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EXECUTIVE SUMMARY 

This report describes the second year of a multi-year project intended to restore the critical 
habitat of the endangered western Yellow-breasted Chat (Icterius virens auricollis) subspecies 
breeding in the Waneta Expansion Project (WEP) area. A federal recovery strategy highlights 
the monitoring and restoration needs for the southeastern chat population found at Waneta, 
which is shared by at least 17 other species at risk. This project endeavors to implement key 
restoration needs the critical and adjacent suitable habitats, which cover an estimated 25 ha 
area near the confluence of the Columbia and Pend d’Oreille Rivers. Based on inventories 
conducted between 2005 and 2011, up to eight breeding pairs of chats have been confirmed 
nesting annually near Waneta. Numbers of active pairs have declined since the construction of 
the Waneta Expansion Project (WEP) began, with only two pairs confirmed active annually 
between 2011-2013. Reasons for apparent declines are unclear, but seem to be related to 
increased levels of activity and disturbance. Previously active sites have become increasingly 
degraded in recent years due to invasive plant spread from roads and access trails, livestock 
grazing and trampling, and nearby development. Most sites are threatened by invasive weed 
encroachment and introduced black locust.  

Specific objectives of this project addressed in 2013 included the following: 
1. Prepare a complete species list for all planting needs.
2. Collect and propagate local plant seeds, fruits and cuttings for project use in future years.
3. In consultation with Tipi Mountain Nursery, evaluate development of plant stock collected in

2012 and order remaining plant stock for planting in spring of 2014.
4. Prioritize and rank sites for treatment in 2013, based on need and logistical considerations.
5. Develop and conduct pre-treatment monitoring at priority treatment sites.
6. In cooperation with landowners and partners (Teck, BC Parks, CKIPC), plan and implement

restoration prescriptions (mechanical and chemical control of invasives and black locust).
7. Conduct early post-treatment monitoring at priority treatment sites.
8. Conduct stakeholder field sessions and engagement activities.
9. Enter all data and produce a summary report with recommendations and a plan for

continued restoration implementation in 2014.

All of the above objectives were successfully met in 2013, as detailed in this report. Treatment 
prescriptions outlined in Machmer and Keefer (2013) were implemented at seven sites (where 
activities could be initiated without interference from construction activities or threat of livestock 
trampling and grazing). Activities conducted included (a) mechanical invasive plant control, (b) 
chemical invasive plant control, and (c) black locust control treatments using combinations of 
tree cutting and girdling with external application or stem injection of the herbicide glysophate. 
The main purpose of the above treatments was to reduce the existing density, distribution and 
encroachment potential of invasive plant and tree species, and to provide suitable open areas 
for the planting of high value shrub species important to chats. Pre- and early post-treatment 
monitoring was conducted in conjunction with these activities so that their effectiveness could 
be adaptively tracked over time.  

Restoration treatments can proceed at the remaining ten sites as soon as CPC fences in its 
lands along the new power line access road (as Teck Metals Ltd. did in fall 2013), so that 
livestock grazing and trampling is no longer a deterrent to invasive weed control and native 
shrub planting. Recommendations for restoration activities and specific treatment prescriptions 
to be implemented in 2014 are provided in this report, and detailed in Machmer and Keefer 
(2013).   
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1.0 INTRODUCTION AND BACKGROUND  

This report describes the second year of a multi-year project intended to restore the critical 
habitat of the western Yellow-breasted Chat (Icterius virens auricollis) subspecies breeding in 
the Waneta Expansion Project (WEP) area. The project was initiated in late spring of 2012 and 
findings from year one (May 2012 to December 2013) are described in a previous report 
(Machmer and Keefer 2013). This restoration project is being jointly funded by the Waneta 
Terrestrial Compensation Program (WTCP) and by Teck Metals Ltd. (Trail Operations) on land 
owned by CPC, Teck, another private landowner, the Crown and BC Parks. A number of other 
stakeholders have endorsed and collaborated on this project including the federal Yellow-
breasted Chat SAR Recovery Team, the Canadian Wildlife Service, multiple landowners (Teck 
Metals Ltd., CPC, BC Parks), the FWCP, the Ministry of FLNRO, the Central Kootenay Invasive 
Plant Committee, the West Kootenay Naturalists, Selkirk College, the Ktunaxa Nation Council 
and Tipi Mountain Native Plants Ltd. This report focuses on methods, results and deliverables 
completed in year two, and recommendations for key next steps in fulfillment of overall project 
objectives. 

Yellow-breasted Chats are considered “endangered” by the federal Committee on the Status of 
Endangered Wildlife in Canada (2013) and red-listed by the BC Conservation Data Centre 
(2013). A recovery strategy available for this species (Environment Canada 2013) highlights the 
monitoring and habitat restoration needs for the southeastern population found at Waneta. Up 
until 2004, this species was thought to breed exclusively in the South Okanagan and 
Simillkameen Valleys, but then a tiny southeastern breeding population was uncovered at 
Waneta (Machmer et al. 2005; Dulisse et al. 2005). Additional chat surveys conducted in the 
Waneta Terrestrial Compensation area from 2005 through 2010 confirmed three, five, five, 
eight, three, and seven breeding pairs respectively (Machmer and Ogle 2006; Machmer 2007a, 
2007b, 2009a, 2010, 2011).  

Numbers of active breeding territories have declined since construction of the Waneta 
Expansion Project (WEP) started in 2011. Only two territories were confirmed active in 2011-
2013 (Machmer 2012, 2013). Furthermore, no young fledged successfully from 2011-2013 in 
the Waneta area, despite pairs attempting to re-nest after initial nest failures. Reasons for these 
apparent declines are unclear, but may be related to increased levels of activity and disturbance 
in the project area, as well as greater habitat degradation associated with construction (due to 
invasive plant encroachment and road use). Additional factors related to livestock grazing 
pressure and trampling, seasonal weather patterns and climate change cannot be ruled out. 

Seventeen chat breeding territories have been mapped at Waneta since 2004 (Figure 1), and 
these lands have been designated as critical habitat by Environment Canada (2013). All are 
characterized by shrub-dominated mesic vegetation on warm aspects at elevations below 770 
m. The sites have become increasingly degraded in recent years due to invasive plant spread
from roads and access trails, livestock grazing and trampling, and nearby development. Most 
territories are surrounded or include degraded grassland dominated by annuals such as 
cheatgrass (Bromus tectorum) and introduced black locust (Robinia pseudoacacia) is rapidly 
encroaching on some sites. The mapped territories and the adjacent suitable habitat confined to 
a 25 ha area near the confluence of the Columbia and Pend d’Oreille Rivers are the primary 
target sites for this restoration project (Machmer and Keefer 2013). The lands of interest are 
predominantly private (i.e., owned either by CPC, Teck Metals Ltd., BC Parks, or a private 
landowner), with a small crown parcel located on the BC Hydro 5L98 power line. Ongoing 
collaboration with the landowners is vital for the success of this restoration project.
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Figure 1.  Locations of 17 yellow-breasted chat breeding territories mapped at Waneta since 2004 REMOVED FOR SPECIES PROTECTION.
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Chat critical habitat is shared with many other animal and plant species at risk (i.e., western 
toad (Bufo boreas), western skink (Plestiodon skiltonianus), North American racer (Coluber 
constrictor), northern rubber boa (Charina bottae), Lewis’s woodpecker (Melanerpis lewis), 
common nighthawk (Chordeiles minor), barn swallow (Hirundo rustica), great blue heron (Ardea 
herodias), Townsend’s big-eared bat (Corynorhinus townsendii), California hairstreak (Satyrium 
californica), immaculate green hairstreak (Callophrys affinis), monarch (Danaus plexippus), 
checkered skipper (Pyrgus communis), silver-spotted skipper (Epargyreus clarus), porcupine 
grass (Hesperostipa spartea), Spanish clover (Lotus unifoliatus), common clarkia (Clarkia 
rhomboidea) and Sutherland’s larkspur (Delphinium sutherlandii); see Machmer et al, 2005), all 
of which will benefit directly from this habitat restoration project. 

1.1 Project Goals and Objectives 

The overall goals of this multi-year project are to: 
 enhance the critical and adjacent suitable habitat of Yellow-breasted Chats (YBCH)

through restoration of the native shrub-dominated riparian plant community in the rare
very dry warm Interior Cedar Hemlock (ICHxw) ecosystem;

 restore and/or enhance habitat suitability for other listed species sharing this habitat;
 contribute to improved restoration knowledge and practice;
 improve ecosystem resiliency in light of additional habitat impacts and disturbance; and
 promote greater awareness and stewardship of endangered species habitat through

partnerships with landowners, First Nations, federal and provincial agencies, educational
institutions, as well as conservation and NGO groups.

The broad-based objectives of this multi-year project are to: 
 assess the condition of the vegetation communities within and adjacent to critical habitat

and prioritize their need for restoration;
 develop prescriptions for priority restoration sites which integrate all available data (from

baseline vegetation surveys, previous YBCH breeding territory assessments, listed plant
survey data, as well as consultation with First Nations on key ethnobotanical species);

 progressively implement prescriptions to restore/enhance native plant community
density, species composition, stand structure, condition and habitat suitability;

 monitor the effectiveness of restoration prescriptions and make adaptive adjustments as
necessary through time; and

 provide opportunities for stewardship, learning, enrichment, volunteering, mentoring  and
employment for a range of project stakeholders and supporters.

In 2012, the following project objectives were successfully completed (Machmer and Keefer 
2013): 

 The condition of vegetation communities in known chat breeding territories was
assessed. A photo record was established for each site and their need for restoration
was prioritized.

 Available background breeding territory vegetation data and incidental listed plant data
was reviewed, and this information was integrated into development of restoration
prescriptions.

 Input on key ethnobotanical species was solicited from a First Nations perspective.
 Restoration prescriptions (emphasis on key nesting shrubs, native grasses, listed plants

and ethnobotanical species) were developed for the high priority sites.
 Collection of native local seed/stock for planting in future years was initiated.
 A report was completed with 2013 recommendations for WTCP and stakeholders.
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Specific objectives of this project addressed in 2013 were to: 
1. Prepare a complete species list for all planting needs.
2. Collect and propagate local plant seeds, fruits and cuttings for project use in future years.
3. In consultation with Tipi Mountain Nursery, evaluate development of plant stock collected in

2012 and order remaining plant stock for planting in spring of 2014.
4. Prioritize and rank sites for treatment in 2013, based on need and logistical considerations.
5. Develop and conduct pre-treatment monitoring at priority treatment sites.
6. In cooperation with landowners and partners (Teck, MOE, CKIPC), plan and implement

restoration prescriptions at priority sites.
7. Conduct early post-treatment monitoring at priority treatment sites.
8. Conduct stakeholder field sessions and engagement activities.
9. Enter all data and produce a summary report with recommendations and a plan for

continued restoration implementation in 2014.

2.0  METHODS AND RESULTS 

Methods and corresponding preliminary results are discussed in this section, according to the 
fulfillment of objectives 1-9 above. 

Objectives 1, 2 and 3: 
A comprehensive list of high value shrub species known to be important for chat breeding was 
prepared and submitted to Tipi Mountain in January of 2013 (Table 1).  This list was based on a 
review and analysis of chat breeding territory data from all years (Machmer and Ogle 2006; 
Machmer 2007a, 2007b, 2009a, 2010, 2011, 2012, 2013).  

With the intention of gathering a local genetic supply of seeds, fruits and cuttings for 
greenhouse use that would provision this project over future years, Pandion Ltd. collected many 
of the species in Table 1 locally in the Castlegar, Trail, Montrose, Waneta, and Pend d’Oreille 
areas. In 2013, stock of the following plant species were collected: snowberry (Symphoricarpus 
albus) cuttings, Scouler’s willow (Salix scouleriana) catkins, choke cherry (Prunus virginiana), 
pin cherry (Prunus pensylvanica) and black hawthorn (Crataegus douglasii) berries. An 
estimated 30 person-hours were spent and plant materials were delivered to Tipi Mountain Plant 
Nursery for processing. Selected species (i.e. honeysuckle and red hawthorn) stock was not 
available in sufficient quantities, so these were ordered from the Native Seed Foundation in 
Montana, and are being processed at TMNP Nursery. Some species collected in 2012 and 2013 
have very long stratification times, hence plugs for planting will only be available in spring 2014 
(B. Castle-Dixon, pers. comm.). A total of $3,603.00 has been spent in 2013 for plant stock 
purchased from suppliers, and additional costs will accrue for winter storage (B. Castle-Dixon, 
pers. comm.). There will also be separate labour and material costs to plant, irrigate and tend 
the plants in the spring and summer of 2014.  

Objective 4:  
As described in Machmer and Keefer (2013), all treatment areas were visited in summer/fall of 
2012 for assessment and pre-treatment plot sampling and photo-monitoring. In 2013, sites for 
treatment were ranked based on (a) the degree of ecological need for restoration, (b) land use 
activities being conducted nearby by CPC and other landowners during 2013 which could affect 
the success of treatment, (c) budgetary considerations, and (d) other logistical constraints.  A 
priority ranking for 2013 treatment is provided in Table 2, with an accompanying rationale.  
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Table 1. List of high value shrub species found in chat breeding territories and current status of seed/stock supply for this project. 

LATIN NAME COMMON NAME % COVER SEED OR STOCK SUPPLY AND CODE COMMENTS 

Physocarpus malvaceus Mallow ninebark 30 Pandion collected in 2012 (MM12003/19/20/21/22) Adequate supply

Amelanchier alnifolia Saskatoon 14 TMNP in stock (SF120011TMN) Adequate supply 

Holodiscus discolor Oceanspray  14 Pandion  collected in 2012 (MM120004/9/10/11/12/13) Adequate supply

Symphoricarpos albus  Snowberry 12 Pandion collected in 2013 Adequate supply 

Salix scouleriana Scouler’s willow 8 Pandion collected in 2013 Adequate supply 

Prunus virginiana Choke cherry 4 TMNP in stock (CM120043TMN) and  MM collected in 2013 Adequate supply 

Salix bebbiana Bebb’s Willow 3 TMNP in stock (SF120003) Adequate supply 

Rosa nutkana Nootka rose 2 TMNP in stock (DC120099TMN) Adequate supply 

Rosa woodsii Prairie rose 2 TMNP in stock (DC120099TMN) Adequate supply 

Crataegus douglasii Black hawthorn  2 Pandion collected  in 2013  Needs evaluation 

Crataegus Columbiana Red hawthorn 1 Ordered seed from Native Seed Foundation Needs evaluation 

Ceanothus sanguineus Red-stemmed ceanothus 1 Pandion collected in 2012 (MM120005) Adequate supply 

Philadelphus lewisii  Mock orange 1 Pandion collected in 2012 (MM12002/14/15/16/17) Adequate supply

Corylus cornuta Beaked hazelnut  1 Pandion collected in 2012  (MM120023/24/25/26) Adequate supply 

Sambucus cerulea Blue elderberry  1 Pandion collected in 2012 (MM120001/6/7) Adequate supply 

Cornus stolonifera Red-osier dogwood 0-1 TMNP in stock  (DC120097TMN) Adequate supply 

Prunus emarginata Bitter cherry  1 Pandion collected in 2013 Needs evaluation 

Ceanothus velutinus Snowbrush 0-1 TMNP in stock (SF0079) Adequate supply 

Lonicera cilosa Honeysuckle 0-1 Ordered seed from Native Seed Foundation Needs Evaluation 

Balsamorhiza sagittata Arrow leaved balsamroot  0 TMNP in stock (DC0005) Adequate supply 
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Table 2. Candidate restoration treatment site locations, overall priority for restoration, 2013 ranking for treatment rank and rationale. 

SITE 
NAME 

OWNER UTMs  (N; E) PRIORITY 2013 

RANK 

RATIONALE FOR RANKING 

1. Alfalfa   
 

High 3 No WEP or other work is planned here, the treatment is endorsed and funded by Teck and both Teck and 
CKIPC endorse the chemical control necessary along the access road through the site.  

2. Isthmus  
 

High 2 No WEP or other work is planned here, the treatment is endorsed and funded by Teck and both Teck and 
CKIPC endorse the chemical control necessary along the access road through the site. 

3. New 
Line

 

 

Low - WEP ROW access, clearing and line construction as well as livestock trampling will affect this site, hence 
treatment to be delayed till work completed and livestock excluded. 

4. Pine 
Snag

  
 

Moderate - No WEP work planned here but the site should only be treated with collaboration of the landowner regarding 
exclusion of livestock from treated areas. 

5. R&W 
Tower

 Low - WEP ROW access, clearing, line construction and livestock trampling will affect this site, hence treatment 
should be delayed till work completed and livestock exclusion fencing is in place 

6. Highliner Moderate - Access road use will be needed for ROW clearing and line construction, and fencing is needed to exclude 
livestock from treated areas. 

7. Elk Path  
 

Moderate - No WEP work planned here but the site should only be treated once livestock exclusion fencing is in place. 

8. Cow
Grove   

High 4 No WEP work planned here but the site should only be treated once fencing is in place and with collaboration of 
the landowner regarding exclusion of livestock from treated areas; eradicate high priority weed plumeless thistle 
asap. 

9. Aspen
Grove

 

 

Moderate - Access road use will be needed for ROW clearing and line construction, and livestock trampling will also affect 
this site, hence treatment to be delayed till work completed and livestock excluded. 

10.Bear Lair 
 

Moderate - No WEP work planned here but the site should only be treated with collaboration of the landowner regarding 
exclusion of livestock from treated areas. 

11. L71 Line  
 

Moderate 5 No WEP work planned here but the site should only be treated with collaboration of the landowner regarding 
exclusion of livestock from treated areas; eradicate high priority weed plumeless thistle asap. 

12.TB
Fence

  Moderate - Access road use will be needed for ROW clearing and line construction, and livestock trampling will also affect 
this site, hence treatment to be delayed till work completed and livestock excluded. 

13. Shrub
Island

 
 

High 6 The main shrub island site and adjoining work site I could be treated immediately and and both Teck and CKIPC 
endorse the chemical control necessary along the access road through the site. 

14. Seven
Mile Rd.

 

 

Very High 1 No WEP or other work is planned here, the treatment is endorsed and financially supported  by Tack; black 
locust invasion threatens the entire hillside are of high value habitat. 

15. Lower
Gully

 

 

Moderate - Chemical control treatment could be initiated in summer 2013 at this site, but fencing is required to ensure 
livestock exclusion before other work is done here. 

16. Beaver
Ck

 

 

High 7 The Montrose water improvement project will be completed in spring 2013 so it would be possible to initiate 
treatment (assuming no additional restoration needs are identified post-project).  

17. Work
Site H  

Moderate - The access road will be needed during ROW clearing and line construction so work should be deferred till work 
complete and livestock exclusion fencing installed. 
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Table 3. Time frame and summary of all project activities completed in 2013. 

DATES SUMMARY OF ACTIVITY 

January 9, 2013 Communicate with Wendy Horan and Mike Keefer regarding rare plant mapping coverage layer for Waneta area. Mapping coverage received and integrated 
into planning for 2013 restoration treatments, to ensure that restoration work does not negatively impact any rare plant occurrences found in the area.. 

January 10, 2013 Communicate with Mike Keefer regarding ethnobotanical plants of importance to First Nations in the Waneta area and integrate into prescription development. 
January 18, 2013 Obtain latest updated mapping data for chat breeding territory sites at Waneta from Kathleen McGuiness and integrate into planning for 2013 treatments. 

February 5, 2013 Communicate with Wendy Horan and request updated mapping for CPC properties in the Waneta area around the target restoration properties. 

March 5, 2013 Follow up with Wendy Horan regarding WEP work scheduling for ROW clearing and power line construction and use of different lay down sites in relation to 
priority sites and planned activities for restoration. Discuss livestock exclusion fencing and the need to fence off CPC and Teck lands for restoration treatments 
to be effective. 

March 6, 2013 MM prepared a presentation on the chat inventory, monitoring and habitat restoration work ongoing at Waneta for a workshop sponsored by the Ktunaxa Nation 
Council. 

March 7, 2013 MM attended a Species At Risk workshop in Cranbrook organized by the Ktunaxa Nation Council. Attendees included Ktunaxa Nation members, as well as 
representatives from FLNRO, MOE, Environment Canada, Ministry of Aboriginal Affairs, Teck Metals Ltd., Wildsight, Nupku Development Corporation, and 
various contractors, etc. MM gave a presentation on her ongoing chat inventory, monitoring and restoration work at Waneta and in Creston. 

March 8, 2013 MM participation in a SAR workshop and the setting of ongoing SAR priorities for the Ktunaxa Nation. 

March 12, 2013 Develop a final plant list and check with Bonnie-Castle Dixon (TMNP) regarding stratification of last year’s collections and need for further plant collections and 
ordering. 

March 21, 2013 Meet with Dave DeRosa (Teck) regarding establishment of livestock exclusion fencing on Teck and CPC land to prevent cow grazing and trampling and to 
reduce risk of restoration treatments being undermined by livestock impacts. 

March 22, 2013 Correspond with Jen Vogel (CKIPC) and develop a work plan for 2013 weed control on restoration lands; send to Mike Keefer for comment and submit to 
CKIPC. 

March 23, 2013 Correspond with Bonnie-Castle Dixon and Bjorn Thor Smestad regarding available plant stock; clarify process for storage; talk to Mike Keefer and Bonnie 
Castle-Dixon.. 

March 28, 2013 Based on feedback from TMNP and Mike Keefer, order residual seed not available elsewhere from Montana Native Seed Foundation. 
March 28, 2013 Emails with Thor Smestad about cuttings for chat habitat restoration project. 

  April 2, 2013 Meeting with Wendy Horan regarding property maps for restoration lands, need for livestock exclusion fencing, coordination of weed control activities, etc. 
April 2, 2013 Prepare a presentation on the chat restoration project for the Selkirk Fish & Wildlife students. 
April 5, 2013 Site visit to look at restoration sites and fencing issue with Dave DeRosa and requirements for livestock exclusion on CPC and Teck sites.  
April 5, 2013 Look at chat restoration sites in Beaver Creek Provincial Park and discuss invasive black locust control treatment options with Hugh Ackroyd (BC Parks). 
April 8, 2013 Deliver presentation to Selkirk College Fish & Wildlife Recreation Program class. 
April 8, 2013 Talk to Bonnie Castle-Dixon at TMNP Nursery about the best snowberry cuttings collection procedure and implement. 

  April 9, 2013 Talk to Terry Anderson (MOE) regarding his black locust control treatments at Syringa Creek Park; research other control treatment options and effectiveness, 
develop control options for restoration sites based on slope, aspect, soil moisture and nutrient conditions.. 

April 10, 2013 Talk to Wendy about report and weed control that integrates CPC’s needs with the objectives of the restoration project. 
April 12, 2013 Collect snowberry cuttings from Castlegar and Trail sites. 
April 13, 2013 Package up cuttings; take to Greyhound; return on Sunday. 
April 16, 2013 Meet with Wendy Horan to discuss fencing and weeds; follow up with Dave DeRosa regarding fencing and weeds. 
April 16, 2013 Follow-up emails with Wendy Horan, Larry Peitsche and Dave DeRosa regarding fencing and weeds. 
May 23, 2013 Complete Scouler’s willow collections in Waneta and Pend d’Oreille areas. 
May 29, 2013 Complete Scouler’s willow collections in Castlegar and Trail areas.  
May 31, 2013 Complete Scouler’s willow collections in Nelson area. 
June 1, 2013 Package and send off Scouler’s willow. 
June 1, 2013 Collect Scouler's in Ymir; package and send to Cranbrook via Greyhound. 
June 25, 2013 Phone call with Dave DeRosa to discuss weeds, fencing, on chat restoration lands. 
June 26, 2013 Mechanical weed control at Waneta treatment sites.  
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DATES SUMMARY OF ACTIVITY 

June 27, 2013 Chemical weed control coordination meeting on sites to be treated (with Jen Vogel, Crystal Klym and Allan Freeborn at Waneta) 
June 28, 2013 Conduct mechanical weed control. 
July 2, 2013 Conduct mechanical weed control. 
July 3, 2013 Conduct mechanical weed control. 
July 8, 2013 Conduct mechanical weed control. 
July 9, 2013 Conduct mechanical weed control; meet with Allan Freeborn on site to get update on chemical control 
July 15, 2013 Conduct mechanical weed control. 
July 16, 2013 Conduct mechanical weed control. 
July 24, 2013 Conduct mechanical weed control. 
July 24, 2013 Meet with Jen Vogel, Crystal Klym and Allan Freeborn to coordinate weed treatments in fields; take weeds to dump. 
July 27, 2013 Conduct mechanical weed control. 
August 1, 2013 Call Bonnie regarding plant stock order and collect hawthorn berries; conduct mechanical weed control. 
August 7, 2013 Conduct mechanical weed control. 
August 13, 2013 Conduct mechanical weed control; conduct pin and choke cherry berry collections at Waneta. 
August 15, 2013 Email Bonnie Castle Dixon and Mike Keefer regarding pin and choke cherry collections; package and send. 
September 17, 2013 Get equipment for black locust restoration treatment at Beaver Creek (rebar, herbicide, chainsaw oil, flagging); organize and coordinate treatment with BC 

Parks personnel. Do pre-treatment plot establishment and monitoring. 
September 18, 2013 Complete Beaver Creek black locust restoration treatments (2 x cut trees and herbicide stumps; 2 x girdle trees and herbicide stem) in coordination with BC 

Parks staff (Terry Anderson, Hugh Ackroyd, Tom Rose and Clint Seffchuck). Do early post-treatment monitoring. 
September 19, 2013 Contact Selkirk College to check about help with locust wood disposal from the Beaver site and options for student involvement. 
October 6, 2013 Mark locust patches and all trees for removal; establish plots and conduct pre-treatment monitoring; input patch coordinates. 

October 19, 2013 
Contact Caleb Patterson (AAA Treeworks), Jake Rose (Loki Tree Service) and Joe (Limbwalker Tree Service) to arrange viewings for black locust removal 
treatments on Teck lands, make and send google earth image of patch to all prospective contractors. 

October 15, 2013 Meet contractors on site and get estimate. 
October 16, 2013 Deal with Loki, get all safety documentation, email Dave DeRosa and them Moss Glasson (Teck) regarding black locust control treatments. 

October 21, 2013 
Talk to Dave DeRosa and Moss Glasson about contractors and problems with hiring contractors not already approved by Teck, emails with Loki, Limbwalker, 
and AAA. 

October 25, 2013 Deal with Caleb Patterson on restoration contract; site visit with Silas Patterson of AAA Tree Service (2 - 5:30; 160 km). 

October 28, 2013 
Talk to AAA, call Bonnie Castle Dixon regarding cold storage arrangements for plant stock, review black locust treatments, email Dave DeRosa and Moss 
Glasson, source and price glysophate. 

October 29, 2013 
Phone call with Silas Patterson, email to AAA and to Terry Anderson regarding herbicide concentrations. Source drills, drill bits, syringes and equipment for 
herbicide stem injection; do research on injection option.. 

October 31, 2013 Meet AAA crew and do harvest treatment; paint and herbicide all cut stumps 
November 1, 2013 Meet AAA, check on crew progress; and herbicide cut stumps, clean up woody debris 
November 3, 2013 Meet AAA crew and do girdling and herbicide stem injection and painting treatment; deal with woody debris; do early post-treatment monitoring. 
December 17, 2013 Prepare year end report 
December 20, 2013 Prepare year end report 
December 27, 2013 Prepare year end report 
December 28, 2013 Prepare year end report 

A total of seven sites were identified and received some form of treatment in 2013. The “Seven Mile Road” was the highest priority 
because of invasive black locust rapidly encroaching from roadsides onto high value shrublands along this entire hillside. The area is 
owned by XX, there was no potential for interference from WEP activities, the treatment was endorsed and financially supported by 
XX, hence there were no impediments to proceeding. Similarly, the “Alfalfa” and “Isthmus” territory sites are also located away from 
the WEP construction footprint area, so they were identified as priorities 2 and 3 for treatment. The “Cow Grove” and “L71 Line” sites
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owned by XX and XX were assigned priorities 4 and 5 for treatment, respectively. This was 
mainly because of a serious plumeless thistle invasion on these lands which needs to be 
eradicated immediately, before any other restoration activities can be undertaken. The “Shrub 
Island” site (owned by XXXX) was assigned a priority of 6, given that some of it could be 
worked on without interference from WEP activities. The “Beaver Creek” Park site was given a 
priority of 7, because it is away from the WEP footprint, but it is already heavily infested with 
black locust and other invasive species. Furthermore work here was conditional on the 
completion of the Montrose water improvement project in spring 2013. This project was 
completed on time, so some restoration work at Beaver Creek did proceed in 
2013.  

Restoration work was not considered at the remaining sites due to conflicting land use activities 
in summer 2013 with the potential to undermine treatment effectiveness (e.g., activities 
associated with WEP power line construction, and livestock grazing/trampling). In fall of 2013, 
XX funded and completed construction of a livestock exclusion fence along the boundaries of 
its high value chat lands in Figure 1. Once XX does the same along its boundaries, livestock 
can be effectively excluded from most of the high value chat habitat, and restoration treatment 
can proceed in the remaining territories (assuming WEP construction activities are completed). 

Objective 5:  
Pre-treatment plot establishment, sampling and photo-monitoring was undertaken during 
assessments at all restoration sites in fall of 2012 (see Machmer and Keefer 2013). However it 
was deemed important to conduct additional pre-treatment monitoring in conjunction with 
planned black locust removal/control treatments at the “Seven Mile” and “Beaver Creek” sites 
for the following reasons: 

a. There is no one 100% effective treatment accepted for black locust control in the region, 
hence it is important to closely document the success of any treatments applied, so that 
the findings can contribute to improved restoration practice approaches for control of this 
species (XX XX need such information to apply to other lands also impacted by invasive 
black locust);

b. Three different treatments for black locust control were applied (1 - cut locust stem and
paint cut stump with glysophate; 2 - girdle locust stem and paint girdled stem with
glysophate; 3 - girdle locust stem and stem inject and paint girdled stem with glysophate)
and additional monitoring was deemed necessary to fully document the effectiveness of
each approach; and

c. The sites differed markedly in slope, aspect, elevation, stand structure and locust density
and it was felt important to document this baseline and observed changes by site type,
to help interpret the treatment results.

Therefore additional pre- and early post-treatment monitoring was conducted in permanently 
marked plots, as described in Appendix 1. This monitoring was intended to provide a visual 
impression of the immediate effects of locust control (stem removal or stem girdling) treatments, 
prior to conducting fill planting or other restoration efforts. 

Objectives 6 and 7:  
All project activities undertaken by Pandion Ltd. in cooperation with landowners, project partners 
and collaborators to plan and implement this project are described in Table 3. Consistent with 
restoration prescriptions prepared in 2012, the following restoration treatment activities were 
completed during the 2013 season:  
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2.1 Mechanical Invasive Plant Control 

Pulling of various invasive weed species was conducted repeatedly by Pandion Ltd. from June 
through mid-August (prior to seed release) at the Seven Mile, Alfalfa, Isthmus, Shrub Island and 
Cow Grove sites. The main species targeted for treatment included plumeless thistle, spotted 
knapweed, sulphur cinquefoil, hoary alyssum, St. Johnswort, great mullein, western goatsbeard, 
and common sweet clover (although all species detected were pulled). Sites were visited on a 
regular rotation and invasive species were pulled from the root, bagged up, and delivered to the 
Regional District transfer station for deep burial. Treatment of areas occupied by breeding chats 
(based on ongoing surveys being undertaken by Marlene Machmer from late May to August 
2013) was systematically avoided. 

2.2 Chemical Invasive Plant Control  

Marlene Machmer met with Jen Vogel and Crystal Klym to discuss and coordinate invasive 
plant chemical control priorities at the restoration sites. Maps were provided to CKIPC showing 
the boundaries of target sites and focal species for treatment at each site were provided in 
writing. Herbicide treatment applications were conducted repeatedly from June through 
September by Allan Freeborn (Kootenay Weed Control). Treatment generally involved use of a 
truck-mounted sprayer or a backpack sprayer in areas with poor access or sensitive shrub 
stands. Treatments were conducted at the L71 Line and Cow Grove sites (particularly to 
address the plumeless thistle infestation), and along the roadside margins of the Isthmus, 
Alfalfa, Shrub Island, TB Fence, Aspen Grove, Highliner, R&W Tower and Pine Snag sites to 
address all invasive species. The latter treatments were partly subsidized through the Regional 
District’s Area A Chemical Control Program, with additional funding provided by XX. Note that 
chemical control in areas occupied by breeding chats was systematically avoided through 
regular communication between Marlene Machmer and Allan Freeborn. 

2.3 Invasive Black Locust Control 

Restoration prescriptions identified the need to control invasive black locust infestations at the 
Beaver Creek and Seven Mile sites. Specific treatments were developed for each site, based on 
consultation with the participating landowners:  

a. Beaver Creek Provincial Park (MOE-owned)
Park personnel wanted some experimental trials completed to first determine the most effective 
approach to locust control, before full treatment of the whole park area. They also wanted to 
retain some stand structure in those areas where locust is the dominant cover, but where there 
is little or no understory at the present time. Hence, the following treatments (two replicates of 
each treatment or four in total) were completed along the north side of Beaver Creek Provincial 
Park: 

1- Locust tree removal with chainsaw and glysophate application to cut stump; and 
2- Removal of all locust trees <12 cm dbh with chainsaw and girdling of all trees ≥12 cm 

dbh with a chainsaw, followed by glysophate application to cut stump or girdled stem. 

Stem girdling involved cutting a deep (minimum three inch swath) all along the circumference of 
the tree at stump height. All exposed wood on girdled trees and cut stumps was painted with a 
dilute (50 mls/1 litre of water) solution of glysophate in an attempt to kill each tree and prevent 
re-sprouting. The woody material was piled and most was hauled to the access roadside where 
the fire hazard was reduced and people could retrieve the material for firewood. Treatments 
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 were completed by BC Parks personnel (Terry Anderson, Hugh Ackroyd, Tom Rose and Clint 
Seffchuck) working in collaboration with Pandion staff. Plot establishment, pre- and post-
treatment monitoring, prescription development and implementation will continue to be 
conducted by Pandion Ltd. in collaboration with BC Parks personnel. 

b. Seven Mile Road 
XXX. requested that only previously XXX certified contractors complete the chainsaw work on 
site, hence AAA TreeWorks was hired to undertake that portion of the treatment, working in 
partnership with Pandion staff who undertook the herbicide work and site clean-up. The site is 
quite steep, and to reduce the potential for erosion, it was not appropriate to harvest all of the 
locust simultaneously. Instead a combination of treatments was conducted in order to create a 
barrier between the chat occupied territories and the encroaching locust stands. Two 
replicates of the following two treatments (four total) were conducted within an approximate 
1.5 ha area: 

1- Locust tree removal with chainsaw and glysophate application to cut stump; and 
2- Removal of all locust trees <12 cm dbh with chainsaw and girdling of all trees ≥12 cm 

dbh with a chainsaw followed by glysophate application to cut stump or injection into 
girdled stem and application to girdled stem. 

Again, stem girdling involved cutting a deep (minimum three inch swath) all along the 
circumference of the tree at stump height. All exposed wood on girdled trees and cut stumps 
was painted with a dilute solution of glysophate in an attempt to kill each tree and prevent re-
sprouting. A gas-powered drill was also used to drill 2-3 holes (depending on tree size and 
diameter at stump height) into the root collar of each tree. A dilute solution (50 mls/per liter) of 
glysophate was injected directly into each of the holes. All of the woody material was hauled to 
the roadside where fire hazard was reduced and people could retrieve the material for firewood. 

Early post-treatment monitoring was conducted at each of the treatment sites, as detailed in 
Appendix 1. 

Objective 8:  
In conjunction with this project, Pandion Ltd. has worked hard to actively involve its partners and 
collaborators in this project and to update all interested parties on activities and progress. 
Several stakeholder engagement activities were conducted in 2013, as summarized below (and 
detailed in Table 3): 

 MM prepared a one hour presentation on the 2005-2013 chat inventory, monitoring and
habitat restoration work she is conducting at Waneta (and in the Creston Valley for the
Ktunaxa Nation Council). This presentation was presented at a Species At Risk (SAR)
Workshop hosted by the Ktunaxa Nation Council in Cranbrook on March 7-8, 2013.
Attendees included First Nations members, as well as representatives from FLNRO, MOE,
Environment Canada, Ministry of Aboriginal Affairs, Ministry of Mines, Teck Metals Ltd.,
Wildsight, Nupku Development Corporation, and various regional contractors. On day two of
the workshop, various SAR priorities of the Ktunaxa were discussed in a facilitated
workshop, including selected plants of the ethnobotanical importance.

 MM prepared and delivered a presentation on the chat inventory, monitoring and habitat
restoration work at Waneta to Selkirk College students in the Recreation, Fish & Wildlife
Program on April 8, 2013.
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 MM also encouraged field involvement of Selkirk College students in the black locust
removal treatments in Beaver Creek Park during fall of 2013. However due to safety policy
and liability regulations, it was not possible to have student volunteers undertake the locust
control work on BC Parks property. Similarly, pre-approved Teck-certified contractors only
were permitted to undertake the work on their private land.

 MM communicated regularly with staff and contractors at CKIPC (i.e., Jen Vogel, Crystal
Klym, Allan Freeborn) to ensure good integration and coordination of Pandion’s invasive
plant control priorities and activities on restoration lands with those of CKIPC in the broader
Area A.  This included several meetings with CKIPC, Teck representatives, two site visits
with Kootenay Weed Control, and ongoing communication of progress at individual sites.
The efficacy of the chemical control treatments will be monitored by Pandion Ltd. and
CKIPC will be provided with updated information and recommendations for future years.

 MM communicated regularly with landowners at sites treated in 2013. This included regular
communication and occasional meetings with Dave DeRosa and Moss Giasson (Teck
Metals Ltd.), Wendy Horan and Larry Peitzsche (CPC), Hugh Ackroyd and Terry Anderson
(BC Parks and MOE), and with Hugh Buckley. Topics addressed included the need for
livestock exclusion fencing, coordination of weed control and other land use activities,
acquisition of property maps for restoration lands, options for black locust control treatment
and effectiveness monitoring, communication regarding chat breeding activity and
avoidance of disturbance in chat-occupied areas, etc.

 Pandion Ltd staff worked closely with BC Parks staff to jointly complete the black locust
control treatments in Beaver Creek Provincial Park, and park staff will be updated on the
efficacy of those treatments, and recommendations for future follow-up, as part of ongoing
monitoring and communication.

 MM communicated regularly with Tipi Mountain Native Plant Nursery staff to ensure proper
plant material collection, handling and storage, and to guarantee an adequate and timely
supply of local native plant stock for this project.

 MM is pre-scheduled to give a presentation on the Chat Habitat Restoration Project to the
West Kootenay Naturalists on January 27, 2014 in Castlegar.

3.0 DISCUSSION AND RECOMMENDATIONS 

All of the restoration objectives set for 2013 have been successfully addressed. Prescriptions 
were implemented at the seven sites where treatment could be initiated without interference 
from WEP construction activities or threat of livestock trampling and grazing. Activities included 
mechanical invasive plant control, chemical control, and treatment of black locust using a 
combination of stem cutting/girdling and external application or stem injection with the herbicide 
glysophate.  

In fall of 2013, XXX funded and completed construction of a livestock exclusion fence along the 
boundaries of its high value chat lands. Once XXX does the same along its boundaries, 
livestock can be effectively excluded from most of the high value chat habitat. This means that 
restoration treatments can then proceed in areas where livestock grazing and trampling is 
currently a deterrent to native shrub planting and invasive weed control (assuming WEP 
construction activities are completed). MM spoke with XXX about these issues in 
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December of 2013 and apparently, the Community Relations branch of XXX will be following up 
with XXX regarding the fencing of Site J (on XXX land located along the boundary of the newly 
fenced XXX land). It is anticipated that a fence will be installed this spring (XXX, pers. comm.), 
which will allow for treatment of the remaining restoration sites at Waneta, beginning in 2014. It 
will also reduce the potential for livestock trampling and weed encroachment onto the newly 
cleared power line ROW, and freshly disturbed access routes and tower site areas. 

A large volume of plant stock collected locally and overwintered at TMNP will be available for fill 
planting in spring 2014 at target restoration sites. In addition to planting, these plants will require 
periodic irrigation and tending through the 2014 season. Invasive weed control efforts (both 
chemical and mechanical) will need to continue in 2014. Pruning trials focusing on selected 
shrub species to increase shrub density vigor will be initiated in spring and fall of 2014, as 
described in prescriptions prepared by Machmer and Keefer (2013).  

The first year of black locust control treatment was successfully implemented with assistance 
from project partners. At the Seven Mile site owned by XXX, a large barrier has been created 
between the suitable shrub habitat and the encroaching locust stands to the south. This barrier 
will be planted in spring 2014 to extend the suitable habitat and the residual girdled locust to the 
south will provide some structure to reduce erosion and elk trampling along this relatively steep 
slope. At Beaver Creek where the previously occupied chat habitat is already infested with black 
locust, the girdled trees will continue to provide some structure for wildlife as they die back, and 
while shrubs planted in spring 2014 develop in the understory. A second year of herbicide 
application on cut black locust stumps and girdled trees will be necessary at both sites treated in 
fall of 2013. Additional locust control may be undertaken in fall of 2014, contingent on funding 
and the results of early post-treatment effectiveness monitoring.  

Only two yellow-breasted chat breeding territories were active in 2013 and chat inventory and 
monitoring efforts will need to continue at all previously active sites to ensure that no occupied 
breeding territories are disturbed by ongoing WEP construction or restoration efforts. Given that 
a 2013 chat inventory of the Creston Valley (funded by the Ktunaxa Nation Council through the 
AFSAR Program; Machmer, in prep.) uncovered no other chat breeding activity in southeastern 
BC (other than that that confirmed in the WEP area), restoring suitable areas at Waneta to 
support this endangered species remains a number one priority.  
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APPENDIX 1a.  Summary of 2013 pre- and early post-treatment monitoring activities at black locust control sites.

Site Name Plot # Treatment (pre or post) UTM 
Easting 

UTM 
Northing 

Elevation 
(m)  

Date 
(m/d/y) 

Surveyor Photo Description  
see photos on next page) 

Flagging/ 
Marking  

Beaver 
Creek 

1 tree cutting and glysophate application 
to cut stump (pre) 

  432 9/17/2013 MM centre floor, N, E, S, W, 
from S looking N on 11.29 
m radius plot boundary 

Blue & White 
with rebar 

Beaver 
Creek 

2 tree cutting <12 cm dbh; tree girdling of 
trees ≥12 cm dbh and glysophate 
application to girdled band (pre) 

  429 9/17/2013 MM centre floor, N, E, S, W, 
from S looking N on 11.29 
m radius plot boundary 

Blue & White 
with rebar 

Beaver 
Creek 

3 tree cutting and glysophate application 
to cut stump (pre) 

  421 9/17/2013 MM centre floor, N, E, S, W, 
from S looking N on 11.29 
m radius plot boundary 

Blue & White 
with rebar 

Beaver 
Creek 

4 tree cutting <12 cm dbh; tree girdling of 
trees ≥12 cm dbh and glysophate 
application to girdled band (pre) 

  426 9/17/2013 MM centre floor, N, E, S, W, 
from S looking N on 11.29 
m radius plot boundary 

Blue & White 
with rebar 

Beaver 
Creek 

1 tree cutting and glysophate application 
to cut stump (post) 

  432 9/18/2013 MM centre floor, N, E, S, W, 
from S looking N on 11.29 
m radius plot boundary 

Blue & White 
with rebar 

Beaver 
Creek 

2 tree cutting <12 cm dbh; tree girdling of 
trees ≥12 cm dbh and glysophate 
application to girdled band (post) 

 429 9/18/2013 MM centre floor, N, E, S, W, 
from S looking N on 11.29 
m radius plot boundary 

Blue & White 
with rebar 

Beaver 
Creek 

3 tree cutting and glysophate application 
to cut stump (post) 

  421 9/18/2013 MM centre floor, N, E, S, W, 
from S looking N on 11.29 
m radius plot boundary 

Blue & White 
with rebar 

Beaver 
Creek 

4 tree cutting <12 cm dbh; tree girdling of 
trees ≥12 cm dbh and glysophate 
application to girdled band (post) 

  426 9/18/2013 MM centre floor, N, E, S, W, 
from S looking N on 11.29 
m radius plot boundary 

Blue & White 
with rebar 

Seven 
Mile 

1 tree cutting and glysophate application 
to cut stump (pre) 

 517 10/15/2013 MM N, E, S, W on 11.29 m 
radius plot boundary 

Blue & White 
with rebar 

Seven 
Mile 

2 tree cutting and glysophate application 
to cut stump (pre) 

  526 9/17/2013 MM N, E, S, W on 11.29 m 
radius plot boundary 

Blue & White 
with rebar 
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Site Name Plot # Treatment (pre or post) UTM 
Easting 

UTM 
Northing 

Elevation 
(m)  

Date 
(m/d/y) 

Surveyor Photo Description  
see photos on next page) 

Flagging/ 
Marking  

Seven 
Mile 

3 tree cutting <10 cm dbh; tree girdling of 
trees ≥10cm dbh;  glysophate 
application to girdled band and stem 
injection (pre) 

  527 9/17/2013 MM N, E, S, W on 11.29 m 
radius plot boundary 

Blue & White 
with rebar 

Seven 
Mile 

4 tree cutting <10 cm dbh; tree girdling of 
trees ≥10cm dbh;  glysophate 
application to girdled band and stem 
injection (pre) 

  530 9/17/2013 MM N, E, S, W on 11.29 m 
radius plot boundary 

Blue & White 
with rebar 

Seven 
Mile 

1 tree cutting and glysophate application 
to cut stump (post) 

 517 10/15/2013 MM N, E, S, W on 11.29 m 
radius plot boundary 

Blue & White 
with rebar 

Seven 
Mile 

2 tree cutting and glysophate application 
to cut stump (post) 

  526 9/17/2013 MM N, E, S, W on 11.29 m 
radius plot boundary 

Blue & White 
with rebar 

Seven 
Mile 

3 tree cutting <10 cm dbh; tree girdling of 
trees ≥10cm dbh;  glysophate 
application to girdled band and stem 
injection (post) 

  527 9/17/2013 MM N, E, S, W on 11.29 m 
radius plot boundary 

Blue & White 
with rebar 

Seven 
Mile 

4 tree cutting <10 cm dbh; tree girdling of 
trees ≥10cm dbh;  glysophate 
application to girdled band and stem 
injection (post) 

  530 9/17/2013 MM centre floor, N, E, S, W, 
from S looking N on 11.29 
m radius plot boundary 

Blue & White 
with rebar 
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APPENDIX 2b.  Results of Photo-Monitoring (pre and early post-treatment) 

Beaver Creek Site Pre-treatment; Plot 1 photos (looking centre floor [top left], N [top right], E [middle left], 
S [middle right], W [lower left], and looking N [lower right] standing on S boundary in 11.28 m radius plot):  
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Beaver Creek Site Pre-treatment; Plot 2 photos (looking centre floor [top left], N [top right], E [middle left], 
S [middle right], W [lower left], and looking N [lower right] standing on S boundary in 11.28 m radius plot):  
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Beaver Creek Site Pre-treatment; Plot 3 photos (looking centre floor [top left], N [top right], E [middle left], 
S [middle right], W [lower left], and looking N [lower right] standing on S boundary in 11.28 m radius plot):  
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Beaver Creek Site Pre-treatment; Plot 4 photos (looking centre floor [top left], N [top right], E [middle left], 
S [middle right], W [lower left], and looking N [lower right] standing on S boundary in 11.28 m radius plot):  
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Beaver Creek Site Early Post-treatment; Plot 1 photos (looking centre floor [top left], N [top right], E 
[middle left], S [middle right], W [lower left], and looking N [lower right] standing on S boundary in 11.28 m 
radius plot):  
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Beaver Creek Site Early Post-treatment; Plot 2 photos (looking centre floor [top left], N [top right], E 
[middle left], S [middle right], W [lower left], and looking N [lower right] standing on S boundary in 11.28 m 
radius plot):  
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Beaver Creek Site Early Post-treatment; Plot 3 photos (looking centre floor [top left], N [top right], E 
[middle left], S [middle right], W [lower left], and looking N [lower right] standing on S boundary in 11.28 m 
radius plot):  
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Beaver Creek Site Early Post-treatment; Plot 4 photos (looking centre floor [top left], N [top right], E 
[middle left], S [middle right], W [lower left], and looking N [lower right] standing on S boundary in 11.28 m 
radius plot):  
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Seven Mile Pre-treatment; Plot 1 (looking N [top left], E [top right], S [middle left], W [middle right]. 

Seven Mile Pre-treatment; Plot 2 (looking N [top left], E [top right], S [middle left], W [middle right]. 
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Seven Mile Pre-treatment; Plot 3 (looking N [top left], E [top right], S [middle left], W [middle right]. 

Seven Mile Pre-treatment; Plot 4 (looking N [top left], E [top right], S [middle left], W [middle right]. 
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Seven Mile Post-treatment; Plot 1 (looking N [top left], E [top right], S [middle left], W [middle right]. 

Seven Mile Post-treatment; Plot 2 (looking N [top left], E [top right], S [middle left], W [middle right]. 
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Seven Mile Post-treatment; Plot 3 (looking N [top left], E [top right], S [middle left], W [middle right]. 

Seven Mile Post-treatment; Plot 4 (looking N [top left], E [top right], S [middle left], W [middle right]. 




