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PROJECT DESCRIPTION.

The project involved the restoration of a 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 a 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 a portion of the stream bed
and replaced it with a mix of stream gravel. We covered exposed stream banks with
coconut erosion control fabrics and planted willow and dogwood cuttings and other
native riparian vegetation.

We also removed a 36 inch concrete culvert, restored the natural stream channel, and
planted native riparian 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-flowering currant, red alder, willow, red elderberry,
fern, vine maple, salal, snowberry, Nutka rose, and pacific dogwood.

PROJECT 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

Dates

Survey - Survey project area.
. Conceptual Construction Plans.

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
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September, 1992

April, 1993
April, 1993

May 1, 1993

June, 1993

June 18, 1993
August 19, 1993
September 20, 1993
October 5, 1993
October 16, 1993

April 15, 1994

March, 1995



PROJECT BUDGET (Actual Funds Expended)

ltems Local Match Granted by
Spent Metro
1. Personnel Costs $2,000 W
| g

a) Engineering Salaries (design) $9,473.80
b) Engineering Salaries (surveying) $3,344.80 o
c) Contracted Labor (under item 2. a)
d) Volunteer Hours

Clean-up (5/1/93) 200 hrs. X $4.75 $950.00

(50 volunteers for 4 hours)

Planting (10/16/93) 180 hrs. X $4.75 $855.00

(30 volunteers for 6 hours)
Sub-Total $14,623.60

OK-

2. Materials, Plants and Supplies =~ —
a) Construction & Materials

b) Plants
Sub-Total

3. Equipment Rental
4. Professional Services

a) Consulting Services

Total Funds
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$37,427.88
$2,581.50
$40,009.76
0 0
0
$10,241.83
$64,874.81 $10,000



PROJECT STAFF, CONTRACTORS, AND VOLUNTEERS.

City staff included Andy Harris, Project Manager; Mark Schoening, Environmental
Engineer; Jerry King, Chief of Survey; and Kathy Avery, Administrative Secretary.

Consultant Services for the design and supervision of construction included Lon
. Mikkelsen of Inter Fluve, Inc.

The Construction Contractor was Robert G. Thomas of Michael-Mark, LTD.

Volunteer Groups included:

The Lake Oswego Land Trust

Lake Oswego High School Eco Support Club
Girl Scout Troops 432, 496, 500, and 859
Brownie Troops 1, 113, and 909

WHAT WORKED/WHAT DIDN'T

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 a 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. Iwould like to see a 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 clean-
up day. The Lake Oswego Maintenance Department provided a 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 minimize vandalism 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 a portable toilet.

MONITORING AND MAINTENANCE PLAN.

The City of Lake Oswego approaches open space restoration as a 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.

A local neighborhood group is applying for a 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

1. 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.
2 The path crossing the project area.
The view is looking east to the Suncreek Drive pathway entrance.

3. The stream at the lower end of the project. kg
The view is looking south at the manhole in photo number 2.

4. The path crossing the project area.

The view is looking west at that manhole again.

5. A path to the stream area.

The view is looking north from the manhole in photos #3 & 4.

6 This is the stream section with a concrete bottom and a concrete culvert. We will
remove the blackberries, the concrete and the culvert. We will restore the
channel and native riparian vegetation.

48 A stream section with a concrete bottom
We will remove the blackberries and the concrete.

We will restore the channel and native riparian vegetation.

8. An eroding stream overgrown with blackberries.

9. The upper end of the stream showing trash and erosion.

We will clean up the trash and place large boulders to create a natural water
feature.

10.  The upper end of the stream showing trash and erosion.

11.  The concrete culvert.

The Clean-Up Day, May 1, 1993

12
13.
14.

Blackberry removal from stream corridor.
Blackberry removal from stream corridor.
Blackberry removal from stream corridor.

Completed Stream Channel Restoration. October 16, 1993

15.
16.
A
18.
19.
20.
21.
22,
23.
24.

New stream bed after removal of concrete liner shown in photos 5 & 6.

New stream channel after removal of culvert shown in photos 6 & 11.

New stream channel and planting of upper stream.

Planting day on October 16,1993.

Planting day on October 16,1993.

Planting day on October 16,1993.

Planting day on October 16,1993.

This is the upper stream area on May 5, 1994. Formerly the culvert location.
This is the middle stream area on May 5, 1994. '

Lower stream area on May 5, 1994. Formerly with the concrete channel.
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A. X-SECTION
WILLOW, DOGWOOD OR OTHER UNDISTURBED SLOPE
INGS (SEE RE-VEGETATION PLAN) (OR OTHER TREATMENT) 3?‘.?3’,},’553
(OR OTHER TREATMENT)

NORMAL WATER
SURFACE LEVEL

MATCH EXISTING GRADE
OF STREAM BANK

C. PLAN

PLACE ENDS OF
ADJACENT BAGS
TIGHTLY TOGETHER

SUB-BASE GRAVEL

B. ISOMETRIC

COIR FABRIC (CF9)
FIRST AND SECOND

it e
RRAERR

1) PREPARE TREATMENT SITE BY SALVAGING PLANTS AND TOP SOIL LAYER IMMEDIATELY
PRIOR TO CONSTRUCTION AND AS DIRECTED BY THE SUPERVISING ENGINEER. TOP SOIL
SALVAGED FROM THE SITE WILL BE USED AS FILL BETWEEN BURLAP REVETMENT LIFTS AND IN
THE TOP LIFT OF BURLAP BAGS (SEE NOTE 5). THE SALVAGED PLANTS WILL BE INCORPORATED
INTO THE TREATMENT BANK DURING CONSTRUCTION.

2) SLOPE TREATMENT BANK AREAS AS DIRECTED BY THE SUPERVISING ENGINEER. MATERIAL
REMOVED DURING THE SLOPING PROCESS CAN BE USED, (IF APPROPRIATE), TO FILL THE
BURLAP BAGS IN THE REMAINING LIFTS AT THE SITE AND OTHERS ON THE PROUECT.

3) UNROLL THE OUTER COIR FABRIC (BON TERRA CF9 OR EQUIVALENT) PARALLEL TO THE
CHANNEL AND PLACE IT SO THAT IT EXTENDS INTO THE BANK THE TOTAL EMBEDMENT LENGTH
OF THE BASE LIFT OF BURLAP BAGS. ANTICIPATE FOR THE REMAINDER OF THE FABRIC TO BE
PLACED OVER THE SECOND LIFT (FIGURE E-4).

4) PLACE THE BASE LIFT OF FILLED BURLAP BAGS ON THE COIR FABRIC SO THAT THE BAGS
FOLLOW THE OUTLINE OF THE STREAM BANK (SEE FIGURES C AND D). BUTT THE SIDE OF THE
BAGS TIGHTLY TOGETHER, PLACING THE FLAP END OF THE BAGS FACING IN TOWARDS THE
BANK (SEE FIGURES A, E, AND ). THE BASE LIFTS OF BURLAP BAGS WILL BE FILLED WITH SUB-
BASE GRAVEL AND SOIL (SEE SHEET 7). APPROXIMATELY 4 CUBIC YARDS OF SUB-BASE
GRAVEL WILL BE USED TO FILL THE BASE LIFT BURLAP BAGS ON THE PROJECT.

5) PLACE SECOND LIFT SO THAT A SECOND LIFT BAG SPANS THE JUNCTURE OF TWO BAGS ON
THE BASE LIFT BELOW (SEE FIGURES A, B, AND E). PLACE A MINIMUM OF 2 INCHES OF
SALVAGED SOIL ON TOP OF EACH LIFT PRIOR TO APPLYING THE NEXT LIFT (SEE FIGURE E-2-3-4).
BROAD CAST SEED THE BASE AND SECOND LIFTS (SEE FIGURE E-3). 340 BURLAP BAGS ARE
ESTIMATED FOR USE ON THE TOTAL PROJECT.

DOGWOOD AND WILLOW
LIVE STAKE BUNDLES OR
OTHER PLANTINGS

2" OF SOIL FILL
BETWEEN LIFTS

6) FOLD THE LOOSE END OF THE COIR FABRIC OVER THE SECOND LIFT AND STRETCH TIGHT
TAKING CARE TO LEAVE ENOUGH LOOSE FABRIC TO FORM CLOSELY AT THE TOE OF THE
SECOND LIFT (SEE FIGURE E-4). STAKE THE FABRIC AT THE TOE OF THE SECOND LIFT EVERY 3
FEET TO REMOVE ANY VOIDS BETWEEN THE COIR FABRIC AND BURLAP BAGS (SEE FIGURES C,
DETAIL OF STAKING AND E-5). STAKE THE TAIL END OF THE COIR FABRIC ON THE SECOND LIFT

EVERY 4 FEET (SEE FIGURES A, E-5, AND F). STAKE REMAINING FABRIC AS PER MANUFACTURES
SPECIFICATIONS.

7) SHRUB CUTTINGS CAN BE PLACED BETWEEN EACH BURLAP BAG LIFT AS DIRECTED BY
SUPERVISING ENGINEER, (SEE FIGURES A, B, C, AND E). SEE ALSO SHEET 8.

8) ALL FABRIC AND BURLAP REVETMENTS SHOULD BE BROADCAST SEEDED AND PLANTED
UPON COMPLETION, (SEE FIGURE E-7), TO PROVIDE LONG TERM BANK STABILITY. PLACEMENT
OF BARE ROOT SHRUBS SHOULD OCCUR FOLLOWING COMPLETION, (SEE FIGURES A, B, C, AND
E-7), AND AS SPECIFIED ON SHEET 8.

9) WHEN BURLAP REVETMENT IS COMPLETED, RIVER GRAVEL AND COBBLE CAN BE PLACED
UP TO THE TOP OF THE BOTTOM LIFT AS DIRECTED BY THE SUPERVISING ENGINEER. 40 CY. OF
RIVER GRAVEL AND COBBLE IS ESTIMATED FOR THE TOTAL PROJECT.

10) THE UP AND DOWN STREAM TERMINUS OF EACH TREATMENT SITE WILL BE TIED INTO

EXISTING TOPOGRAPHIC AND STRUCTURAL FEATURES AS DIRECTED BY THE SUPERVISING
ENGINEER.

BURLAP BAG FILL DETAIL

FILL BAG 1/2TO 3/4 FULL

BAG FLAP FOLDED UNDER BAG

DETAIL OF STAKING

TOP 3 INCHES OF
STAKE PROTRUDE

R FABRIC ABOVE FABRIC
Y, i
RIS 0.5 FT. DEPTH
SR ¥
\\\\ -

45

USE MINIMUM 12 INCH
WOODEN STAKE
OR TEN INCH METAL STAPLE

BURLAP BAG

LEGEND

BR COR FaBRIC
TOPSOIL MIXTURE
[£9 BACK FILL MIXTURE
SUB-BASE MIXTURE
& RIVER COBBLES

SUB-BASE
GRAVELS

5)

E. PLACEMENT OF BURLAP BAGS
CONSTRUCTION SEQUENCE

PREPARED
SUB GRADE

OUTER COIR FABRIC (CF9)

1ST LIFT OF BURLAP BAGS

2" OF TOP SOIL

NOTE. 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 OF BURLAP
BAGS. THE NUMBER OF BURLAP BAG LIFTS APPLIED TO A SITE WILL BE DIRECTED BY THE|
PROJECT ENGINEER AND WILL NOY EXCEED 6 LIFTS FOR ANY ONE SITE.
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TREATMENT 2 ISOMETRIC | TREATMENT 2 SECTION M NERAL N INSTALLAT

1) TREATMENT 2 BANKS SHALL BE SLOPED FROM THE STREAM BED ELEVATION BACKTO A
STABLE ANGLE OF REPOSE AS SPECIFIED ON SITE BY THE PROJECT ENGINEER. WHERE BANK
TOPOGRAPHY, BOULDERS, AND TREES HINDER SLOPING, THE ANGLE MAY EXCEED AN 1:1
SLOPE.

2) ALONG THE PROJECT LENGTH IT WILL BE REQUIRED TO BREAKUP AND REMOVE A
UNDISTURBED SLOPE CONCRETE LINER IN CHANNEL. IN AREAS WHERE HEAVY EQUIPMENT ACCESS IS LIMITED, THE
CONGRETE WILL BE BROKEN TO A MAXIMUM MEAN DIAMETER OF §* AND LEFT IN PLACE.

/ : il T 3) ONCE THE SITE HAS BEEN PREPARED, A DUAL LA(Y:zEF; QBFRFC??\H;\I'E():/\(SOONUEFEE;R& CY:E% /g‘::chg),
WILL BE APPLIED AS FOLLOWS; AN INNER LAYER OF ABRI

STREAM GRAVEL Mix WILL BE PLACED AT THE SUBGRADE 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.

4) STAKE THE FABRIC A MINIMUM OF EVERY 3 SQUARE FEET AND AS DIRECTED BY THE FABRIC
MANUFACTURE AND PROJECT ENGINEER.

5) THE ROUGH GRADE OF THE CHANNEL SHALL BE FINISHED WITH THE RIVER GRAVEL AND
COBBLES. THIS MATERIAL WILL BE PLACED ON THE FABRIC LAYER THAT EXTENDS INTO THE
CHANNEL AT THE SUBGRADE LEVEL. APPROXIMATELY 40 CUBIC YARDS OF GRAVEL WILL BE
PLACED.

6) THE STREAM GRAVEL AND COBBLE WILL BE PLACED IN THE CHANNEL IN SUCH A MANNER
AS TO REPLICATE AND ALLOW FOR THE FORMATION OF THALWEG, LOW ELEVATION POINT BARS
POOLS AND RIFFLES. THESE PLACEMENTS WILL BE DIRECTED BY THE PROJECT ENGINEER

(REFER TO ISOMETRIC).
STREAM GRAVEL AND COBBLE MIX .
(2" TO 6 " ROUNDED, DUAL LAYER EROSION FABRIC. 7) ROOTED STOCK CAN EE PLANTED INTO THE FABRIC ONCE INSTALLATION IS COMPLETED
IMPORTED) OUTER LAYER CF9 COIR, AND AS DIRECTED BY THE PROJECT ENGINEER.
) EXISTING CONCRETE CHANNEL INNER LAYER C2 BLANKET.
LINER (BROKEN UP OR REMOVED
g“nxcmmwva. SUB-BASE PRIOR TO TREATMENT)

DATUM ELEYATION

3
-
E
—
E
4
-
-
e

TREATMENT 3 ISOMETRIC TREATMENT 3 SECTION TREATMENT 3_ GENERAL NOTES ON INSTALLATION

ALL RIP RAP BOULDERS TO BE PLACED 251 1) TREATMENT 3 BANKS SHALL BE SLOPED FROM THE STREAM BED ELEVATION BACK TO AN
INDIVIDUALLY AND KEYED FOR STASILITY. 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.

/

\\ UNDISTURBED SLOPE 2) ONCE THE SLOPING HAS BEEN COMPLETED, A DOUBLE LAYER OF CF9 FABRIC WILL BE

PLACED FROM MID-CHANNEL TO THE TOP OF THE CUT. PLACEMENT OF THE CF9 FABRIC WILL
— DUAL LAYER COIR CF9 OCCUR AT THE SUB BASE LEVEL.

T KEY TRENCH
N y SO FUNTRS 1, 3) STAKE THE FABRIC A MINIMUM OF EVERY 3 FEET AND AS DIRECTED BY THE FABRIC
SOD LA v4 MANUFACTURE AND PROJZCT ENGINEER.
| v, STREAM GRAVEL i

N 4) GRAVEL WILL BE USEL AS A FILTER BETWEEN THE FABRIC AND BOULDERS. A MAXIMUM OF
susB ’SO|L (4 6 INCHES WILL BE PLACED. THE GRAVEL WILL BE THE SAME SUB BASE GRAVEL USED IN
| TREATMENTS 1 AND 2 (SHEETS 6 AND 7) AND WILL TOTAL 4 YARDS.

£ D _OF SHRUB LIVE STAKES IN
\. \BETWEEN BOULDER PLACEMENTS

DATUM ELEVATION

245

PLACED éOULDER RIP RAP AN v 5) 40 BOULDERS, (A MAXIMUM OF 2.5 FEET ON THE LONGEST AXIS AND A MINIMUM OF 1.5 FEET
s ! WILL PLACED INDIVIDUALLY AND KEYED, AS DEPICTED IN THE SECTION DRAWING AND AS
- DIRECTED BY THE PROJECT ENGINEER. LIVE STAKES WILL BE PLACED IN BETWEEN BOULDERS
DURING CONSTRUCTION AND AS DIRECTED BY THE PROJECT ENGINEER.

\ 3 38 6) THE ROUGH GRADE OF THE CHANNEL SHALL BE FINISHED WITH THE RIVER GRAVEL AND
DIMENSIONS B BASE GRAVEL PLTER COBBLES. THIS MATERIAL WILL BE PLACED ON THE FABRIC LAYER THAT EXTENDS INTO THE
CHANNEL AT THE SUBGRADE LEVEL. THE STREAM GRAVEL AND COBBLE WILL BE PLACED IN
THE CHANNEL IN SUCH A MANNER AS TO REPLICATE AND ALLOW FOR THE FORMATION OF
THALWEG, LOW ELEVATION POINT BARS, POOLS AND RIFFLES. THESE PLACEMENTS WILL BE
FABRIC LAYERING DETAIL DIRECTED BY THE PROJECT ENGINEER (REFER TO ISOMETRIC).

7) LIVE STAKES AND ROCTED STOCK CAN BE JOINT PLANTED BETWEEN THE
BOULDERS ONCE INSTALLATION IS COMPLETED AS DIRECTED BY THE
PROJECT ENGINEER. BRCAD-CAST SEED THE SITE WHEN COMPLETED WITH
ALL CONSTRUCTION.

244
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STREAM BED GRA 6 INCHES OF SUB-BASE GRAVELS AS
FILTER PLACED OVER THE DUAL LAYER
(Z 10 G;QD?UNDED. DUAL LAYER OF CF3 COIR FABRIC O‘F' CF9 COIR FABRIC.
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- - | *OUTSIDE THIS CONTRACT, TO BE DONE BY OTHERS". l ‘
A I . I
PLANT| ZONE HAS BEEN ESTABLISHED TO 4) IN ADDITION TO BARE ROOT STOCK, A RE-GREEN MIXTURE OF
I lgg;fagéf?f ALL THEI:ﬁG?BZESTP‘E_gN;:gIEgN PLANTING DENSITIES WILL VARY WITH IN v?nu_ BE HAND BROAD-CAST IN ALL DISTURBED AREAS. THIS SEEGDH :"s: siEgqu BE pTF:ngE%rA :}gﬂ?ﬁ,’;’gggﬁmmm o ENTIHSEEQI::TQL&?D o l
I THIS ZONE AND ARE AS FOLLOWS; GENERALLY, STREAM SIDE PLANTINGS, WITHIN THE BANt INCORPORATED INTO THE TREATMENT AREAS DURING CONSTRUCTION AS DIRECTED BY THE SR BE P BN b i g::ﬁ;ﬁgg:?;gi:iéms il ; A:m EJDOT;'?G‘ I
FULL DISCHARGE AREA, WILL BE PLACED ON 1, 2, AND 3 FOOT CENTERS. AREAS OUT SIDE I SUPERVISING ENGINEER (SEE SHEETS 6, 7, AND 8). BROAD-CAST SEED SHOULD BE RAKED PLANT‘NG"IN T' REATMENT S (SEE SHEETS .2 Ak o), CONTAIERIZED PLAN S A
l THE BANK FULL EVENTS WILL BE PLACED ON 1, 4, AND 6 FOOT CENTERS. PLANTING WILL IN AND BE APPLIED AT A COMBINE RATE OF 30 POUNDS PER ACRE AND NO LESS THAN 120 CUTTINGS IN THIS MUN(ITY e 6.7, AND 8). IZED PLANTS AND |
l VARY WITH PLANT GROUPINGS AND AS DIRECTED BY THE SUPERVISING ENGINEER. FOR l LIVE SEED PER SQUARE FOOT OR AS DIRECTED BY THE PROJECT ENGINEER, £om d
TREATMENTS 1 AND 2, THE SITE SHOULD BE BROAD-CAST SEEDED WITH THE SEED MIX ‘
Alnus rubra Red Alder Physocarpus ific Ni
PRIOR TO FINAL APPLICATION OF COIR FABRIC. | ; ) : capitatus Pacific Nine Bark
. (ae— e . — R e Sem— == == NOTE: ONLY PLANTING OF CUTTINGS AND SEED MIXTURE APPLY TO THIS CONTRACT. g::"sto":?ﬂ'* Serviceberry Acer circinatum Vine Maple
. o nee ) :
2) WILLOW AND DOG WOOD CUTTINGS WILL BE PLACED THROUGH THE COIR AND BURLAP oea e era RN:: t:senr Dogwood - cuttings Smmms albus Snowberry l
FABRICS AND GRAVEL BACK FILL. SHRUB AND TREE BARE ROOT STOCK WILL BE PLANTED I Sambucus cerluea Bi ;a o Rhamus purshiana Cascara
AFTER THE GEOTEXTILE FABRIC IS INSTALLED. BARE ROOT STOCK PLANTING THROUGH Symphoricarpos s::wbem Salix spp. Willow - cuttings on site
INEER. A_DISTURBED SITE GROUND COVER, phoricarpos albus rry
FABRICS WILL BE DIRECTED BY THE SUPERVISING ENGINEE! _ s e <y
A SEED MIXTURE OF GRASSES AND ALDER SEED MAY BE USED FOR THE INITIAL GROUND Gaultheria shallon Salal l
cutTl HOU IMUM OF 3 FEET LONG AND A MAXIMUM OF 5 FEET
igmumy SHo:(L;g:e 4 RE,.DOB,E,S;:TN g, AMETER. INTREATMENT 3, SHRUB CUTTINGS COVER COMMUNITY. THIS SEED MIX WILL BE BROAD-CAST TO ALL TREATMENT TYPES AND Berberis (Mahonia) aquifolium  Tall Oregon Grape
: : : . ;
SHOULD BE PLACED IN BOULDER JOINTS DURING CONSTRUCTION,(SEE SHEET 7) AND WILL ZAKED '::0 DISTUREED AREASH-;':&NT SPECIES IN THIS SEED MIXTURE INCLUDE: R?::" :{"af'ﬁtwnm l:brador Tea l
BE DIRECTED BY THE SUPERVISING ENGINEER. CUTTINGS SHOULD EXTEND NO LESS THAN nusrubra oo = prnge ':um— " ed Flowering currant
6 INCHES FROM THE FACE OF THE BACKFILL FILTER AND NO MORE THAN 12 INCHES, AND Seckirannia syzigactne Tultug grase . WY;‘?; - omina Lady fem l
PLACED SO THAT THE GROWTH DIRECTION IS ORIENTED TOWARD THE CENTER OF THE Des"‘a 1ampsia cespitosa o ed _"I:" grass vaovci ik mc{nlt;inn Sword fem
'STREAM AND ANGLED 45 DEGREES DOWN STREAM. CUTTING SHOULD BE PLACED AT . FY"“’S glaucus v ::;"' ye Thu’an;; tparvﬂo ium Red Huckleberry I
INTERVALS OF NO LESS THAN 0.5 FEET. WILLOW CUTTINGS WILL BE OBTAINED ON SITE AS escuta rubra escus l_ San:b a Western Red Cedar
DIRECTED BY THE SUPERVISING ENGINEER. ucas racemosa Red Elderberry I
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CULVERT SECTION, EXISTING CONDITIONS

UNDISTURBED UPPER SLOPE

DATUM ELEVATION

DRAIN LINE SECTION, EXISTING CONDITIONS

EXISTING 3 INCH PLASTIC PIPE,

31
NORMAL WATER SURFACE

m&x&w&xﬁ\\\\\\\\\\\\&\\\\\\%x

CULVERT SECTION RECLAIMED CONDITIONS

256
— E \ UNDISTURBED UPPER SLOPE
; TS eAK
§ ] ; ~_ / TREATMENT TYPE 2
T 7 A \\’ l KEY TRENCH
S o5 e DUAL LAYER CF9 AND C2 FABF{CS /4
g 3 ! \;‘A_ ay S‘TREAD"A GéAv:-:L MIX s 4 ;
3 suBSoOIL - A
260 3 = 'Yl.?\ / L i) NSTAKE—
: STAKE \ RNkt d TRy [ | SLOPED LEFT BANK
20 2 24 % 28 20 2 34 3% 38
DISTANCE 5
NOTE. CHANNEL TREATMENT TYPE 2 TO BE USED TO PROVIDE BANK EROSION PROTECTION.
36" PIPE TO BE REMOVED AND HAULED OFF-SITE. CHANNEL RE-CONFIGURATION SHOULD BE
A SMOOTH TRANSITION BETWEEN UP AND DOWN STREAM SECTIONS AS DIRECTED BY THE
SUPERVISING ENGINEER.
DRAIN LINE SECTION RECLAIMED CONDITIONS
REMOVE EXISTING PIPE AT FACE
TREATMENT TYPE 1 o S \\
MATCH EXISTING GRADE o
OF STREAM BANK \\\
MPPROXIMATELY
45 DEGREE FITTINGS

FOR 3" PLASTIC DRAIN PPPE

NOTE. 3 INCH DRAIN LINE TO BE RE-ROUTED TO FIT EXISTING GROUND SURFACE.
TREATMENT TYPE 1 TO BE USED AS BANK EROSION PROTECTION. NEW PIPE TO BE
PLACED PRIOR TO CONSTRUCTION OF TREATMENT TYPE 1.
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