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PROJECT DESCRIPTION

The project involved the restoration of 500 foot reach of Ball Creek in the Fanno
Creek Drainage Basin The project site is Northeast of the Mormon Temple in Lake

Oswego Access to the site is from the West end of Suncreek Drive The stream

corridor is in designated City open space

The restoration included placing boulders in the stream channel to reduce the gradient
and velocity of the stream We removed concrete lining portion of the stream bed
and replaced it with mix of stream gravel We covered exposed stream banks with

coconut erosion control fabrics and planted willow and dogwood cuttings and other

native npanan vegetation

We also removed 36 inch concrete culvert restored the natural stream channel and

planted native nparian vegetation

There was general clean-up of the area by volunteers The volunteers removed

Himalayan blackberry and undesirable debris like trash discarded wood products and
old fencing materials from the project area

Volunteers also planted over 500 native plants along the corridor including Oregon

grape cascara serviceberry red-flowenng currant red alder willow red elderberry

fern vine maple salal snowberry Nutka rose and pacific dogwood

PROJECr GOALS AND BENEFITS

The project goals are to restore the natural stream channel improve wildlife habitat

enhance stream corridor native vegetation improve surface water quality and develop
model construction plans and specifications for future stream enhancement projects

The project will provide essential breeding nesting resting feeding and escape areas

for wildlife Riparian vegetation will lower water temperature reduce stream velocity

and reduce stream bank erosion

We now have designs and specifications fOr stream enhancement treatment that we
can apply to other stream restoration projects
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WORK TASKS AND SCHEDULE

Tasks

Survey Survey project area

Conceptuat Construction PIan

Produce conceptual construction plans

Confer with Metro review panel on plans

Stream Corridor Clean-up Day

Plans Produce final construction plans

Permits Obtain permits

City of Lake Oswego
Division of State Lands

Corps of Engineers

construction of stream improvements

Landscape Installation by volunteers

Installation of Dogwood Willow Cuttings

Final Report

Dates

September 1992

April 1993

April 1993

May 1993

June 1993

June 18 1993

August 19 1993

September20 1993

October5 1993

October 16 1993

April 15 1994

March 1995
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PROJECT BUDGET Actual Funds Expended

Items

Personnel Costs

EngineerIng Salaries design

Engineering Salaries surveying

Contracted Labor under item

Volunteer Hours

Clean-up 5/1/93 200 hrs $4.75

50 volunteers for hours
Planting OIl 6/93 80 hrs $4.75

30 volunteers for hours
Sub-Total

MaterIals Plants and Supplies

Construction Materials

Plants

Sub-Total

Local Match

Spent

$9473.80

$3344.80

$950.00

$855.00

$14623.60

$37427.88

$2581.50

$40009.76

Granted by

Metro

$2000

Equipment Rental

ProfessIonal Services

Consulting Services

Total Funds $64874.81 $10000

$10241.83
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PROJECT STAFF CONTRACTORS AND VOLUNTEERS

city staff included Andy Harris Project Manager Mark Schoenmg Environmental

Engineer Jerry King Chief of Survey and Kathy Avery Admithstrative Secretary

Consultant Services for the design and supervision of construction included Lon

Mikkelsen of Inter Fluve Inc

The Construction Contractor was Robert Thomas of Michael-Mark LTD

Volunteer Groups induded

The Lake Oswego Land Trust

Lake Oswego High School Eco Support Club

Girl Scout Troops 432 496 500 and 859

Brownie Troops 113 and 909

WHAT WORKED/WHAT DIDNT

Permits

The projected required permits from the Oregon Division of State Lands and The Army

Corps of Engineers The permits were submitted on June 18 1993 DSL authorized

their permit on August 19 1993 The Corps authorized their permit September 20

1993 This permit process takes fare amount of time and effort Project managers

need to plan ahead and consider the narrow window of time in the fall allowed for

working in stream corridors would like to see special simplified permit process for

restoration and enhancement type projects

clean-up Project

The clean-up process went very well We advertised for volunteers in the Lake

Oswego Review and by direct mail from our volunteers mailing list The Lake

Oswego Land Trust provided refreshments and helped coordinate the volunteer dean-

up day The Lake Oswego Maintenance Department provided portable toilet and

disposed of all the clean-up materials
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Earthwork

We did the earthwork for the project under the constant supervision of the consultant

This is critical to the success of any channel restoration work because it tends to be

more art than engineering

The channel improvements have seen several unusually large storm events over the

past winter and are adapting very well

Plants

All the plants came from two native plant nurseries The nurseries delivered ther

plants the morning of the planting day to minimizevandalism of plant materials

Planting

We advertised the planting day in the Lake Oswego Review and by direct mail to our

volunteers mailing list We also hired two people from the nursery to help with the

planting and with placing plants in suitable locations for the volunteers The Lake

Oswego Land Trust also provided refreshments and coordination help The Lake

Oswego Maintenance Department provided portable toilet

MONITORING AND MAINTENANCE PLAN

The City of Lake Oswego approaches open space restoration as continuing process

that is compatible with and enhances the natural plant succession of the site The

monitoring and maintenance plan for the Ball Creek Restoration Project includes the

following tasks

The City Environmental Services Division ESD will inspect the project site during
and after major storm events for signs of unusual erosion flooding and damage to

riparian vegetation

ESD staff will photograph the project site in the spring and summer to track plant

succession and survival Staff will also take photos of storm events and future planting

projects

ESD staff will inspect for returning Himalayan blackberries in the spring

Neighborhood volunteers and City maintenance crews continue to remove invasive

Himalayan blackberries from the project site

local neighborhood group is applying for City open space enhancement grant to

continue the effort to restore the native plant community These grant are available

annually to continue the replanting process
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Photos of the Ball Creek Restoration at Suncreek

Summer of 1992

This is one of three pathway entrances into the project site

The view is looking west at the path located from the west end of Suncreek Dr

The path crossing the project area

The view is looking east to the Suncreek Drive pathway entrance

The stream at the lower end of the project

The view is looking south at the manhole in photo number

The path crossing the project area

The view is looking west at that manhole again

path to the stream area

The view is looking north from the manhole in photos

This is the stream section with concrete bottom and concrete culvert We will

remove the blackberries the concrete and the culvert We will restore the

channel and native riparian vegetation

stream section with concrete bottom

We will remove the blackberries and the concrete

We will restore the channel and native riparian vegetation

An eroding stream overgrown with blackberries

The upper end of the stream showing trash and erosion

We will dean up the trash and place large boulders to create natural water

feature

10 The upper end of the stream showing trash and erosion

11 The concrete culvert

The Clean-Up Day May 1993

12 Blackberry removal from stream corridor

13 Blackberry removal from stream corridor

14 Blackberry removal from stream corridor

Completed Stream Channel Restoration October 16 1993

15 New stream bed after removal of concrete liner shown in photos

16 New stream channel after removal of culvert shown in photos 11

17 New stream channel and planting of upper stream

18 Planting day on October 161993

19 Planting day on October 161993

20 Planting day on October 161993

21 Planting day on October 161993

22 This is the upper stream area on May 1994 Formerlythe culvert location

23 This is the middle stream area on May 1994

24 Lower stream area on May 1994 Formerlywith the concrete channeL
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TREATMENT TYPE

TREATMENT TYPE

TREATMENT TYPE

Ill

r-

P4CHANNELGRAVEL PLAcEMENT TO OCOUR ALONG ENTIRE $NGTh OF STREAM SECTION

ACTUAl BOtINOARYS FOR PLACEMENT Wfli BE IDENTIFIED IN THE FiELD BY PROJECT ENGINEER

cONCRETE CHANNEL LINER flLL EITHR BE BROKEN UP AND LEFT IN PI.AGE OR REMOVED FROM
STREAM CHANNEL ACTUAL BOUNDRIES FOR REMOVALJBREAKUP WIU BE INDENTIFIED IN THE
FlEW BY PROJECT ENGINEER

STREAM
CORRIDOR

BOUNDARY

NOTE THIS DRAWING IS REDUCED 50%

CITY OF TAKE OSWEGO

vv DEPABTMENT OF PUBLIC WORKS

_____ ENGINEERING DIVISION

LAXE OSWEGO 0REGOt4
JERRY BAXER P.E CITY ENGINEER

INTER-FLUVE INC

1020 WSCQ STUT 4000 OUCO 97031 1503 3-IOO3
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X-SECTION

ISOMETRIC

1REATMENT GENERAL NOTES ON INSTALLATION CF BURLAP RAG REVETMENI

DOGWOOD AND WiLLOW
LIVE STAKE BUNDLES CR
OTHER Pt.ANTINGS

OF SOIL FlU

EEflAEN uFTS

PREPARE TREATMENT SrTE BY SALVAGING PlANTS AND TOP SOIL LAYER IMMEDIAT8S

PRIOR TO CONSTRUCTION AND AS DIRECTED BY THE SUPERViSING ENGINEER TOP SOIl

SALVAGED FROM THE SifE Will BE USED AS FiLL BETWEEN BURLAP REVETMENT UFTS AND

THE TOP UFT OF BURLAP BAGS SEE NOTE ThE SALVAGED PLANTS WILL BE INcORPORAT

INTO THE TREATMENT BANK DURING cONSTRUCTION

SLOPE TREATMENT BANK AREAS AS DIRECTED BY THE SUPERVISING ENGINEER MATtM
REMOVED DURING THE SLOPING PROCESS CAN BE USED IFAPPROPRIATE TO FILL THE

BURLAP BAGS IN THE REMAINING LIFTS AT ThE SITE AND OTHERS ON THE PROJECT

UNROLL THE XJTER cOIR FABRIC EON TERRA CF9 OR EQUIVALENT PARALLEL TOTI-E

cHANNEL AND Pt.AE ri SO THAT IT CTENDS INTO THE BANK THE TOTAL EMBEDMENT LENGTH

OF THE BASE LIFT OF BURLAP BS ANTIOIPATE FOR THE REMAINDER OF THE FABRIC TO

PLACED OVER THE SEcOND LIFT FiGURE E-4

PT.AE THE BASE UFT OF FILLED BURLAP BAGS ON THE CON FABRIC SO THATTHE BAGS

FOLLOWTHEOIJTLINE OFTHE STREAM BANK SEE FIGURESCAND BUTTTHESIDEOFTHE

BAGS TIGHTLY TOGETHER PLACING THE FLAP END OF THE BAGS FACING IN TOWARDS THE

BANK SEE FiGURES AND ThE BASE LIFTS OF BURLAP BAGS WiLL BE FILLED WITH SUB

BASE GRAVELAND SOIL SEE SHEET APPROXIMATELY CUBIC YARDS CF SITS-BASE

GRAVEL WILL BE USED TO FiLL THE BASE LIFT BURLAP BAGS ON THE PROJECT

PLACE SEcOND LIFT SO THAT SECOND LIFT BAG SPANS THE JUNCTURE OF IWO BAGS ON

THE BASE Ufl BELOW SEE FiGURES AND PLACE MINIMUM OF INCHES OF

SALVAGED SOIL ON TOP CF EACH UFT PRIOR TO APPLYING THE NECr UFT SEE FIGURE E-24.4

BROAD CAST SEED THE BASE AND SECOND UPTS SEE FIGURE E-3 340 BURLAP BAGS ARE

ESTIMATED FOR USE ON THE TOTAL PROJECT

PLAN

PLAN DETAIL

FOLD THE LOOSE END OFTHE coin FABRIC OVER THE SECOND UFT AND STRErCH TIGHT

TAKING CARE TO LEAVE ENOUGH LOOSE FABRIC TO FORM QOSELY AT THE TOE OF THE
SEOOND LIFT SEE FIGURE E-4 STAKE THE FABRIC AT THETCE OF THESSOOND LIFT EVERY

FT TO ROVE ANY IDS BETWEEN THE COIR FABRIC AND BURLAP BAGS SEE FiGURES

DETAIL CF STAKING AND E-5 STAKETHE TAIL END OFThE COIR FABRIC ON THE SECOND LIFT

EVERY FEET SEE FIGURES E-S AND STAKE REMAINING FABRIC AS PER MANUFACTURES
SPECIFICATIONS

SHRUB CTJITINGS CAN BE PlACED BETWEEN EAON BURLAP BAG LIFT AS DIRECTED BY

SUPERViSING ENGINEER SEE FIGURES AND SEE ALSO SHEETS

ALL FABRIC AND BURLAP REVETMENTS SHOULD BE BROADCAST SEEDED AND PLANTED

UPON cCMPEEI1CN SEE FIGURE E-7 TO PROViDE LONG TERM BANK STABILITY PLAGEMENT

OF BARE ROOT SHRUBS SHOULD 000JR FOIJ.OWTNG COMPLETION SEE FIGURES AND

E-7 AND AS SPECIFIES ON SHEET

WHEN BURLAP REVETMENT IS cOMPLETES RIVER GRAVEL AND cOBBLE CAN BE PLATXD

TO THE TOP CF THE BOTTOM LIFT AS DIRECTED BY THE SUPERViSING ENGINEER 40 CY CF

RIVER GRAVEL AND COBBLE IS ESTIMATED FOR THE TOTAL PROJECT

10 THE UP AND D0Wi1 STREAM TERMINUS CF EAcH TREATMENT STE WILL BE TIED IWO
EXISTING TOPOGRAPHIC AND STRUCTURAL FEATURES AS DIRECTED BY THE SIJPER VISING

DETAIL OF STAKING

TOP INCHES OF

STAKE PROTRUDE

cOIR FABRIC
ABOVE FABRIC

S-.S
0.5 FT DSPTH

BURLAPBAG
USE MINIMUM 12 INcH

WOODEN STAKE
CR TEN INOH METAL STAPLE

PLACEMENT OF BURLAP BAGS
CONSTRUCTION SEQUENCE

PREPARED
SUBGRADE

OIJTEN OCIR FABRCcF

BURLAP BAG FILL DETAIL

FILLBAG 1t2TO 314 FULL

BAG FLAP FOLDED UNDER BAG

1ST UFT OF BURLAP BAGS OFP SO//
lO LIFT OF BURLAP BAGS

PLAcETAL BID OF COIR FABRICOVER SECOND LIFT

STAI TAN END OF cOIR FABRIC OVER SECOND

STARE COlA AT TOE OF 2ND LIFT

LEGEND
OOIR FABRIC

TOPSOIL MIXTURE

EJ BAOK FILL MIXTURE

SUB-BASE MIXTURE

RIVER COBBLES

SUB-BASE

GRAVELS

START THIRD LIFT OF BURLAP BAGS

UVE BUNDLES OF DOGWOOD
OR APPROPRIATE .NcCOY VEGET
SEE RE-VEGETATION

DATE -.209.5

cITY cc

LAKE OSWGO ORtGON

CITY OF LAKE OSWEGO
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ENGINEERING DVISON

JERRY BAKER P.E cITY ENGNEER

NOrE IN CERTAIN APPLICATION AREAS AS DIRECTED BY THE ON PROJECT ENGINEER
IT WILL BE REQUIRED TO CARRY THE COIR FABRIC FACING TO THE TOP LIFT CF BURLAP
BAGS THE NUMBER CF BURLAP BAG LIFTS APPLIED TO SITE WiLL BE DIRECTED BY

PROJECT ENGINEER AND WiLL NOT EXCEED LIFTS FOR ANY ONE SRE

NOTE ThIS DRAWING IS REDUCED 50%
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TREATMENT ISOMETRIC TREATMENT SECTION TREATMENt2NERALNOTESON INSTALLATION

TREATMENT BANKS SHALL BE SLOPED FROM THE STREAM BED ELEVATION BACKTO

STABIE ANGLE OF REPOSE AS SPECIFIED ON SITE BY ThE PROJECT ENGINEER M-$ERE BANK

TOPOGRAPHY BOULDERS AND TPEES NINDEH SLOPING THE ANGLE MAY EXCEED AN 11

SLOPE

ALONG THE PROJECT L.ENGTH rr WiLL BE REQUIRED TO BREAKUP AND REMOVE
OONCRErE UNER IN CHAN1EL IN AREAS WI-IERE HEAVY EQUIPMENT ACCESS IS LIMITED THE

cONCRSTE WILL BE BROKEN TO MAXIMUM MEAN DIAMETER OF AND LEFT IN PLACE

ONCE THE SflE I-lAS BEEN PREPARED DUAL LAYER OF FABRIC BONTERRA CF9 AND cZ
WiLL BE APPLIED AS FOLLOWS AN INNER LAYER OF FABRIC AND AN OUTER LAYER OF CF9

\MLL BE PLACED AT THE SLIBGRADE LEVEL IN THE PREPARED CHANNEL PRIOR TO GRAVEL
PLACEMENTS AS DEPICTED IN THE SECTION AND AS DIRECTED BY THE PROJECT ENGINEER
BROAD-CAST SEED THE SLOPED BANKS PRIOR TO LAYING THE FABRICS OVER THE DISTURBED

MATERIAL

STAKE THE FABRIC MINIMUM OF EVERY SQUARE FEET AND AS DIRECTED BY THE FABRIC

MANUFACTURE AND PROJECT ENGINEER

ThE ROUGH GRADE OF THE CHANNEL SHALL BE FINISHED WITH THE RIVER GRAVEL AND

COBBLES ThIS MATERIAL MLL BE PLACED ON THE FABRIC LAYER THAT EXTENDS INTO THE

CHANNEL AT THE SUBGRAE LEVEL APPROXIMATELY 40 CUBIC YARDS OF GRAVEL LL BE

PLACED

THE STREAM GRAVEL AND COBBLE MLL BE PLACED IN THE CHANNEL IN SUCH MANNER
AS TO REPLICATE AND ALLOW FOR THE FORMATION OF THALWEG LOW ELEVATION POI BARS

POOLS AND RIFFLES THESE PLACEMENTS WILL BE DIRECTED BY THE PROJECT ENGINEER

REFER TO ISOMETRIC

ROOTED STOI CAN BE PLANTED INTO THE FABRIC ONCE INSTALLATON IS COMPLETED
AND AS DIRECTED BY THE PROJECT ENGINEER

TREATMENT GENERAL NOTES ON INSTALLATION

TREATMENT BANKS SI-IAU BE SLOPED FROM TI-lB STREAM BED ELEVATION BACK TO AN

ANGLE AS SPECIFIED ON SITE BY THE PROJECT ENGINEER THIS SLOPING PROCESS WiLL BE
SUCH AS TO ACcOMMODATE THE BOULDER RIP RAP AND FILTER GRAVEL WITH OUT REDUCING
THE EXISTING CHANNEL CROSS SECTION EXCAVATION FOR INDIVIDUAL BOULDERS MAY BE
NECESSARY AND WiLL BE DIRECTED BY THE PROJECT ENGINEER

ONCE THE SLOPING I-lAS BEEN GOMPLETED DOUBLE LAYER OF G9 FABRIC WILL BE

PLAGED FROM MID-CHANNELTO THE TOP OF ThE CUT PLACEMENT OF THE CF9 FABRIC WILL
OcCUR AT THE SUB BASE LEVEL

STAKE THE FABRIC MINIMUM OP EVERY FEET AND AS DIRECTED BY THE FABRIC
MANUFACTURE AD PROJCT ENGINEER

GRAVEL WILL BE USED AS FILTER BETWEEN ThE FABRIC AND BOULDERS MAXIMUM OF
INcHES WILL BE PLACED THE GRAVEL WILL BE ThE SAME SUB BASE GRAVEL USED IN

TREATMENTS AND SHEETS AND AND WILL TOTAL YARDS

40 BOULDERS MAXIMUM OF 2.5 FEET ON THE LONGEST AXIS AND MINIMUM OF .5 FEETT

WILL PLAcED INDIV1DUAU.Y AND KEYED AS DEPICTED IN THE SECTION DRAWING AND AS
DIRECTED BY THE PROJECI ENGINEER LIVE STAKES WiLL BE PLACED IN BEEEN BOLLDERS
DURING CONSTRUCTION ND AS DIRECTED BY THE PROJECT ENGINEER

THE ROUGH GRADE OF THE OHANNEL SHALL BE FINISHED WITH THE RIVER GRAVEL AND
CO884ES THIS MATERIAL WILL BE PLACED ON THE FABRIC LAYER THAT EXTENDS INTO THE
OIANNEL AT THE SUBGRADE LEVEL THE STREAM GRAVEL AND COBBLE WILL BE PLACED IN

ThE cHANNEL IN SUCH MANNER ASTO REPUCATE AND ALLOW FOR THE FORMATION OF
THALWEG LOW ELEVATION POIPif BARS POOLS AND RIFFLES THESE PLACEMENTS WILL BE
DIRECTED BY THE PROJECT ENGINEER REFER TO ISOMETRIC

LIVE STAKES AND ROOTED STOCK CAN BE JOINT PLANTED BEflNEEN
BOULDERS ONcE INSTALLATION IS COMPLETED AS DIRECTED BY THE
PROJECT ENGINEER BROAD-CAST SEED THE SITE WHEN COMPLETED WITH
ALL CONSTRUCTION

STREAM GRAVE.SUBS
3J4 INCH

LAYER EROSION FABRIC

OUTER LAYER CF9 COIR
EXISTING CONGRETE OHANNEL INNER LAYER C2 BLANKET
LINER BROKEN UP OR REMOVED
PRIOR TO TREATMENT

FcF
INNER FA8C C2.

AIAS1EOS ED

SUB SCIL

TREATMENT ISOMETRIC
AU RIP RAP BOULDERS TO BE PLACED
INDIVIDUALLY AND KEYED FOR STABILITY

TREATMENT SECTION

JOINT PLANTING OF BUNDLES
SHRUB LIVE STAKES IN

BOULDER PLACEMENTS

INCHES OF SUB-BASE GRAVELS AS

FILTER PLACED OVER THE DUAL LAYER
DUAL LAYER OF 0F9 COlA FABRIC OF GF9 COIR FABRIC

\UBASE
GRAVEI FILTER

FABRIC LAYERING DETAIL

4/28193 1TITLE BLOCK MAK csc ar LM BY fly OF LAKE OSWEGO

DRAWN BY LM frAe.- DEPARTMENT OF PUBLIC WORKS
ENGINEERING DIVISION

DATL- NO REVISIONS BY
BY GPK ius DA1t -7093 jy IL BAXER P.E ERY ENGiNEER

NOTE ThIS DRAWING IS REDUCED 50%

TREATMENT TYPE AND
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CULVERT SECTION EXISTING CONDITIONS CULVERT SECTION RECLAIMED CONDITIONS

DRAIN LINE SECTION RECLAIMED CONDITIONS
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NORMAL WATER SURFAc POR3PLASTCDRAJN PE

NOTE INCH DRAIN UNE TO BE RE-ROIJIEP TO FIT EXISTiNG GROUND SURFAcE

TREATMENTTYPE TO BE USED AS BANK EROSION PROTECTION NEW PIPETO

Fl_AcED PRIOR TO cONSTRUCTION OF TREATMEWT TYPE
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