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[. Introduction
Kincaid RavinéKR)s a roughly 4 acre, forested open space located in the northeast corner of

the Universityof Washington (UW) campyBigure 1A). As the largest open space on the
centrd portion of the UW campus, KR has endugeldng history of neglecand ecological

degradationuntil studentled work began at KR in 201Brior to 2013 trash and homeless
encampments were prevalent throughout KR and a suite of invasive species haglyseve

limited biodiversity and conifer regeneration.

{C) 2008 King County

Figure XA: Location of Kincaid Ravine (outlined in red)
In an attempt to restore KR back to a healthy urban foeest an asset fothe UW community
Martha Moritz (Moritz, 204) developedthé YA Y OF AR wl Ay S wSaG2NI GA2Y
in 2014 This report laid the foundation for restoration effodad goals at KR. While the
report was createdinitial funding from the Campus Sustainability Fund (@&)securedo
support work at KROnN the ground restoratiomwork at KR began in Februasf/2014. The

following acadert year Matthew Schwartz (Schwartz, 8)1ook over as studergroject



managelPM)TNR Y a2NRGT o LY KA& Hamp NBLERNILZ dG¢NIy
Restoring N2 OSaa Ay (8dhyadz2a1B)hefocugedl gh3miprovingollinator

habitat at KR and understanditige role of urban forests ithe mitigation of climate change.

The purpose ofhe current report,d YA Y OF AR wl @AY S wS &ai RrogressA 2y t NP
WSLIE NI gAGK || C20dza 2y | &RNER,iszoduitheleMbd® énS Y Sy ( &
the progress in achievingestoration goals seforth by Moritz and Schwartz while also tak a

slightly new direction. | focusn characterizing and improving the hydrology in KR and
SYKIFIyOAy3 GKS KdzYly 02yySOGA2y G2Inanheffoiltd N dz3 K
avoid redundancyvith previous reports oiKR | focus primarily on themes original to this

paper, except Were project progress was made relative to goals and plans set fortleuiqus

reports. Examples @ahemes previously reported owill include project management activities

(project history funding, outreach partner developmenetc.) and vegetative nmotoring data

collected.

As an intern at KR from December 2@IMlay 2015 and as the kKdudentPMfrom June 2015

¢ June 2016my goals were to fulfill and build on the established responsibilities of the PM
(Chapter I1), continue ecological restoratimwoerk and increase monitoring efforts at KR
(Chapter IlI), work to characterize hydrology in KR and develop and implement projects to
increase infiltration and enhance wetland habitat (Chapter IV) and finally, to analyze the
benefits of urban green spacestielationship to human health and develop ways to foster this

connection at KRChapter V)

Il. Project Management
Project management at KR during the 2€BL6 academic year has focused on maintaining

and expanding restoration efforts, coordinatimgth project partners, student groups and
stakeholdersmanaging budgetsecuringfunding to allow expansion of restoration efforts into
the final unrestored areas of KR, developing stronger outreach and project awareness and

managing volunteer and contcéor work at KR.
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Figure 2A: Work Area,

County

Key to Figure-A Polygons:

RedA Kincaid Ravine perimeter boundary

Area 1 GreerA Phase festoration Februaryg June 2014, has received fowwunds of invasive
species removal; invasive trees injected; initial and supplemental plantings

Area 2 BlueA Phase testoration November 2014 November 2015, has received two rounds
of invasive species removal; invasive trees injected; initial plantings

Area 3 YellowA Phag Irestoration March 2016 present, invasive species knockdown and
removal; invasive trees injected

OrangeA UW-REN Capstone Sites

Updated Project Timeline
Thetimeline and project historyn the following sections arepdated versios of the timeline

and project historypresented indTransforming Science into Best Practice: Restoring Process in
Kincaid Ravire(Schwartz 2015).



1. Planning phaseThis occurred for all areas KRfrom May-Decof 2013. During that time,

initial partnerships were formed, a restoration desigmas created, and baseline monitoring and

site inventorieswvere established.

2. Phase } This occurred in area 1 from Jaane 2014; in area 2 from N@8014-Nov2015;

and begann area 3n March of 2016 wittan expected completion by Juieé 2017. Phase |

work involves: removal of the encampment areas, removal of debris and hazardous materials,
major removal of invasive speciasitial installation of native plants, and other restoration

work (e.g. slope stalization, installing mulch, and creating maintenance access).

3. Phase I} This work began in area 1 in NB@15and is currently ongoingvill take place in
area2 beginning in fall of 2016; and in area 3 during 2017/2®&se linvolves two yearsf
maintenance, including ongoing monitoring which will guide continued removal of invasive
species regrowth, care for planted native species, supplemental planting, and the
implementation of specialtprojects (.e.. pollinator patches, educationabok, hydrological
improvements, climate change adaptatianails). This phase will be performed in partnership
with UW Grounds, EarthCorps (EC), the Society for Ecological Resttidfichapter (SER
UW), Stewardship Partne(SP), and academic units (i.eident project managers, REN

Capstone).

4. Phasdll ¢ Thiswill occur upon completion gihases | and Il. The work during thisdi is
anticipated to be minimal. While it is still uncertain who will oversee long term stewardship,
there are tentative pins forSERUW o take this over with some support from UW Grounds

The primary taskwill be continued invasive species maintenaaoel ecologicamonitoring.
Ongoing support from volunteer groups, students, and community members can be integrated

as part of a longerm stewardship plan.

Project History and Accomplishments
Planning Phase

1. March 2013



1 Original Letter dIntent submitted to Campus Sustainability Fund (CSF) by Justin
Hellier (UW alumni)

. April 2013

1 Stucent project manageposition created for Martha Moritz, UW graduate student
9 Approval for KR restoration from UW Grounds, UW campus LandscapesAtrchit
Kristine Kenney, and UW Botanic Gardens (UWBG) faculty advisors received

. May 2013

1 Project proposal, authored by Martha Moritz and Justin Hellier, approved by CSF
1 Initial project funding from CSF of $70,179

. Juneduly 2013

1 Partnership securedith SERJW regarding longerm project stewardship

1 Project approval and site access confirmed with adjacent landowner, SDOT

1 Initial site vegetation, habitat feature, wildlife, and hydrology inventory complete
. August 2013

1 Baseline monitoring plot establishe$ing Green Seattle Partnership protocol

. October 2013

9 Approval confirmed of EScope of Work and corgct by UW Purchasing

. October¢ December 2013

1 Restoration design planned arcdordinated between EC projectanagerKym Foley
and student PM Martha Moritanstallation plant list, prioritizing work areas, and
restoration tasks

. December 2013

T Role finalized as Community Partner for Restoraiaology Network (REN) Capstone

T Role finalized as Internship Advisor for Project onEngironment (POE) Capstone

Phases | and Il
9. FebruaryApril 2014

9 Phase I initial invasive species removaltkwas completed by EGERJW, and REN
Capstone group. The bulk of the green wa@pproximately 42 c.y) produced during



this first phase of the work was hauled to UW managed Cedar Grove compost bins in
order to reduce potential eyesores in theil buffer area. ECrews injected 908 non
native woody trees with herbicidémazapyrusng an EZ Ject lance throughout the
entire site. Targeted trees included cherry laufiunus laurocerasyisind English holly
(llex aquifoliun
1 ECrole was defined: (a) set the stage for volunteer events, (b) tackle the areas that
are too steep or tooensitive for volunteers to work in, and (c) complete restoration
activities in as great an area as possible. EC provided expertise in erosion control,
working in wetlands, and invasive weed best management practices@3MP
accordance with Integrated BeManagement (IPM) principle&C crews spent a total
of 21 crew days from FebApril 2014 in KRFive of these crew days were the
management of volunteer work parties.
1 Eight total volunteexvork parties, led by EGERJW, and REN
10. Marchg April 2014
1 Erosion control by EGERJW, and REN of exposed soils following invasive species
removal jute netting, mulch, and wood straw were used in different areas of the site
1 Installation of native trees and shrubisroughout area 1 bfC SERJW, REN:
combined 2,317 plantmstalled on site
1 Martha Moritz begns transition of student PNb Matt Schwartz
11 June 2014
1 Student PMs Martha Moritz and Matt Schwartz are awarded supplementary funding
($29,945.44) from CSF
1 ECPM KymFoley awarded King Conservation District Seattle Community Partnership
Grant ($38,696) for an additional 12 crew days for new restoration expansion, 12 crew
days for maintenance, and 3 volunteer stewardship events through December 2018
12. Summer 2014
1 SERJW hosts 3 work parties, removing invasive plants
13. SeptDec 2014

9 Phase | work begins for area 2, phase Il work begins for area 1

10



1 POE Intern Andrew Jauhola secured as Plant Manager for winter quarter 2015
1 SERJW hosts 4 work parties remoygrinvasive plants, installing 2 pollinator patches

14. Feb 2015

1 Student PM Matt Schwartz and POE Intern Andrew Jauhola awarded CSF grant
($3,385) for educational signage and bench production

1 Student PM Dan Hintz awarded CSF grant ($5000) fetyld®logical Assessment

15. Feb September2015
1 SERJW hosts 5 work parties removing invasive plants, installing 5 pollinator patches
1 Memorandum of Agreement drafted, reviewed, edited and signed by project partners
1 Educational signage and benches designed, produced and installed

16. September December 2015

1 Kincaid Ravine Hydrological Assessment Report finished in collaboration with Aaron
Clark of Stewardship Partners (Appendix A)
1 MLA graduate student Jeni Cham@project as intern to focus on place making and
design in KR to include better human access
1 7 EC crew days focusing on Phiseork in area 1 and phaselanting in area 2,
one EC volunteer event and one SR volunteer event
1 400 native plants instadt, 1.5Ibs of native seed mix spread for erosion control
T LyadtrttraAazy 2F aLMAO]1SH FSyOS¢ OKSO| RIYa
1 Promoted infiltration of ground and stormwater into trail side ditches to avoid

flooding of BurkeGilman trail and wateentering storm sewer§Figures 4& and 4F)
17. January; March 2016

1 Final CSF budget amendment request (888) approved to support Phasevbrk in
area 3 and to supplement plantingsroughout KRwith large conifers

1 EC begins Phase | invasive knockdowarea 3 (north slope of KR)

1 2 year vegetative monitoring data collected

1 Presentation of work at KR to SERV regional conference in Portland, OR

11



18. April¢ June2016

T LYGSNIINBGAGS GNIAf o0dzAf G O02yySOGAYy3a &SRdzC
stairs heading to North Physics building parking lot

1 6 minknative species identification signs installed along interpretive trail

1 Phase Invasive removal begins in area 3

M Phase Il maintenance continues in area 1

Project Management Responsibilities

Grant Funding and Budget Management
The grant funding for restoration work at KR has included initial project funding from CSF, 2

budget amendments from CSF, funding for two specialty projects from CSF, and funding for

maintenance workand volunteer eventfrom King Conservation District.

Funding for Restoration Work:

1.May 2013- $70,179 Awarded by CSF to Martha Moritz and Justin Hellier foalrptioject
funding (detailed in Kincaid Ravine Restoration and Stewardship Plan (Moritz 2014)

2.June 2014 $29,455 CSF award fordaitional Restoration Crew Days to student PMs
Martha Moritz and Matt Schwartz. Funds added tistrg UWKR budget ($99,634tal).

Budget administrator: Carrie Cone, Center for Urban Horticulture (CUH).

3.June 2014 $38,696. KCD Seattle Community Partnership Grant awarded to EC PM Kym
Foley for an additional 12 crew days for new restoration expansion, 12 crew days for
maintenance, and 3 volunteer stewardship events through December 2018. Funds are

maintained by EC separat®m the UWKR budget. Budget administrator: EarthCorps

4. February 2016 $35,000. CSF award for additional Restoration Crew Days to student PM
Dan Hintz.Scope of work outlined in FigureB Funds are added to existing KRR budget
($134,634 total) Budget Administrators: Carrie Cone and Patricia GBioan, CUH.

12



Funding of Specialty Projects:

1. February 2015 $3,385. CSF award for Educational Signage + Benches to student PM Matt
Schwartz and POE Intern Andrew Jauhola. Funds are maintepadate from original UVKR
budget. Budget administrator: Wendy Starr, School of Enmeamtal and Forest Sciences SEFS

2. February 2015 $5,000. CSF award for Hydrological Assessment to student PM Dan Hintz.
Funds are maintained separate from origitB\-KR budget. Budget administrator: Carrie Cone,

CUH.

Between CSF and KC2rih has been $173,330 awarded festoration work at KR. On May
30, 2016there is approximately $3800dollars remaining for restoratiowork at KRin the CSF
budget and $20,28 remaining in theKCDbudget On top of the $3300 left in the CSF budget
going directly to restoration services and materials, there is another $9,500 left to create
outreach materials, pay student management stipends and support long term site mainden

with SERUW.

13



Narrative Scope of Work: Since February of 2014, EarthCorps has partnered with the University of Washington Campus Sustainability Fund in the effort to
restore Kincaid Ravine, an ecologically and socially valuable urban forest in the northeast corner of campus. Primary goals of the project include control of
invasive vegetation, re-establishment of appropriate native plant communities, erosion control, and community engagement. This scope of work reflects the
need for adaptive management based on recent site expansion and learnings from previous work accomplished. EarthCorps will provide a crew of 56 including
a WA State pesticide licensed crew supervisor, project management, materials acquisition, and all tools necessary to accomplish the following tasks: Task 1 -
Surface Water Drainage Improvements: Re-direct storm water flow away from the Burke-Gilman trail and into pre-existing draining ditches to minimize flooding
and promote groundwater recharge. Task 2 - Tree Planting: Install 500 large stock (2-5 gal) trees throughout the 1.75 acres already under active restoration
to accelerate regeneration of the tree canopy. Task 3 - Morth Slope Invasive Removal: A combination of manual, mechanical, and chemical methods will be
used to control a complex area of dense Western clematis, Himalayan blackberry, and English ivy. Task 4 - Site Maintenance: Continued monitoring and
invasive removal to tackle regrowth through the end of the calendar year, 2016. In addition, watering of dry and exposed planting sites will occur once per
month during the summer of 2016 to enhance survivorship during dry months.
Project
Crew Days or] Crew Day Manager Materials
Hours Rate Rate Cost Subtotals
Task 1: Surface Water Dralnage Improvements
Days in field: 2 $ 1,220.00 $ 2,440.00
Project Management 4 $ 75.00 $ 300.00
Materials $ -
Parking ($15/day) $ 30.001% 30.00
$ 2,770.00
Task 2: Conifer Tree Planting
Days in field: L $ 1,220.00 $ 4,880.00
Project Management 8 $ 75.00 $ 600.00
Materials $ -
Plants (500 @ $7.00 ea, $75 delivery) $ 3575.00]% 3,575.00
Parking ($15/day) $ 60.00 | % 60.00
$ 9,115.00
Task 3: North Slope Invasive Removal
Days in field: 6 $ 1,220.00 $ 7,320.00
Project Management 12 $ 75.00 $ 900.00
Materials $ -
Parking ($15/day) $ 90.00) % 90.00
$ 8,310.00
Task 4: Site Maintenance
Days in field: 4 $ 1,220.00 $ 4,880.00
Project Management 20 $ 75.00 $ 1,500.00
Parking ($15/day) $ 60.00 1% 60.00
$ 6,440.00
Total of Sub-Totals $ 26,635.00
TOTAL FEE $ 26,635.00
Sales Tax: 0.60% Location Code: 1726 $ 2,556.96
TOTAL PAYABLE I $ 29,191.96

Figure 2B. Budget Amendment (2016) Scope of Work

The budget amendment secured in February of 2016 will very likely be the last funding from

CSKbesides the potential for other specialty projects separate from restoration work)

Discussions with CSF about one last round of funding began in the summer of 2015. Since

funding from the first two awardérom CSF was dwindling, this last amendment was requested

to support work in Area 8rigure 2A) of KR, which had yebtreceive Phas| restoration.

14



Before this final budget amendmerit,was determined with CSF and @&t there was not
enough remaining funding to conduct thorougtstoration work in Aea 3 without one last
budget amendment.The budget amendment will alsupport ganting of larger, more
established conifersince conifer canopy recovery is a primary goal of restoration work at KR.
The amendment will alsprovide extra funding for maintenance (Phase 1) work and future
work in wetland/hydrology improvements. Whi$29,200 of the budget amendment will go to
EarthCorps services, the remaining $5,800 will go to cover student project management

stipends and fundin§pr SERJW to coordinate longerm stewardship at KR

Outreach Activities
Since the restoration work atincaid Ravine has continued to gain momentum over the past

two years, efforts to increase project outreach and awareness have been a major focus of the
studentPM during the 2012016 academic yeatOutreach activities have includedquarterly
electronic newsletter, presentations, use of social media, posters and better utilization ef SER
UW to promote events and news at KR through their website and email blakséstarget
audience continues to be students, faculty, the ecological restoration comgnand the

general public. Below is a list of outreach activities carried out by the PM during the2RQ 65
school year. This list is intendeddatalog outreach materials currently available for KR and to
inform future students working at K&bout oppatunities availabldo promote the work at KR.

1. Internet Presence

1 Kincaid Ravine Restoration Project Facebook page

(https://www.facebook.com/krrestoration/?ref=aymt _homepage pahelAs for May

30, 2016 the KR Facebopkge has 15%kes and an average reach of just over 100
people per post.

1 SERJW website littps://society4ecologicalrestorationuw.wordpress.com/current

projects/kincaidravine/). This page has links to academic reports and background on

KR along with the SHRWV calendar where volunteer events can beslist

1 seruw@uw.edwandkincaidravine@agmail.commail accounts. The SERV account is

used for email blasts to advertise volunteer events, while the KR Gmail is a contact for

the public to reach with questions and comments.

15
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https://society4ecologicalrestorationuw.wordpress.com/current-projects/kincaid-ravine/
https://society4ecologicalrestorationuw.wordpress.com/current-projects/kincaid-ravine/
mailto:seruw@uw.edu
mailto:kincaidravine@gmail.com

2. Posters andPresentations

1 Society for Ecological Restoration NW Regional Conference in Portland,-8@2046.
Poster on displayoRestoration of a Degraded Urban Forest in a Campus Setting: A Two
YSI NI wS@ASg 2F 22N] |0 YAYOFEAR wl @AySéo 0!
1 Elizabeth Miller Library:"6Annual UWBG Student Mipbster exhibit, May of 2018nd
2016 Posterondispa> awSa 0 2NAY3I YAYOFAR wl @AYSéE OHnN
22N] Fd YAYOFIAR wl @AYySEé OHAMcCcOO®
1 Campus Sustainability Fund Poster Presentation, October 29, 2015 at Odegaard Library.
t 2AGSN) 2y RAaLIX & awSailu2NRAy3 YAYOFAR wl @A
9 Campus Sustaability Fund Project Panel Presentation, November 12, 2015.
1 Power point presentation to UYREN capstone class, October 2, 2015.

1 UW Sustainability Earth Day Tabling, April 22, 2016.
3. Outreach Materials

1 KinRav quarterly electronic newsletter createsing MailChimp

T Yw a7Fl Ol & KUB\Scordaét inforinatiéh crgsted
Project Partners and Volunteer Development
Maintaining and developing new project partnerships has been another main focus of the
studentPM during the past yea This includeworking withstakeholdersat the UW such as
UniversityLandscape Architect (Kristine Kennéy)V Environmental Planner (Jan Arn&t)V
Grounds (Sara Shores, arborist has been main point of cont&at)] ransportation Services
and CSF. These stakeholdessdnbeen crucidbr project support andensuring the restoration
goals at KR fit in with UW polioyoalsand future plans for developnm on campus (i.e. North
Campus Residence Hadinstruction and future reouting of BurkeGilman Trail). Faculty
members in SEFS have also begal inguiding thework at KR. In th2014-2015 and 2015
2016 academic yeathat has included Dr. Kern Ewing, Dr. James Fridley, Dr. Susan Bolton and

Dr. Kathy Wolf.

16



Since using the work #&Rto educate the campus commuwpiabout ecological restoration is a

major goa) working with student groups and classes has been another priority for pattiger
development. 2012016has seerthe KR and SEBW partnershipcontinue todevelop with

volunteer events at KR being adveetisat SERJW meetings and through emails and website

postings. KR has also entered into its third year as a Community Partner and work site for the

REN capstone cours®EN has now helped restore roughly 0.75 aatdéRand established

monitoring plotsand protocol ESRM 100 volunteers are also recruitedafork parties at KR.

This year &SRM 100 students participated in work parties during the 2015 fall quarter. KR has

also hosted field trips for Introduction to Restoration Ecology (ESRM 36233BF&astly, the

past year has focused on creating partnerships with otherm#sTRegistered Student

Organizations (RSOYhis has entailedosting volunteer work parties at KR with Society for
9iKy2020Fye O0GKINWBSaZiISReé NBSR OFylFNEBEINIaa F2N
Sustainability and Stewardship for Northwest Woméwoking into the future,liere are many

campus RSOs wanting to paipate in service projectsn campusyet they do not have sites to

work on. KR can serve as a host for work parties that foster service and opportunities for
RAFFSNBYG w{hQa (2 AydiSNIOG YR akKINB G§KSAN Y

While partnerships with CSF, UW adntiritors, faculty members and students have been

critical to the success at KR, the project would not be where it is at now without essential
partnerships with local noprofits EarthCorps and Stewardship Partners and from King

Conservation District. E&t 2 N1Ja Aa GKS aSy3aAst8Rangdwll 6 KS NBai
continue to have conservation corps crews worksite through 2018 Former KtudentPM

Matt Schwartz now works as the project manager at EarthCorps for KR so the technical support,
continuity and familiarity EarthCorps has with the work at KR is irreplaceable. KCD has greatly
increased theamount of Phase thaintenance work that will occur at KR through 2018. Lastly,
Stewardship Partners and consultant Aaron Clark have been instrumeiataliyzing the

hydrology and making plans for wetland improvements at KR. @tarEarthCorps PM Kym

Foley havalsoconsulted on wildlife habitat and bird surveys at KR.

17



Future Project Management
Continued student involvement for project management aardination at KR is vital to the

long term success of the projecWith the CSF budget amendment scoped to fund work
through the summer of 2017, coorditing EC and UMREN workmanagindudgets, recruiting
volunteersand grant reporting will be esseatiroles for student managemenuring the 2016
2107 academic yeaMaster of Landscape Architect student Jeni Chan will work at the site for
her practicum project and continue to focus on site design as it relates to education
opportunities and access fisitors. Undergraduate student Ceci Henderson has been offered
the position as SEBW student officer at KR and would work to coordinate quartedlnteer
events and develop outreach materials. In the autumn 2016 quarter | also plan to meet with
incoming MEH students to gauge interest in someone taking over as student PM. There is the
potential for a $1,200 a quarter stipend ($3,600 total). Requirements for this stipend would
include: quarterly grant reports to CSfidget managementjuarterly ekectronic newsletters
updating stakeholders on work at KR; coordination and prioritization of work with EC and UW
RENCcollection of monitoring data and photo pointspntinued work on hydrology
improvementsimaintenance of signs and bench areas and coatiom of quarterly volunteer

events with SERW.

lll. Vegetation Management and Monitoring

List of Plants Installed

As of Junef 2016, 4,10 native plantsaand 74 different specieg20tree species, 27 shrub
species an@7 herbaceous speciefavebeen installed at KR since work began in January of
2014. Plant installation numbers and species are detailed below in TableRants have been
installed by EC, SERVvolunteersand three UWREN capstone groupslant stock has
included bare rootsl and 2 gallon pots, live stakes and plants directly transplanted from King
County Native Plant Salvage events. Continued coordination with th&B8ERIrseryis
recommendedor acquisition of plant materials and identifying specdesired for plantingt

KR that can be propagated at the SEW nursery.
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Trees

Abies grandis Grand Fir 14
Acer circinatum vine maple 137
Arbutus menziesii Pacific madrone 3
Corylus cornuta beaked hazelnut 68
Acer macrophyllum bigleaf maple 40
Alnus rubra red alder 13
Fraxinus latifolia Oregon ash 10
Picea sitchensis Sitka spruce 46
Pinus contorta shore pine 20
Prunus emarginata Bitter cherry 10
Prunus virginiana Chokecherry 20
Pseudotsuga menziesii| Douglas fir 162
Rhamnus purshiana cascara 25
Salixhookeriana hooker's willow 50
Salix lasiandra Pacific willow 10
Salix scouleriana { O2dzf SNDa 14
Salix sitchensis Sitka willow 100
Taxus brevifolia Pacific yew 1
Thuja plicata western red cedar 307
Tsuga heterophylla western hemlock 75
TOTAL 1125
Shrubs

Amelanchier alnifolia | serviceberry 1
Cornus sericea red osier dogwood 542
Fragaria chiloensis Coastal strawberry 5
Gaultheria shallon salal 40
Holodiscus discolor oceanspray 136
Lonicera ciliosa Orange honeysuckle 1
Loniceranvolucrata black twinberry 59
Lonicera hispidula Hairy honeysuckle 1
Berberis aquifolium Tall Oregon grape 31
Berberis nervosa dull Oregon grape 283
Oemleria cerasiformis | Indian plum 173
Oplopanaz horridus 5S0At Qa Of 17
Philadelphus lewisii Mockorange 10
Physocarpus capitatus | Pacific ninebark 65
Ribes lacustre Swamp gooseberry 5
Ribes sanguineum red flowering currant 37
Rhododendron

macrophyllum Pacific rhododendron 2
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Rosa gymnocarpa Woods rose 29

Rosa nutkana nootka rose 92
Rubudeucodermis Black cap raspberry 4

Rubus parviflorus thimbleberry 125

Rubus spectabilis salmonberry 154

Sambucus racemosa | red elderberry 189
Symphoricarpos albus | snowberry 186

Vaccinium ovatum evergreen huckleberry| 29

Vaccinium parvifolium | Redhuckleberry 11

Viburnum edule Highbush cranberry 7

TOTAL 2234
Herbaceous

Achillea millefolium yarrow 29
Aquilegia formosa red columbine 5
Asarum caudatum wild ginger 2
Athyrium filixfemina lady fern 73
Blechnum spicant Deer fern 20
Carexhendersonii | SYRSNE2Yy Qa 10
Carex obnupta Slough sedge 2
Carex sitchensis Sitka sedge 7
Claytonia sibirica {AOGSNRIY YAy 2
Dicentra formosa bleeding heart 12
Eriophyllum lanatum Oregon sunshine 2
Erythranthe guttata seep monkeylower 4
Gaultheria shallon Salal 29
Geum macrophyllum largeleaf avens 24
Juncus ensifolius Swordleaf rush 1
Lilium columbianum tiger lily 2
Lupinus latifolius broadleaf lupine 3
Maianthemum dilatatum false lilyof-the-valley 34
Oxalis oregana Redwood sorrel 2
Penstemon serrulatus Cascade penstemon 5
Polystichum munitum sword fern 372
Pteridium aquilinum bracken fern 5
Solidago canadensis Canada goldenrod 52
Stachys chamissonis var. colleyeaq coastal hedge nettle 2
Tellima grandiflora fringecup 12
Tolmiea menziesii Piggyback plant 24
Trillium ovatum Western trillium 6
TOTAL 741

Table 31. Plant Installation List)an. 2014; May 2016
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Vegetation Monitoring
Baseline monitoring data in Kifas collectedn August of 2018y student PM Martha Moritz in

collaboration with the Green Seattle Partnership (GSME Vegetation Monitoring Plot A (VMP

A) was laid out usintipe GSP forest monitoring protoc(ittp://greenseattle.org/wp

content/uploads/2015/05/GSHFrorestStewardFieldGuide.pdj. After marking the center of

VMP A(location shown in Figure-8)with a 3 foot piece of rebar and arange cap, the

circular plot wasdid out by extending two measuring tapes 37.5 feet in each cardinal direction
from the center marking. Thisethod produces a circulgot with a 75 foot diameter and an
area of 4,415 square feet, or just over 1716f an acre(which represents about 3%f KR) The
location of VMP A was selected since it was within Area 1 (receiving the first round of Phase |
restoration work in February of 2014) anepresented both wetlanénd upland habitat. The

field monitoring data collection form for March 25026 can be found in Appendix C.

Figure 3A. Location of VMP A and Photo Points
A cetailed summary of the data collected duriagk 8 St Ay S Y2y AG2NAyYy 3 OFy o

2014 report along witlthe Baseline Monitoring Repowiritten by Dylan Mendenhg
9 NI K/ 2NlJaQ C2NBad a2y whig Ndniyihg dio\iBt Baddr daring 2 2 NRA Y
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the 2014/2015 academic yeatata collection was replicated by student PM Dan Hintz on

March 25,2016;just over two years afterliase | restoration work began and aroundvMP A.

The main purposes of the monitoring efforts were to identify how successful restoration work

was at achieving four primary goals at KR. These goals

1) Increasing Native Tree Regeneratrath a Focus on Conifers
2) Increasinghrub and Understory Plant Diversity
3) Reducing Invasive Species Cover

4) Improving Habitat through Presence of Snags and Coarse Woody Debris (CWD)

Native Tree Regeneration
Increasing native tree regeneration was done through Phase | planting sincehtebeen no

evidence dnaturalnative coniferrecruitment atkKR. Thenonitoring data collected in March of
2016measuredstems per acre (number of stems in VMP A multiplied byo1@)l tree species
present at VMP A ahg with tree mortality rates for &hconiferspecieglanted in 2014 As of
March 2016, there were 150 stenadre of conifer tree seedlings wiffhujaplicata LO0

stems/acre) andPicea sitchensi®0 stems/acrepsthe two species present. No broadleaf

deciduous trees were planted ifMP A, but there ison@lnusrubrad T ¢ 5. | tAcek YR 2y S

macrophyllumd Hn ¢ 5. | 0 gThas&irkas represent the dnature canapyverat
VMP A, which has decreas&dm roughly 75% i2013to 60% in 201@s one largé\. rubra
OMcé 5.1 0 ifth&midadeldiR MRIASIRing December of 20F4rT. plicata there
was an averagseedling height of 1®with amortality rate of 10%. Fd?. sitchensjghere was
an average seedling height of @4ith a mortality rate of 29%. For all conifgptanted at VMP

A there wasa mortality rate of 17%.

Shrub and Understory Diversity
Shrub and understory diversity was also improved through initial Phase | planting in February of

2014 along with supplemental plantings in Januar@f5. Restoration tgets,species
richness and percent cover the shrub and groundcovetrata are outlined in Table3-2 and
Table3-3. Rubus spectalis and Oemlaria cerasiformigere the only shrub species present in

2013 and are stithe dominant shrub species, butére are now seven shrub species present in
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VMP A. Newly established species incl8déx lucida, Physocarpus capitatus, Ribes lacustre,
Cornus sericeand Oplopanax horridus The groundcover species diversity has not increased
significantly since 201 species in 2013 and 6 in 2016), wathuisetum hyemaland

Lysichiton americanu#ill the dominant two groundcover species present at VMP A. Other
groundcover species occurring at VMP A inclatgrium filix-femina, Polystichum munitum,
Dryogeris expansaand Tellima grandiflora All of these species occur at less than 5% cover and

would be good candidates to use to further increase groundcovers not only at VMP A, but along
the sloped edges throughout the central wetland<R.

Evergreen 100 stems/acre| 20 stems/acre | 150 stems/acre
Density
Diversity 4 species 3 4
% Cover 75% 98% 72%
Diversity 6 species 2 7
% Cover 50% 100% 74%
Diversity 8 species 5 6
Trees <20 stems/acre| 20 stems/acre | 160 stems/acre
(ILAQ and PRLA
Shrubs (RUAR)  <10% cover 11% 4%
Groundcovers <10% cover 101% 9%
(HEHE and CAS
CWD 20% cover 15% 25%
Snags 30 stems/acre | 30 stems/acre | 40 stems/acre

Table 32. Monitoring Data and Restoration Targets for VMP A
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Category 8/19/2013 3/25/2016
Trees (stems) THPL: 1 (seedling) ¢l t[Y mMn O0YSI
ACMA: 1 tL{LY p 6YSIY
ALRU: 3 FfwyY m o05. 1
'/ alY M o05. |
Shrubs (% cover) RUSP: 80% RUSP: 35%
OECE: 5% OECE: 25%
SALU: 8%
Groundcovers (% cover) | EQHY: 85% EQHY: 50%
LYAM: 60% LYAM: 22%
ATFI: 5% ATFI: 5%
Invasive Species ILAQ: 1 (mature tree) L[!vY mMc oO0YSI
HEHE: 90% HEHE: 6%
RUAR: 11% RUAR: 4%

Table 33. Number of Stems and Percent Cover of Dominant Species within VMP A

Invasive $eciesCover

Invasive species cover was dramatically reduced and has stayed below target cover goals (<10%
cover for shrub and groundcover) since Phase | restoratemaonducted in 2014There was

also oneEC crevday of Phase Il invasive species maintenance performed at VMP A during the
fall of 2015. The most notable change is that the coveHgfdera helihasgone from 90% in

2013 tojust 6% in March of 2016. This is a positive sign that manual remoMalhafixin KR

has been effectivealthough continued maintenance will be key to keeping cover within target
ranges. While ivy cover has been dramatically reduced due to restoragféorts, the number

of invasivdlex aquifoliuntree stemshave increased significantly since the start of restoration.
2013 baseline monitoring only reported one mature tree at VMP A that was then treated with
herbicide injection irthe spring of 2014.That tree looks to be mostlyead, but many (16 in

VMP A) seedlings have emerged either from rhizomes from the matariifoliumtree or

from its seeds.These seedlings are very small and averadgom ¢ Ay KSAIK{I &2
currently an opton for treatmentthough their growth and spread should continue to be
monitored. One last observation from the data collected in March of 2016 shows some
establishment of invasive groundcoveaictuca muralisvhich was not recorded during 2013
baseline maitoring. While cover of. muraligs still below 5%, it is worth monitoring since it

has been observed growing inuch higher density in other arsaf KR.
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Coarse Woody Debris and Snags

Coarse Woody Debris (CWD) and Snags are primarily a measureimelatife (bird and
macroinvertebrates) habitat and an attempt to analyze if and to what extent nutrients are re

entering the soilHarmen etal 1986) Due to the early successional nature of the canopy

existing at KR and VMP A (primaAlnus rubraand Acer macrophllumthere have been lots of

trees and branches that have dropped during wind stoahKR.These downed branches and

trees (including an uprooted. rubrail N6 S A GK mMcé 5.1 0 KIFE@S AYyONBI
CWDat VMP Arom 15% in 201380 25% in 2016 with the amount of snags increasing fram 3

n 20SNJ GKFG aryS GAYS aLl yo 20K 2F GKSasS Ly
2014KRRestoratiorand Stewardship Plaand in Mendenhafl @ ¥R Baseline Monitoring

Report While wildlife monitoring protocols have not been established at KR, during monitoring

efforts at KR in March of 2018rd specieCyanocitta stellerd { G St  NelEpia nRloddad >

(song sparrow)cCorvus brachyrhynch@&merican crow)Turdus migratoas (American robin)
andCalypteanna ! Yy I Qa KdzYYAy 306 A NRU E@ Bt manBgenyKgmk FA SR |

Foley has kept a running list of bird species identified at KR which is located in Appendix D.

Recommendationsfor Restoration Based on MonitoringData
In VMP A there seems to be a tradeoff between planting faster groRicggsitchensisvith a

higher mortality rate or slower growing. plicatawith a lower mortality rate. In 2014 about
2/3 of the conifers planted at VMP A wefe plicatawith the other 1/3 beingP. sitchensis
AlthoughP. sitchensibas a higher mortality rate, it could besfified to plant a higher ratiof

P. sitchensim the futuresince they seem to grow well in the wetter conditidosindin VMP A
and the central wetlandr@a of KR.There is also a major need to focusloaquifoliumre-
sprouts. While the resprouts are very small and cannot be injected, other herbicide
applicatiorsd dzOK | & & Qedeiliecomyidhdetdo hmyt thé regrowtland spreadf
invasive trees in KRAs forinvasivegroundcovers and shrubs, regrowth was often found in or
onthe edges of compogpilesleftover from Phase | restoratiarThese pileshould be targeted
during Phase Il maintenance and it kely brush piles werever stackedn their platforms and
invasive plant material was able toake contact with soil and restablish. Lastly, there is still

a need to increase the amount of groundcover species at VMP A and on the edges surrounding
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the central wetland. Manpf the edges along the wetland are relatively bare and steep,
increasing the potential for erosion. Species BadystichunmunitumandBerberis nervosa

have done well in similar areas of KR and would provide more cover and slope stabilization.

Potential Inconsistencies with Monitoring Data
It is important to note a fevdiscrepancies betweemonitoring data collected at VMP A in 2013

and again in 2016The first and most important difference being the season data was

collected. Baseline data wasllected in August of 2013vell into the growing season, while in
2016 it was collected in late March, only a month or so into the growing season. This may have
led to a relative underestimation of percent cover for both native, and-native species
during2016 monitoring.ldeally monitoring data would be collected in both March and August
going forward, though since August is not during the academic sgieao] continuinglata

collection in March might be most feasible.

As mentioned before, it is also important to point out that a lafgeubratree uprooted in the
central wetland which hasoticeablybroadened the flow and ponding of water at VMP A. This
can be seen as a poskiiyeature since it haseduced channelizaon of flow and created

broader wethabitat, but it is also important to consider the effect the more broadly wet site
might have on invasive species regrowtinceH. helixis not known for growing in anaerobic
conditions, the fact that its cover h&agenreduced dramatically over 2 years could be due to a

combination of restoration effos and change in soil moisture at VMP A.

Photo Point Monitoring

Photo Pints (PP) for monitoring were established in 2013 and their locations can be seen in
Figure 3A. The recreation of PP 1, 3 and 5 are bel®R.give a good visual example of how

sites change over time in response to restoration and are helpful at tracking general changes in
vegetative cover.They are also extremely usetobls for outreach and gesentations as the

visual comparisons aroften much more powerful to a generalidience tharmeasurements of

percent cover.
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Figure 3B. PP 1, October 3, 2013

Hgure 3C. PP 1, March 13, 2014

Figure 3D. PPL, March 25, 2016
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