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Aquatic Resource consultants
606 Nob HiilAvewe North Seattle Washingion 9809 206 285-7332 206 286-8045

Inventory of and Recommended Habitat Modifications for Baich Creek
in the Portland Audubon Sodety Sanctuary

Aquatic Resource Consultants was asked by the Portland Audubon Society to investigate the

portion of Baich Creek in the Audubon Sanctuaiy The purpose of this investigation was to

identify possible stream modiftions that would increase the habitat available for resident

cutthroat trout in this rcaoh of Baich Creek

Goal of project was to identify simple low cost projects that would increase the refuge and rearing

habitat for resident cutthroat These modiations were to be completed using hand labor and

would rely mostly on on-site materials ogs large rock and soil With this goal in mind the

project plans and recommendations were kept to the minimum necessary to describe the project

elements locations and objectives All modications discussed in this report will be field located

and installed under the supervision of representatie of Aquatic Resource Consultants or one of

its associates

MEmoDs

Approximately 750 feet of Baich Creek from an old weir at the downstream end of the Audubon

property upstream to Cornell Road was inventoried for this project plan view map of the

project area was prepared from distances obtained from hip chain measuring device azimuths

from compass and stream widths measured at regular intervals longitudinal profile and cross

sections from six locations in the project area were obtained using basic differential leveling

techniques uti1iing laser level hip chain or fiberglass tape

The longitudinal profile was analyzed to identify the residual depths and lengths in the project area
Residual pool depth is defined as the amount of water that remains in pool if stream flow was
shut off stage of zero flow This information was used to locate possible project sites

which were then confirmed on-site

RESULTS

the apprcximate 7O feet of Eaich Creek in the project area the average bankfuil stream Width

is 15 feet range 10 to 25 feet The substrate varies from bedrock and boulders to areas

gravel Bedrock is visible in approximately 20 percent of the project area 120 feet of 750 feet
The average stream gradient in the project reach is 2.7 percent

Fifteen pools were ident.ifled from the longitudinal profile To facilitate communication the larger
more visible pools were named using distinguishing features in the area or features that formed the

pool These pools are identified on the plan view drawing



Most oftbe ideniifi pools are small shallow short pook The mian depth ofthe 15 identified

pools was 0.4 feet range 0.1 3.0 the median length was 21 feet range 54 feet The small
size of these pools prodes liuie riing or refuge area for fish The two most prominent pools
the Culvert and MdeT pools are Jocaed at the most upsrn end of the prcject ar The
Culvert Pool is the scour pool doistrearn of the Cornell Road culvert this pool prosides the best
fish habitax i.e er depth and cover in the entire prc area

Several sediineiii sources and areas ofbank erosion were ocared in the projectreach debris jam
in small right bank as looking dostrcarn tibutaiy at approximaiely 450 feet upstream from
proje stat has blocked the channel and caused this tibLitaIy to hump its channel near its

confluence with Baich Creek The new flow path of this thbutaiy is eroding new channel that is

adding sediment to Baich Creek

Three areas of significant bank erosion were located The first is the left bank immediately
upstream of the footbridge adjacent to the Boulder Pool The second is left bank area
downstream of the Kids Beach and Pool and near the confluence of pond outlet The third is the
left bank immediately downstream of the confluence of Woodpecker Creek and Baich Creek It

appears that high flows in Baich Creek force ier from Woodpecker Creek into the bank

RECOM.I.WDA77ONS

As mentioned above primary goal of this project was to identi low cost projects i.e projects
that would implemented by hand labor such as youth crews Projects will also rely mostly on on-
site materials logs large rock and soil With these goals in mind the plans and specifications and
other details prepared were the minimum necessa.iy to describe project elements locations and
objectives of action As such all recommendations presented in this discussion assume that

representative of Aquatic Resource Consultants or one of its associates would be on-site to assist
in during project implementation Because the project will rely mainly on using locally available

materials final placement and securing of materials will decided on-site The quantities and sizes
of available material will be defined prior to the start of the project if needed additional materials
will be imported from nearby areas All materials should be as large as can be safely moved and
positioned th available methods

The primaiy recommended action is to modify the existing pool depths and available cover to
increase available rearing and refuge areas At six existing pools add rock weirs at the pool
tailouts to increase residual pool depths by 0.5 0.75 feet Modify the existing pool controls by
adding rows of spaced rock to increase fiow resistance in the pool Add second offset row of
rock as n.ded to add additional flow resistance The rock weirs should be built using the largest
available rock that can be moved into position If larse rock not available in the irnrne.diate area
import rock from other areas or from off-site

There are currently two larger fallen trees located in the project area The first is at approximately
50 feet and the second at 275 feet At both of these trees the bole i.e the stem of the tree is still

attached to the rootwad In both cases cut the bole from the rootwad leaving approximately
10 feet of stem attached Stand the bole and its rootwad upright to its previous position along
channel Place rock or otherwise secure rootwad in place

.4quctic Resoirce Consultants
Scarrle Washingron



Salvage and add additional woody material to other locations as noted on the project plan The

purpose of the wood is to provide additional overhead cover along the streams edge The woody

debris should consist of mixture of both coniferous and deciduous trees boles tree tops and root

wads The material should be the largest material that can be moved into position in the streant

Where possible secure the woody debris by placing portion of the material on the stream bank

The amount of wood to be placed on the stream bank ll depend on the size and volume of the

material Further secure the woody debris in place ivith large rock

Also place woody material along the edges of the large pooi dostreamn of Cornell Road culvert

The woody irzrizl should be placed on bank where possible and extend into large pool If

available tree tops or other brancbed material should be used. Secure any woody material placed

along the sides of the pooi with rock placed under larger material or otherwise secured

The small right-bank butary located at approximately 450 feet should be re-routed into its

oricinal channel The diversion that created the channel change should be cleared as needed to

return the stream to its existing channeL

We also recommend that Woodpecker Creek be re-routed from its current location to flow into the

pond This would likely improve the summer water quality of the pond i.e more inflow to the

stream Before the creek is returned to the pond stabilize the outlet channel from the pond to

Baich Creek with log or rock weirs and gravel to reduce channel erosion The adjacent

streambanks should then be re-planted with native vegetation

Aquatic Resoerce Consultants
Seattle ffashington



Aquatic Resource Consultants
1606 Nob Hi//Avenue North Seattle Washington 98109 206 283-7332 206 286-8045

Inventory of and Recommended Stream Modifications for Woodpecker

Creek in the Portland Audubon Society Sanctuary

Aquatic Resource Consultants was asked by the Portland Audubon Society to investigate

Woodpecker Creek small tributary to Baich Creek in the Audubon Sanctuary The purpose of

this investigation was to identify possible stream modifications that would increase the stability of

the stream channel and thus reduce the amount of turbidity and fine sediment reaching Baich

Creek

The primary goal of this project was to identify simple low cost projects that would increase the

channel stability of Woodpecker Creek These modifications were to be completed using hand

labor and would rely mostiy on on-site materials logs larger branches rock and soil With this

.goal in mind the project plans were kept to the minimum necessary to describe the project

elements locations and objectives All modifications discussed in this report ould be field

located and installed under the supervision of representative of Aquatic Resource Consultants or

one of its associates

MEJW0DS

Approximately 570 feet of Woodpecker Creek from small foot-bridge near the pond on the

Audubon property upstream to the Eagle Scout bridge on the Woodpecker Trail was inventoried

for this project plan view map of the project area was prepared from distances obtained from

hip chain measuring device azimuths from mirror-sighting compass and stream widths

measured at regular intervals longitudinal profile of the project area was obtained using

standard leveling techniques This information was used to locate possible project sites that were

then confirmed on-site

RESULTS

There is no identiied fish use in the project area The stream flovh throughout the ycar appears to

be quite low gallons per minute In the approximate 570 feet of Woodpecker Creek in the project

area the averace banlthlI stream width is feet The substrate varies from areas of bedrock to

sand and silt with small gravel Bedrock is visible or in close proximity to the surface in much of

iover poruon of the project area The average tcam gr .innt in the project c.h of 13

range -24 percent

There are several sources of sediment in the project area In the lower approximate 300 feet of the

project area there are several bank slumps or failures In this area there are also five knickpoints

or drops in the channel bed



At approximately 300 feet there is 2.7 foot drop at culvert trail crossing This culvert is

undermined on the downstream side portion ofthe stream flow is by-passing the culvert

At 400 feet to the confluence of the two small tributaries the left bank has series of small

fiures In the area ofthe Eagle Scout bridge the trail has also failed

RECOMME.WDAJ7ONS

As mentioned above primary goal of this project was to identify low cost projects i.e projects

that would implemented by hand labor such as youth crews that would reduce the amount of

turbidity and fine sediment input to Baich Creek These projects will also rely mostly on on-site

materials woody debris and branches rock and soil With these goals in mind the plans

and specifications and other details prepared were the minimum necessary to describe project

elements locations and objectives of action As such all recommendations presented in this

discussion assumes that representative of Aquatic Resource Consultants or one of its associates

would be on-site to assist in during project implementation The location of proposed structures

are approximate final locations and elevations ll be determined prior to construction Because

the project will rely mainly on using locally available materials final placement and securing of

materials will decided on-site The quantities and sizes of available material will be defined prior

to the start of the project If needed additional materials will be imported from near by areas

Savage and add woody material to locations as noted on the project plan The purpose of the

is to provide additional channel roughness and flow resistance to the channel The woody

debris should consist of mixture of both coniferous and deciduous trees and large branches The

majorty of the woody debris will be placed perpendicular to the flow imbedded in the toe of the

bank slope to create series of small steps throughout the length of the stream in the project area

At station 300 the existing culvert should be removed the streainbed stabilized and the existing

trail relocated Upon removal of the culvert series of steps should be constructed with large rock

10 12 inches to stabilize the streambed and prevent further downcutting The placement and

elevation of the steps will be determined after the culvert is removed The trail should be relocated

away from the edge of the streambank

The bank failures near stations 125 and 400 should be terraced with bank logs and revegetated

with native plant species The Eagle Scout bridge should be removed and relocated in more

stable area Bank drainage should be conveyed to the stream through facines constructed with

either live or dead material The choice of material will depend on tne type and quanuty of

available plant material

Where bank failures occur at both banks at the same location install toe logs at the base of both

banks Brace these logs with cross-pieces to form iadder-iike structure instream The oe

will help hold bank soils and prevent further erosion by stream flows See project plans for further

detail

Where noted and otherwise possible replant bare soils with native vegetation Recommended

native plant species are listed on the plan sheet Because of the close proximity of bedrock some

areas may not be suitable for replanting The suitability of the site for planting will be confirmed

in the field

Aquatic Resource Consultants
Starr it Washington



Project Description

Location of Project County Muitnomah Tosnship.ange/Section T.IN 31 Stream Mile

approximately mile 1.5 Zoning Base zone FE Overla zones cc en nr

Baich Creek is approximately 3.5 miles long and provides habitat for one of the few remaining populations of

native Cutthroat Trout within the Portland City limits The project will enhance npanan and fish habitat by

stabilizing the streambed and banks through the strategic hand placement of rocks and logs in both Baich Creek

and Woodpecker Creeks Work cre paid and volunteer were augmented with individuals attending

workshops The sites are located on Audubon property and are not located near roads One of the projects

intents was to demonstrate restoration techniques for sites in environmentally sensitive areas where the use of

heay equipment would cause environmental degradation The prcect will provided educational opportunities

for citizens citizen groups organizations and jurisdictions and youth work corps in hand placement restoration

techniques The project will be conducted in accordance with the guidelines of the Forest Park Natural Resource

Management Plan

For additional description see Inventor of and Recommended Stream Modifications for Woodpecker Creek in

the Portland Audubon Society Sanctuai and Inventoly of and Recommended Stream Modifications for Baich

Creek in the Portland Audubon Society Sanctuary

Benefits and goals of the project

Enhance and restore fish herpile and riparian habitat

Improve water quality by controlling erosion

Provide educational opportunities for schools and Audubon visitors

Tram and demonstrate restoration techniques

Assist in meeting objectives of Forest Park Natural Resource Management

Plan

Work Tasks and Timelines

Contract penod Dec 1995 to June 1997 Period extended to December 31 1997

Date ComDleted

Restoration plan and design March 13 1996

Develop maintenanceJmonitormg plan August 1996

Weekly education program began March 1996

Weekly monitoring begins August 1996

Permits Prepared/submitted July 1996

Pennits approved August 1996

Plan and market crew training

and citizen demonstration workshops June 1996 August 1996

Permits finalized Sqiember 1996



Tools and supplies invenioned August 1996 and 1997

Equipment and supplies rental and purchase September 1996

Plants soil and equipment livered September 1996 and 1997

Groundwork with youth crew demonstration

workshops for agency personnel and public September 1996 and 1997

Monitoring Ongoing

Evaluation and maintenance Johnsons contiact Over two years

Project Budget

Summary Pmject costs $52387.70 plus agency personnel salaries estimate unavailable

Total billed to Metro $8483.63

Total match is 61

Please see two attached budget forms submitted to Metro

Project staff/Workers/Volunteers

Patrice Mango Ivy Francis Eric Machorro Bureau of Environmental Services

BES provided technical assistance pnject oversight and funding for the seMces

of Alan Johnson an aquatic biologist and channel restoration expert

Alan Johnson Aquatic Constulants Inc developed plans to identify techniques and

placement of materials for restoration in both Balch and Woodpecker Creeks

Carl Menconi private consultant provided crew field oversight assisted in the

procurement of tools and in educational workshops

Jennifer Devlin and Mitch Luckett of the Portland Audubon Society PAS provided project

oversight in-kind use of facilities for work crew training citizen workshops and base of

operauons ongoing displays about the project and access to the sites

Kim Wilson of PAS provides Walk About Naturalist program ongoing to engage citizens in

monitoring the area for at least three years Kim trains other staff and volunteers to assist in

the education and monitoring of these sites These staff and volunteers are Alan

Tomaszeki A1DeI Kioster Bryan Ledford Keith Robillard Katie Ray and Laura Graham

Holly Michaels Oregon Department of Fish and Wildli1 OFWW provided input to

planning and project review

Lee Kellogg Friends of Forest Park provided review of plans relative to the Forest Park

Management Plan



The Northwest SeMce Academv/Aniencorp and Cascade Education Corp provided youth

crews to accomplish the ground work needed to move rocks logs etc

Mary RuhL graphic artist produced interpretive signage for the project

Jennifer Thompson USFWS ananged for video filmingday on site inteMewing field

crews for an agency video on restoration pnjects

flow Project Relates to Greenspaces Program

Because the Audubon Society of Portland Sanctuary has trails which are open to the pablic this site is not only

important as Greenspace for wildlife it is part of contiguous forested corridor which includes Forest Park

but to encourage people to explore and observe nature We host over 8000 students per year on sanctuary tours

and several hundred per year on our walkabout restoration and monitoring project An additional 40000-50.000

people walk our trails without guide and benefit from the interpretive graphics placed at one of the restoration

sites

1O.What Worked/Didntlllelpful Hints

Worked/Helpful Hints

Soliciting inpat from many different sources in the planning phase

Having personal contact at the City of Portland to secure examples of permit applications that had been

awarded to use as templates to apply for our permit really could not understand the language of the permit

application

Being flexible

Hiring an experienced crew supervisor

Securing funding for long tern education and monitoring

Didnt Work

Expecting the project to be on perfectly tidy limeline .. tbere are just too many variable. .weather

landslides availability ofcre etc

ii Advice for other Project Managers

Take more photos than you think you need. everyone wants them Take them vith camera that prints the

date on the print

12 Monitoring and Maintenance Plan

We have funds to monitor this project weeldy over three year period The information useful to know

is

Did the in-stream prescriptions DO anything in terms of water quality

Have bank areas that were erosion problems been stabilized

Did the addition and rearrangement of rock in Baich Creek increase pools depth How about after

floods Are the pools still intact If not shoud they me maintained by hand or should we use

prescriptions that hold together better ie using more steel etc



Did treatments to stream areas that re eroded down to bedrock hold How well did the weir series

hold What is the evolution of the crib structures

Specific Monitoring tasks include

Bakh Main Stem

Water Quality weekly

temperature

turbidity

Plant survivorship in replanted areas quarterly

Photographs

Area/Plant Mapping and tagging

Pool Depth and Pool Locations quarterly

Measuring new pools and plotting their locations alter high water events

Photographs

Woodpecker Creek all quarterly

Plant Survivorship and replanting

Crib Structures over time photo documentation

Weir locations and survivorship photo documentation



Bill From Portland Audubon Society to Metro contract 904686

Dtption of Scice3 or Mci Purchases Cost or Cash Vaue cash in-kln Request

matcr.iIs and en ce volunteen rthnjurpemcnt from
ii .y_ Iahor çtro

Personnel Costs Jcimiler DevlinMitch Luckett- Audubon- project $1 100 coniract from BES None

oversight Figure not available

Francis/Patrice Mango- BES project oversight Figure not available

Holly Michael- ODFW restoration planning $7000 contract from BES
Kim Wilson Audubon planning walkabout naturaList $73 .50 see attached staff log

monitoring plan ongoing monitoring and walkabout reports volunteer

Volunteers Kathleen Wilson Jeannie Waterbury Tom hours arc highlighted Volunteer

Rapp Julie Combs Mary Kuhi Bryan Ledford ten contributions rated at $4.74/hr

citizens at restoration weekend planning meetings

plantings art displays

Materials and Supplies Permits $257 $257
Plants receipt marked $484.75 2-6 none
Tools receipt marked $70.74

Watering backpacks receipt marked $250.00

Tools receipt marked $23.25

Tools for grip hoist etc receipt marked $386.57

Equipment Rental N/A N/A None

Professional or Outsidc Alan Johnson consultant for site plans project oversigjt Figure not available none
Services 2Carl Mencon.i consultant for site work Total figure not available for $1995

Cascade Education Corp- youth crew for site work planning etc but for site work $2400
4ESD 112 youth crew for site work $l995 $1155

$2400

$3800
PROJECT COST 28398.81 consultant and

agency rsonnel timeo.i



Final Bill From Portland Audubon Society to Metro contract 904686
Representing funding period fiom April 1997 November 1997

Descnption of Services or Materials Purchases Cost or Cash Value cash in lind Request for

J___ matcnat and ser%lces volunteers reimbursement from

Personnel Costs Jennifer Devlin/Mitch Luckett- Audubon- project $4000 contract from BES None

ersight

Ivy Francis/Patrice Mango/Eric Machorro BES project Figure not available

oversight

Volunteers Abel Kioster Keith Robillard Katie Ray 209 see attached staff log

Laura Grainann Walkabout naturalists 22 walkabouts and walkabout reports volunteer

hours/per $4.75 hours are highlighted

Materials and Supplies Three interpretive signs along Batch Creek 3000 None

Outdoor farm cart for cariying plants etc for ongoing 109.99 $109.99

maintanence 109.99 $109.99

Outdoor farm cart for ongoing manintenance

Equipment Rental N/A N/A none

Professional or Outside lAquatic Resource Consultants consultant for site plans $14103.26 none

Services project oversight 1656.65 $1656.65

2Cart Menconi consultant for site work 300 300

3Cascade Education Corp- youth crew for site work 500 500

4Arnericorp crew for site work

PROJECT COST 23988.89



Photos Site Area with low pool/riffle ratio
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Photos Site Incised channel threatening footbridge
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Photos Site Streambank erosion/slope instability
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