Totem Creek Golf Course and Peterson Creek Analyses/review

Fairway #1

· Conflicts

· Trib 10 crosses thru fairway at nearly widest point 

· Side trib of 10 also crosses this fairway

· Trib 4b crosses front part of fairway

· Habitat

· Deep incised channel on trib 10 and trib 4b

· very large substrate from mass loading/debris flow 

· lots of large woody debris in and across channel stabilize bank and provide cover and detritus traps; also important in formation of plunge pools

· Fish presence

· Mainly resident fish habitat (dolly only species trapped) in both tribs

· Likely rearing and possible spawning habitat

· Buffer concerns

· Maintaining bank stability w/ removal of Coarse Woody Debris (CWD) input

· Maintaining plunge pool habitat w/ removal of CWD

· Maintaining thermal cover w/ removal of overstory 

· One of the widest buffers will be required here through fairway on trib 10

· Course modifications

· ???

Fairways #2,3,5,6
· Conflicts

· No fish/fish habitat concerns

· Potential wind throw impacts in surrounding area

· Habitat

· Upland, on alluvial fan

· Large trees, w/ some obvious windthrow 

· Fish presence

· No streams running through area

· Buffer concerns

· none

· Course modifications

· Address windthrow analyses

Fairway #4

· Conflicts

· Trib 9 headwaters (spring source) originates just above fairway

· Trib 11 headwaters (spring source) possibly originates in fringe of fairway

· Habitat

· Trib 9 – good rearing habitat for cuts, dollies and possibly coho

· Spring source could be sensitive to fill across head and removal of overstory

· Substrate is fine sediment and detritus

· Banks supported by CWD

· Trib 11 – possible rearing habitat downstream of A-line

· Spring source could be affected by fringe of fairway

· Substrate is fine sediment and detritus

· Banks supported by input of CWD

· Fish presence

· Trib 9 – cuts present nearly to headwaters; dv and coho farther downstream

· Trib 11 – not trapped; likely fish habitat below a-line

· Buffer concerns

· Trib 9 would be affected only at headwaters; a buffer which maintains CWD and understory input (intake of runoff, input of detritus, insects, etc) is possible

· Trib 11 would likely not need any substantial buffer

· Course modifications

· Movement or re-placement of fairway not likely; buffer of some sort required for trib 9

Fairway #7

· Conflicts

· Trib 10 crosses head of fairway

· Pond positioned right through channel of stream

· Habitat

· Above intermittent section of stream

· Heavily incised channel w/ large substrate from large flow event/debris flow

· Large amount of CWD in channel bed maintains bank stability, formation of plunge pools, cover for fish and substrate for aquatic insects

· Tree roots and fallen logs important to bank stability in area

· Fish presence

· Likely resident only populations b/c of intermittent reach and large plunge pools

· Buffer concerns

· Pond cannot be positioned directly in stream channel

· Fairway buffer would need to address concerns for:

· Bank stabilization

· CWD input

· Thermal protection from loss of overstory

Fairway #7 - continued

· Course modifications

· Pond needs to be moved

· Fairway could be squeezed or constricted where stream channel runs through.  Bank vegetation should be maintained to maximum allowable, thereby addressing bank stabilization, CWD input, thermal protection and input of terrestrial insects and detritus from leaf/needle drop

Fairway #8

· Conflicts

· Trib 6a runs directly through putting green

· Fairway encroaches w/in 50 m of stream

· Pond is located directly in stream channel

· Habitat

· Forested muskeg lower down on fairway and green

· Large stand of trees off alluvial fan near tee off

· Stream originates from spring source so has possibility of providing good over-winter habitat due to warmer temp

· Very good rearing habitat for salmon and trout

· Substrate is fine sediment and detrital material due to input from CWD and finer woody debris
· Fish presence

· Trout and salmon found w/in course area; likely higher up as well

· One of the few streams where sculpin where trapped (diversity)

· Buffer concerns

· Pond can not lie directly in stream channel

· Stream riparian area should be maintained through at least 50’ buffer
· Course modifications

· Pond needs to be moved out of stream channel

· We explored the possibility of moving fairway towards trib 7 (less fish there, but closer to true wetlands)

· This could affect the landmark trees as well as being placed directly on headwaters of trib 7

Fairway #9

· Conflicts

· Tee and lower third of fairway placed directly adjacent to stream channel (trib 6) – no buffer

· Runoff could be a problem, especially if pesticides are used, as fairway is a long slender running slightly downhill over the entire length, right into stream channel

· Habitat

· Forested muskeg w/ broken overstory
· Good rearing habitat for salmon and trout
· Stream is small and spring source fed, possibly staying open during cold snaps
· Substrate similar to trib 6a, with fine sediment, gravel and detritus making up bottom.  
· Very shallow incised stream channel, running through tree roots and cutbanks
Fairway #9 - continued

· Fish presence

· Cuts, dolly varden and coho captured adjacent to tee; likely fish habitat above as well
· Buffer concerns

· Currently, fairway and tee are directly adjacent to stream channel w/ no room for buffer strip
· Course modifications

· We explored the option of moving the fairway and tee towards trib # 4.  
· Ideally, at least a 66 foot buffer could be maintained b/t both stream channels (trib 6 and trib 4)
· This would push fairway and tee into wetland area
Fairway #10

· Conflicts

· Fairway crosses 3 stream channels of trib 4
· 2 stream crossings are at headwaters w/in wetland type habitat
· Habitat

· Upland type interspersed w/ wetland vegetation
· 2 smaller stream channels very shallow incision w/ gravel/sand substrate
· mainstem of trib 4???????????????????????????? (ask cathy/carl)
· Fish presence

· Likely minimal rearing habitat in smaller side channels of trib 4

· Good rearing habitat for trout and possibly salmon in mainstem of trib 4; dolly only captured at and above fairway 

· Buffer concerns

· One major stream crossing and two minor stream crossings at headwaters require some activity
· 2 side channels would require that bank vegetation be maintained for stability and input of woody debris
· loss of thermal protection from overstory at headwaters could lead to temperature declines downstream and potential freezing
· larger mainstem of trib 4 (ask cathy) – cant remember
· Course modifications

· Likely, fairway #10 cannot be moved or shortened in any manner which would avoid any of these stream channels
· Modified buffers (non-buffer?) will have to be used if fairway is to be placed here
Fairway #11

· Conflicts

· Fairway and tees are very tightly placed b/t 2 stream channels of trib 3 (approximately 340 foot b/t these two stream channels at middle of fairway; w/ a 66 foot buffer on each stream, this leaves ~ 220 feet for width of fairway)
· Habitat

· No direct stream crossings of fish habitat
Fairway #11 - continued

· Fish presence
· No streams in fairway, but likely rearing habitat for anadromous and resident fish on both stream channels off to the side of fairway

· Buffer concerns

· Need to maintain widest possible buffer strips adjacent to stream channels on either side of fairway
· Course modifications

· None, if buffers are maintained on stream channels
Fairway #12

· Conflicts

· 2 side channels of trib 3 cross through one of tee off locations and break in fairway
· Habitat

· ??? for further south and east channel
· small shallowly incised channel near break in faiway; mixed forested muskeg and wetland in area
· Fish presence

· Coho and likely trout in vicinity of fairway break; likely rearing/spawning habitat here as well as in area of tee crossing
· Buffer concerns

· A buffer of some sort will be required in 2 locations
· Understory vegetation on bank should be maintained for bank stability, input of detritus and terrestrial insects and limited thermal protection in both areas
· Course modifications

· ?????????? – ask TCI
Fairway #13

· Conflicts

· Fairway situated very near or on partially unmapped stream courses of trib 1; visited this area and obtained waypoints to see if fairway could be re-situated
· Habitat

· Likely rearing habitat for resident and anadromous trout/salmon
· In upland area w/ closed canopy forest, surrounded on 3 sides by wetland
· Fish presence

· Dolly varden trapped on 1 mapped stream course adjacent to fairway
Fairway #13 - continued

· Buffer concerns

· Maintain some buffer strip on both stream channels to provide thermal protection and input of woody debris
· Understory vegetation is abundant; loss of understory limits detrital input as well as substrate for aquatic and terrestrial insects
· Course modifications

· We discussed moving fairway to left or right in order to avoid streams.  
· May be enough room to accommodate a limited buffer strip on both channels
Fairway #14

· Conflicts

· Anadromous stream (trib 1) crosses through fairway break
· Habitat

· Upland scrub forest in area
· Stream channel is downstream of large washout area; several stream channels in area disperse out of fan and eventually into downstream portions, with some subterranean waterways
· Moderate to heavy incision of stream channels w/ formation of large plunge pools created by CWD
· Fish presence

· Anadromous trout and resident trout populations likely above and below fairways
· Buffer concerns

· Thermal protection and input of coarse woody debris discussed in the field
· Bank stability is maintained by bank vegetation (understory and overstory) as well as by downed CWD
· Need to provide the structures/substrate that is necessary for maintaining stream course if vegetation is removed
· Course modifications

· Discussed the possibility of re-arranging fairway to be a dog leg type route; this would possibly constrict fairway crossing thereby reducing buffer width and associated impacts
· This may not be possible because of un-mapped headwaters of another stream channel to trib 1
Fairway #15

· Conflicts

· No stream crossings in area

· Habitat

· Upland forest on alluvial fan at tees and fairway; extending to wetland habitat near green

· Fish presence

· No mapped fish streams or habitat in area

· Buffer concerns

· None at time
· Catastrophic flood event could push stream channel in new direction over tees

· Course modifications

· None proposed
Fairways #16, 17
· Conflicts

· Mainstem of trib 3 crosses directly through fairways, just to east of large alluvial washout area
· Green on #16 and tee on #17 is directly adjacent to headwaters of trib #4
· Habitat

· Upland forest w/ large trees, downed CWD, high % of canopy cover
· Stream channel heavily affected by large flow events
· Dry stream bed through fairway #16, w/ likely underground flow through coarse alluvial deposits
· Fish presence

· No fish trapping has been done directly below or anywhere above this fairway; possible resident populations of dolly varden/cutthroat trout above dry section
· Rearing/spawning habitat is possible above fairway
· Buffer concerns

· Input of CWD and bank understory vegetation help stabilize this dynamic channel
· CWD important in formation of plunge pools, cover for fish, substrate for aquatic insects
· Thermal protection is maintained by high percentage of canopy cover
· Course modifications

· Possibly constrict end of fairway at stream crossing thereby limiting impacts of modified buffer
Fairway #18

· Conflicts

· Mainstem of trib 3 crosses through fairway break
· Mainstem of trib 4 headwaters begins in or near fairway
· Habitat

· Trib 4 – Unknown
· Trib 3 – heavily incised channel w/ large amounts of CWD and trees maintaining bank stability
· Coarse to large stream substrate
· Upland forest w/ medium to large trees and high amounts of canopy cover
· Fish presence
· Not trapped in either location

· Possible rearing habitat for resident populations of dolly varden/cutthroat trout

· Buffer concerns

· Trib 3 buffer needs to maintain bank stability by keeping understory veg, tree roots, and logs in and adjacent to stream channel
· Thermal protection lost due to removal of canopy cover affects downstream reaches; if this is non-fish habitat then may not be critical, as this stream goes subterranean downstream (same would hold true for crossings through fairways 16 and 17)
· Trib 4 buffer possibly needs visited for potential impacts and concerns

· Course modifications

· Constrict fairway at crossing of trib 3
· Bend fairway to dog leg left near headwaters of trib 4, possibly avoiding stream channel
Driving Range

· Conflict

· No stream crossings, but very near stream channel of trib 3, which has a spring source

· Habitat

· Upland but adjacent to wetland 

· Fish Presence

· No fish trapped in area; possibly no streams here

· Buffer Concerns

· Maintain buffer on stream channel of trib 3

· Course modifications

· Possibly push driving range to north and east thereby avoiding stream 

· This would push driving range into edge of wetland

