Transect # 0 which is at the most downstream end of your snorkel site.  At this first transect you will collect:

· Deepest Depth – use your solid measuring stick/device to find the deepest water depth at each transect.  It may not always be located at mid-channel.  Record to the nearest cm. 
· Wetted Width – measure the width of water surface (from wetted edge on one bank to the wetted edge on the opposite bank); measurement is taken at right angle to the direction of flow.  Be sure to measure across and over mid-channel bars and boulders as well; measure to the nearest 0.1m.

· Bankfull Width – the maximum width the stream attains and is typically marked by a change in vegetation, topography or texture of sediment.
· Bankfull Height – measure the vertical distance from the water surface at the wetted edge to the point of maximum flow elevation occurring on a 1.5 year cycle.  The point of maximum flow elevation can be identified using a combination of these indicators:

·  located at the start of permanent vegetation and the first terrace above the stream channel
· examine stream banks for an active floodplain (a flat depositional area that is commonly vegetated and above the current water level)

· examine the ceilings of undercut banks.  The bankfull elevation is normally above the ceilings of undercut banks.

· A defined elevation where mature key riparian woody vegetation exists – the lowest elevation of birch, alder, and dogwood can be useful, whereas willows are often found below the bankfull elevation.
· Habitat Type – Record what the habitat type is at the stream transect using the following codes (also listed on the data sheet):

· G – glide (slow water areas with consistent depths and having NO surface turbulence; generally deeper than riffles with few major flow obstructions and low habitat complexity)
· SCR – small cobble/gravel riffle (riffles are characterized by moving water with small ripples, waves, and eddies with the waves not breaking and the surface tension not broken either)
· LCR – large cobble/boulder riffle (riffles are characterized by moving water with small ripples, waves, and eddies with the waves not breaking and the surface tension not broken either)

· P – primary pool (slow water areas with deep slope and tailout.  Characterized by still water, low velocity, smooth, glassy surface and deep compared to other parts of channel)
· PT – pool tailout (a distinct break or ‘crest’ in streambed slope occurring downstream from a pool)
· BP – beaver pond (note: your snorkel sites should not really be located in a beaver pond)
· Mid Channel Bar Width – if a mid-channel bar is present, measure the width along the transect
· Backwater – Indicate the presence of quiescent off-channel aquatic habitats including backwaters, sloughs, alcoves, and backwater ponds or pools, or oxbows

· Depths – At your transect, first roughly mark off the extent of the bankfull channel (remembering that your bankfull channel is wider than your wetted width channel - see the definition above to determine where your bankfull channel is located).  Then divide the bankfull channel into 5 evenly spaced sections from one side of the bankfull channel to the opposite side of the bankfull channel.  Take your first depth at the leftbank (left as you face downstream) side and record under “LB 1” on the data sheet.  It is okay to get a water depth of zero at this point since many of the streams are not at bank-full height at this time of year.  Your next measurement will be closer to mid-channel, record the depth under “2” on the data sheet.  Your 3rd measurement will be at mid channel so record this depth under “Mid 3” on the sheet.  And so on.  Remember that the measurements must be equally spaced apart.  Your final measurement will be at the other bankfull channel edge and it is likely that the water depth here is zero since the streams are not at bank-full height right now.  
· Dominant Substrate (see also bottom of data sheet for how-to’s):

· Size Class Code – at each transect, record the dominant substrate size as follows:
· RS=bedrock smooth (larger than a car)

· RR= bedrock rough (larger than a car)

· BL=boulder (basketball size to car size)

· LCB=large cobble (softball to basketball)
· SCB=small cobble (tennis to softball)

· GC=coarse gravel (marble to tennisball)

· GF=fine gravel (ladybug to marble)

· SA=sand (gritty to ladybug)

· FN=silt, clay, or much (not gritty)

· HP=hardpan (firm, consolidated fine substrate)

· WD=wood (any size)

· OT=other (write comment below)

· Embeddedness – the extent that boulders, larger cobbles, or gravel are surrounded by or covered by fine sediment such as sands, silts, and clays.  Example, what percent of the boulders, gravel etc buried by fine sediments 
Photo document each site by taking a photo looking downstream from the most upstream end of the site AND also looking upstream from the most downstream end of the site.  For example you should have 2 pictures of each snorkel site.  Ensure that the photos are properly marked with the site waypoint name AND indicate which end the of the site the picture was taken from (upstream or downstream).
