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GENERAL PROJECT INFORMATION

THE SOUTH ST VRAIN CREEK HEADWATERS ORIGINATE AT THE CONTINENTAL DIVIDE AND FLOW
EAST TO THE CONFLUENCE WITH THE NORTH ST VRAIN CREEK. THE SOUTH ST VRAIN CREEK
EXPERIENCED DAMAGE TO THE STREAM COURSE, BANKS, RIPARIAN AND UPLAND AREAS, AS WELL
AS DITCHES, BRIDGES, ROADS AND PRIVATE HOMES FROM THE 2013 FLOOD. BELOW IS AN EXCERPT
FROM THE ST. VRAIN CREEK CHANNEL FLOOD RECOVERY DESIGN-BUILD SERVICES (OTAK, 2016)
WHICH CAN ALSO BE APPLIED TO THE SOUTH ST. VRAIN CREEK:

“ST. VRAIN CREEK IS AN ALLUVIAL SYSTEM THAT WAS HIGHLY ALTERED DURING THE HISTORIC
2013 FLOOD EVENT. NATURAL ALLUVIAL CHANNELS IN LOWER GRADIENT REACHES GENERALLY
MEANDER THROUGH THE VALLEY, OCCASIONALLY SHIFTING LATERAL AND/OR VERTICAL
POSITION ON THE LANDSCAPE DURING LARGE FLOOD EVENTS. IN THE CASE OF THE RECENT
FLOOD, ST. VRAIN CREEK EXPERIENCED AN EPISODIC SHIFT IN THE CHANNEL PLANFORM AND
CROSS-SECTION GEOMETRY AND SUBSTANTIAL SEDIMENT AGGRADATION AND DEPOSITION
OCCURRED THROUGHOUT THE PROJECT AREA. AS A RESULT, THE CHANNEL WIDENED AS THE
BANKS RECEDED AND NEW FLOW PATHS FORMED THROUGH THE FLOODPLAIN. IF GIVEN
ENOUGH TIME, THE CHANNEL MAY EVENTUALLY ADJUST TO THE SEVERELY ALTERED

CONDITION. HOWEVER, THIS PROCESS COULD TAKE MANY YEARS, AND WITHOUT INTERVENTION,

THE CHANNEL COULD CONTINUE TO SHIFT POSITION. TO MINIMIZE THE THREAT TO EXISTING
INFRASTRUCTURE, ENGINEERED IMPROVEMENTS ARE REQUIRED TO STABILIZE THE CHANNEL
AND RESTORE ECOLOGIC FUNCTION."

THIS FLOOD-PLANNING AND PRELIMINARY DESIGN SERVICES FOR THE SOUTH ST VRAIN CREEK
RESTORATION AT HALL RANCH (PROJECT) WAS FUNDED THROUGH A COMMUNITY DEVELOPMENT
BLOCK GRANT DISASTER RECOVERY (CDBG-DR) RESILIENCE PLANNING PROGRAM GRANT BY THE
STATE OF COLORADO DEPARTMENT OF LOCAL AFFAIRS (DOLA) THROUGH BOULDER COUNTY PARKS
AND OPEN SPACE (BCPOS) FOR 30% DESIGN SERVICES OF A 3.2 MILE REACH OF THE SOUTH ST
VRAIN CREEK IN BOULDER COUNTY. THE PROJECT LIMITS EXTEND FROM UPSTREAM OF THE
ANDESITE QUARRY TO THE EASTERN OLD ST VRAIN ROAD BRIDGE. THE PLANNING AREAS CONTAINS
LANDS MANAGED BY BCPOS ALONG WITH PRIVATE PROPERTIES AND THE CITY OF LONGMONT.

FAST TRACK

THE MATRIX DESIGN GROUP TEAM (DESIGN TEAM) CONSISTS OF FIVE DIFFERENT FIRMS ACROSS A
RANGE OF DISCIPLINES. ALL OF THE MEMBERS ON OUR TEAM HAVE WORKED ON FLOOD RECOVERY
PROJECTS WITH OTHER MEMBERS OF THE TEAM. BELOW ARE DESCRIPTIONS OF EACH FIRMS ROLE
ON THIS PROJECT.

e MATRIX--PROJECT MANAGEMENT, CHANNEL RESTORATION DESIGN, HYDROLOGY AND

DESIGNS PROGRESS.

REVEGETATION IS BEING PERFORMED USING A WIDE ARRANGEMENT OF PLANT MATERIALS.
BIO-DIVERSITY WAS PARAMOUNT WHEN DEVELOPING THE PLANTING PLAN. REVEGETATION IS ALSO
TAKING PLACE IN THE FORM OF BIO-ENGINEERING TO STABILIZE AREAS DETERMINED NECESSARY IN
THE HYDRAULIC MODELING. SOIL TREATMENTS MIGHT BE NECESSARY IN CERTAIN AREAS TO ADD
ORGANIC MATERIAL TO THE PROPOSED VEGETATION SITES. THIS INFORMATION IS SHOWN ON THE
REVEGETATION PLANS.

PROTECTION OF INFRASTRUCTURE IS A BYPRODUCT OF THE PREVIOUS THREE RESTORATION
TECHNIQUES, BUT TO FURTHER STABILIZE AREAS WHERE PUBLIC SAFETY OR INFRASTRUCTURE ARE
OF GREATER CONCERN OFFSET BURIED RIPRAP REVETMENTS HAVE BEEN DESIGNED.

SOME AREAS WITHIN THE CORRIDOR DO NOT SHOW A PROPOSED PROFILE, IN THESE AREAS THE
EXISTING PROFILE WILL BE USED. THE EXISTING PROFILE WITHING SOME OF THE PROJECT AREA IS
STABLE OR WILL REACH AN EQUILIBRIUM WHEN DESIGN MEASURES ARE IMPLEMENTED.

THIS STRETCH OF THE SOUTH ST VRAIN CREEK HAS BEEN DESIGNED TO STORE SEDIMENT LOADS
FROM UPSTREAM TO REDUCE SEDIMENT IMPACTS DOWNSTREAM. THIS IS A NATURAL DEPOSITIONAL
AREA ACTING AS AN ALLUVIAL FAN. IN SOME AREAS PROPOSED GRADING IS BEING SHOWN TO
NARROW THE BANKFULL AND LOW FLOW CHANNEL WIDTHS TO PROVIDE A BETTER HYDRAULIC
SCENARIO. THESE AREAS CAN BE DESIGNED WITH THE USE OF BOULDER RIBS OR SILLS TO ALLOW
THE AREA TO NATURALLY FILL IN BY CAUSING DEPOSITIONAL ZONES AROUND THE MEASURES.

IN SOME AREAS, EXISTING, POST-FLOOD, CHANNEL ALIGNMENTS WILL BE USED AS OVERFLOW
CHANNELS. IT IS RECCOMENED TO ALLOW THESE CHANNELS TO FILL IN NATURALLY FROM SEDIMENT
DEPOSITION. SILLS WILL BE INSTALLED AT THE UPSTREAM INVERT OF THESE CHANNELS WITH
ELEVATIONS BASED UPON RECURRENCE INTERVALS.

A FEW DIVERSION STRUCTURES WERE DAMAGED IN THE FLOOD. PRELIMINARY INVESTIGATIONS AND
PLANNING ASPECTS HAVE BEEN INCLUDED AS PART OF THIS PLAN TO ENSURE COHESIVENESS
BETWEEN THE STREAM RESTORATION PLANS AND FUTURE DIVERSION RE-CONSTRUCTION PLANS.

EXISTING BANK STABILIZATION MEASURES IN THE FORM OF RIPRAP PLACEMENT AND ROOT WADS
WERE FOUND THROUGHOUT THE PROJECT SITE. EXISTING BANK STABILIZATION MEASURES WILL BE
LEFT IN PLACE WHERE APPROPRIATE BUT SHOULD BE FURTHER EVALUATED.

THE OPERATOR OF THE ANDESITE QUARRY IS CURRENTLY FINALIZING MINE RECLAMATION PLANS;
THESE PLANS SHOULD BE EVALUATED AS THIS PROCESS PROCEEDS.

THERE ARE TWO CONCURRENT UNRELATED PROJECTS TAKING PLACE THROUGH THIS REACH. THE
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HYDRAULICS MOST UPSTREAM PROJECT IS THE REPAIR OF HALL RANCH Il ROAD, WHICH PROVIDES ACCESS TO
«  OTAK-CHANNEL RESTORATION DESIGN, FLUVIAL GEOMORPHOLOGY, AND SEDIMENT THE QUARRY. THE DOWNSTREAM PROJECT IS TO REPAIR THE WESTERN OLD ST VRAIN ROAD
BRIDGE, OTHERWISE KNOWN AS THE ANDESITE BRIDGE. BOTH PROJECT ASPECTS WERE ABBREVIATIONS
TRANSPORT Uss UPSTREAM
INCORPORATED INTO THIS DESIGN FOR REFERENCE.
o THK--NATIVE REVEGETATION AND PUBLIC ENGAGEMENT ois DOWNSTREAM
WITHIN THE 3.2 MILE PLANNING REACH OF THIS STUDY THERE ARE TWO PROJECT AREAS ELIGIBLE
¢ ERO-ENVIRONMENTAL RESOURCES AND PERMITTING FOR FUNDING THROUGH EWP. THESE AREAS DESIGN WILL BE FURTHER EVALUATED AND REFINED o8 GRADE BREAK
o BLUE MOUNTAIN CONSULTANTS--FISHERY BIOLOGY INTO 80% DESIGN DRAWINGS THAT WILL THEN BE USED FOR CONSTRUCTION. CHANNEL orc OVERFLOW CHANNEL
DESIGN INFORMATION: REALIGNMENT AND SINUOSITY WILL BE FURTHER REFINED BASED UPON COMMENTS FROM THE EWP wet WIDTH BANKFULL
SRR TEAM. FURTHER REFINEMENT OF THE DESIGN WILL ALLOW FOR PERMITTING ASPECTS INCLUDING oot EPTH BANKEULL
INCLUDED WITH THE DESIGN PLAN SUBMITTAL IS A PRELIMINARY BASIS OF DESIGN REPORT. PLEASE 404 AND FLOODPLAIN PERMITTING ALONG WITH OTHERS.
REVIEW THE REPORT FOR FURTHER INFORMATION ON DESIGNS. BELOW ARE GENERAL COMMENTS o DEPTHLOWFLOW
70 HELP THE READER UNDERSTAND BAGKGROUND INFORMATION WITH REGARD TO THESE PLANS THE PLANS RECOMMEND DESIGN MODIFICATIONS TO TWO DIVERSIONS WITHIN THE PROJECT REACH.
: THIS DESIGN INFORMATION WAS PROVIDED AS GUIDANCE AND TO ALLOW FURTHER DEVELOPMENT
FOUR ALTERNATIVES WERE DEVELOPED TO MEET ISSUE/REACH BASED CONCERNS: FLOODPLAIN OF PLANS TO ADDRESS THE SITES WITH BOTH OF THESE DIVERSION. THE SOUTH LEDGE AND
CONNECTIVITY, CHANNEL COMPLEXITY, REVEGETATION AND INFRASTRUCTURE PROTECTION. MEADOWS COMBINED DIVERSION IS KNOWN TO HAVE SEDIMENTATION ISSUES, WHILE THE
FLOODPLAIN CONNECTIVITY WAS DETERMINED TO BE THE PREFERRED ALTERNATIVE, BUT ALL LONGMONT DIVERSION IS A LOW HEAD DAM THAT HAS SAFETY CONCERNS. ,L/E/G/E/Nﬁ//// R

ALTERNATIVES WILL BE USED THROUGH OUT THE CORRIDOR AND IN COMBINATION AT MULTIPLE
LOCATIONS.

FLOODPLAIN CONNECTIVITY WAS DEVELOPED THROUGH THE USE OF A MULTISTAGE CHANNEL WITH
A LOW FLOW CHANNEL. THE BANKFULL CHANNEL WAS BASED UPON THE 1.5 YEAR RECURRENCE
INTERVAL HYDRAULICS. THE LOW FLOW CHANNEL WAS BASED UPON TYPICAL AND MINIMAL DAILY
FLOWS. IN AREAS WHERE THE FLOODPLAIN COULD BE CONNECTED ACROSS THE ENTIRE VALLEY IT
WAS. IN SOME AREAS THE FLOODPLAIN CONNECTIVITY WAS REDUCED DUE TO EXISTING
VEGETATION PROVIDING BENEFIT TO THE CORRIDOR. OVERFLOW CHANNELS WERE ALSO USED IN
NUMEROUS PLACES TO ACTIVATE EXISTING CHANNELS AND ALLOW FOR GREATER CONNECTIVITY.

THE DOWNSTREAM EXTENTS OF THIS PROJECT ARE NEAR THE EASTERN MOST OLD ST VRAIN ROAD
BRIDGE. THERE IS KNOWN OVERTOPPING OF THIS BRIDGE AND THE ROADWAY TO THE SOUTH BASED
UPON PREVIOUS FLOODS AND HYDRAULIC MODELING. THE CHANNEL DOWNSTREAM OF THIS BRIDGE
HAS INADEQUATE CAPACITY TO CONVEY A 100 YEAR STORM. FURTHER EVALUATIONS ON DESIGN
ASPECTS ARE TO BE VISITED AS PART OF THE DOWNSTREAM EWP WORK. AN OVERFLOW CHANNEL
HAS BEEN SHOWN ON THE DOWNSTREAM SIDE OF THE OLD ST VRAIN ROAD TO HELP CONVEY
OVERTOPPING BACK TO THE CREEK. CHANNEL CAPACITY DOWNSTREAM OF THE BRIDGE NEEDS TO
BE INCREASED TO HANDLE THIS FLOW.
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INFRASTRUCTURE TO PROTECT

MAIN CHANNEL
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POOL-RIFFLE
ENHANCEMENT

BURY EXISTING RIPRAP AND
BIO-ENGINEERING

EXISTING
MATHEWS DITCH

EWP NOTE:

* PROPOSED DESIGN FOR CONSTRUCTION
ELIGIBLE ASPECTS TO BE EVALUATED
BASED UPON DIRECTION BY BCPOS. (MAIN
CHANNEL VS. OVERFLOW CHANNEL)
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INFRASTRUCTURE TO PROTECT

g~ :
'OVERFLOW CHANNEL #9
EAR)

SILLS (3) - IN SERIES TO ACT AS
LEVEL SPREADER ALLOWING FLOW
TO DISPERSE INTO WETLANDS

WETLANDS

NOTE:
= OPTION TO STOP OVERFLOW CHANNEL #8 AT ENTRY TO WETLANDS AND PROVIDE
SILL TO ENCOURAGE SHEET FLOW INTO WETLANDS.
*  MAIN CHANNEL ALIGNMENT TO BE EVALUATED TO INCREASE CHANNEL SINUOSITY
BY ACTIVATING OVERFLOW CHANNEL #9 AS MAIN CHANNEL.
*  WETLAND DELINEATION PERFORMED DURING SUMMER OF 2016 BY ERO
*  INCREASED BANK STABILIZATION TO BE PROVIDED ON MAIN CHANNEL TO LIMIT
o POTENTIAL FOR AVULSION.
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NOTE:
+ TWO PROPOSED OPTIONS FOR RELOCATION OF
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OPTION NEEDS TO BE EVALUATED
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NOTE:
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NEEDS TO BE PERFORMED. BRIDGE AND
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DESIGN REPORT FOR MORE INFORMATION.
SOUTH ST VRAIN CREEK MAIN CHANNEL
T
i
i
i
W T
fn] ]
H it
4
5
i<} o g
E4 o T W OLD ST. VRAIN ROAD RIDGE 5
= & LOW CHORD = 5363.0°  —
i - t 1 9=
o = e } [
wi E— = — I}
3 S — ! - T 5.0
I =t = | ING GRADE
o t
il < V%
< | 1 Ve =
e EXIS AVERAGE SLOPE = 1.30% = = 3¢
p 4 =
LONGMONT DIVERSION PIPELINE - = <
341 24" DIP & CONCRETE ENCASEMENT
33+00 32+00 31+00 30+00 29+00 28+00 27+00 26+00 25+00 24+00 23+00 22+00 21+00 20+00 19+00 18100
REFERENCE SHEET KEY W [LEGEND PREPARED FOR:
DRAWINGS (/777777 k000man senci B | | S VEAR OVERFLOW CHANNEL SOUTH ST. VRAIN CREEK RESTORATION
Ao 1 90 0 0 MPOOL-RIFFLE ENHANCEMENT [ | | | [ S YEAR OVERFLOW CHANNEL PRELIMINARY
Parcals s THIS DRAWING HAS NOT BOULDER COUNTY PARKS AND OPEN SPACE
LARGE WOOD STRUCTURE [MAIN CHANNEL ALIGNMENT BEEN APPROVED BY
St e e e Bv - — GOVERNNG AGENCIES AND 30% DESIGN
esinss | MO REViSone A0 proTecT nerasTRUCTURE. I 1.1 S . IS SUBJECT TO CHANGE
W‘ Contours e orFser . PREPAREDBY: MAIN CHANNEL PLAN & PROFILE
GareOrrsen e | COMPUTER FILE MANAGEMENT 1 STA:32+50 TO STA:18+50
FILE NAME: R:16.812.003 (South St Vrain Stream Restoration)\Dwg|Construction Plans\PPMCO1.dwg. [ = = = ===PARCELS L SPROPOSED DITCH
CTBFILE:  — — FOR AND ON BEHALF OF DESIGNEDBY: 505 | SCALE 22
T 3112016 546 PM EXISTING BANK STABILIZATIONSS | | | memr | | | BREXISTING DITCH DESIGN GROUP M O B O, | Sonep ey sosLoces DATE ISSUED. oa/11/15 un;\\,’vm;; ;
7O CHANGE. LATEE-OWRER COMPANY PROJECT No._16.812.003 CHECKEDBY: _ROK | veRT, SHEET 16 OF 62 Cl 3




ol S

HIGHWAY 7

OVERFLOW CHANNEL #1
(1.5 YEAR)

OVERFLOW CHANNEL #1
SOUTH ST VRAIN CREEK PROPOSED 1.5 YEAR OVERFLOW CHANNEL
STA: 8+00 TO STA: -0+50

BANKFULL

CTBFILE: -
PLOT DATE: 10/25/2016 4:33 PM
DaTE.

| S XISTING BANK STABILIZATIONSS | | | mmr | | | BEXISTING DITCH

AN EMPLOTED OWNED COMPART

558 i
T
T
T
5575 : 5575
2|
557 lo | 55
L 32
o o]
Zle G2
GBSTA bs5 ilz
551 EL=5553: &
Zlo
5555 -~ i GRADE i 5555
2 /
e — SE T ¥y
556 £ i == A
MAIN CHANNEL 7 === ————
e PROPOSED GRADE =/ = === e
8+00 7+00 6+00 5+00 4+00 3+00 2+00 1400 0+00 -0+50
REFERENCE SHEET KEY + [LEGEND PREPARED FOR;
DRAWINGS /77777 /000pLan encH I | | 1 5 YEAR OVERFLOW CHANNEL SRELIVINARY SOUTH ST. VRAIN CREEK RESTORATION
e s " POOLIFFLE ENWANCEMENT [ | | | IS YEAR OVERFLOW CHANNEL THIS DRAWING HAS NOT BOULDER COUNTY PARKS AND OPEN SPACE
s v BEEN APPROVED BY
e i) m—— S— - LARGE WOOD STRUCTURE [ 1 IEEEMAIN CHANNEL ALIGNMEN solEENATPROVED Y 30% DESIGNS
S . T [0 prorecT NeraSTRUCTURE I 515 M IS SUBJECT TO CHANGE
PRORSED CONTOURS PREPARED BY:
oFFsET L °
Coemm o U TER FILE MANAGEMENT . OVERFLOW CHANNEL #1 PLAN & PROFILE
FILE NAME: R:116.812.003 (South St Vrain Stream Resloration)\Dwg|Construction Plans\PPOCO1.dwg [ = = = PARCELS L mPROPOSED DITCH
DESIGNK GROUP FOR AND ON BEHALF OF

MATRIX DESIGN GROUP, INC.
PROJECT No._16.812.003

DESIGNEDBY:  SDS | SCALE (22" X, DATE ISSUED: 10/17/16 | DRAWING No.
orawnBY:  BMM [HORZ T 0CPP1
cHECKEDBY:  ROK | verT 1 SHEET. 17_OF &2




MAIN CHANNEL
ALIGNMENT

FLOODPLAIN BENCH

NOTE:

*  OVERFLOW CHANNEL #2 CAN BE USED FOR
SEDIMENT STORAGE BY DESIGNING THE
SILLS TO ALLOW CHANNEL TO NATURALLY
FILL WHILE STILL ONLY BEING ACTIVATED

OVERFLOW CHANNEL #2 DURING 5-YEAR EVENT.
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NOTES: SHEET No. 40
T. CROSS SECTIONS ARE LEFT TO RIGHT LOOKING DOWNSTREAM
2. USE OF RIBS, COMPOSED OF BOULDERS, OR ROOT WADS IS
RECOMMENDED IN AREAS WHERE THE BANKFULL CHANNEL NEEDS
TO BE NARROWED TO ALLOW CREEK TO NATURALLY FILL IN.
3. SOME OVERFLOW CHANNELS SHOW FILL WITH GRADING BUT WILL BE
ALLOWED TO FILL IN NATURALLY USING SILLS TO ACTIVATE THE
OVERFLOW CHANNELS.
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FLOODPLAIN BENCH WHERE SHOWN
(WIDTH VARIES, SEE GRADING PLANS)

FLOODPLAIN BENCH WHERE SHOWN
(WIDTH VARIES, SEE GRADING PLANS)

MODIFIED TOP LAYER
OF SOIL AS SPECIFIED
IN PLANTING PLAN

EXISTING COARSE SUBSTRATE

TYPICAL OVERFLOW CHANNEL SECTION

NOT TO SCALE

LMATCH EXISTING GRADE OR PROPOSED
ELEVATION OF FLOODPLAIN BENCH

SLOPE VARIES

EXISTING GRADE

FINISHED GRADE-

TOE OF BANK

TOP OF BANK

IN_AREAS WITH RELATIVE FLOODPLAIN
ELEVATIONS THAT ARE GREATER THAN
4 FT ABOVE THE OVERFLOW CHANNEL
BED, KEY IN GRADE CONTROL ROCK
10 FT BEYOND TOP OF BANK.

Weor
2.5 FT MIN.

—

PROFILE VIEW

I

TOE OF BANK
TOP OF BANK

IN AREAS WITH RELATIVE FLOODPLAIN
ELEVATIONS THAT ARE LESS THAN 2 FT ABOVE
THE OVERFLOW CHANNEL BED, EXTEND GRADE
CONTROL ROCK TO EDGE OF FLOODPLAIN. IN
THE CASE OF WIDE FLOODPLAINS, ONLY

OVERFLOW CHANNEL GEOMETRY (ft) EXTEND GRADE CONTROL 100 FT MAX. BEYOND
DIMENSION | NARROW | TYP WIDE | TOP GF BANK.
Wop 20 30 40+
Wbot 12 18 24 .
. &
0 1 1.5 2+
7.5FT MIN.——|
SIL
|
PLAN VIEW
HARDPOINT BED AND BANK REQUIRES D50 = 18”. TOTAL NOTE: WHERE 2FT<H<4FT, PLACE ROCK ON
. KEY IN GRADE CONTROL ROCK MIN. BED THICKNESS OF 2.5". BANK /FLOODPLAIN TO A RELATIVE DEPTH OF
OVERFLOW CHANNEL GRADE 10 FT MIN. BEYOND TOP. OF BANK 2| 4 FT ABOVE OVERFLOW CHANNEL BED
CONTROLS H EXTEND GRADE CONTROL ROCK
/[ (1 £l TO EDGE OF FLOODPLAIN a N \/
CHANNEL ID_|  QUANTITY EGRIN] o | OR 100 FT MAX. ‘ D DY
OFc2 3 o * f
I
OFCS 1 & Z
OFCe 1 %-3.‘??.‘_1—3\“
oFcs 5 e
OFC10 1
BEDDING LAYER BENEATH 2.5 FT
L GRADE CONTROL ROCK (4 IN CDOT
TYPE Il OVER 4 IN CDOT TYPE 1)
CROSS SECTION VIEW
YPICAL OVERFLOW CHANNEL GRADE CONTROL DETAILS
NOT TO SCALE
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PLACE HABITAT BOULDERS

WHERE PRACTICAL, CONSTRUCT

LOW FLOW NOTCH RIFFLE CREST BEFORE BEND

CONSTRUCT RAMP THALWEG

—~=———TOP OF BANK

RUN ——————TOE OF BANK
U
W \
\ A
A

MAX. SCOUR

FLOW H

TYPICAL RIFFLE-POOL SEQUENCE PLAN VIEW

NOT TO SCALE

@ O<.EMBED SEVERAL BOULDERS AT

S POOL_TAILOUT TO INCREASE
3 ~ / BED STABIITY

EXCAVATE POOL

TOE OF BANK

[ l=——TOP OF BANK

g o
o 1—CONSTRUCT RIFFLE FACE WITH SALVAGED
‘ COARSE BED SUBSTRATE

PLACE HABITAT BOULDERS (SEE DETAIL SHEET X)
KEY RIFFLE CREST BOULDERS INTO TOP OF BANK A MIN. OF 5'

ANGLE V-CREST 15 TO 20 DEG. UPSTREAM (TYP.)

CONSTRUCT CREST

CONSTRUCT RAMP

LOW FLOW
WIDTH

D THALWEG (AS DIRECTED
\ BY ENGINEER IN THE FIELD)

RIFFLE CREST PLAN VIEW
NOT TO SCALE

PLACE HABITAT

MIN. CREST DEPTH 4 FT RIFFLE SLOPE VARIES
fow 3-4% BOULDERS

RAMP SLOPE VARIES 10-20%
h{> TOP_ CREST
FT M

it

MATCH EXISTING GRADE -

RIFFLE HEEL

BACKFILL 18" OF NATIVE
SOIL AND PLANT ABOVE
RIFFLE CREST BOULDERS

KEY RIFFLE CREST BOULDERS
INTO HIGH BANK A MIN. OF 5

3 T0 7% SLOPE
(5% TYP.)'

PLACE RIFFLE CREST BOULDERS
TO A MIN. DEPTH OF 3’

RIFFLE CREST PROFILE VIEW (B-B")

NOT TO SCALE

POOL-RIFFLE
CREST STA. |CREST ELEV. (FT)
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69+18 5417.87
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88+34 5441.39
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EXCAVATE BED AND PLACE 2
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EMBED BOULDERS AT
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GRADATION POOL ROCK
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FLOW

1-2X D50_SPACE BETWEEN BOULDERS

FLOW

<}__,

BURY BOULDER INTO SUBSTRATE } H MIN
TO 3 H MAX., PER FIELD DIRECTION

TYPICAL HABITAT BOULDER PROFILE

INCLINE DOWNSTREAM END
——  OF ROCK SUGHTLY

NOT TO SCALE

TOP FLOODPLAIN BENCH

INSIDE / LOW FLOW BOULDERS SET AT ELEVATIONS
JUST BELOW LOW FLOW WATER SURFACE (FIELD FIT)

Qbf

TOP FLOODPLAIN BENCH

TYPICAL HABITAT BOULDER CROSS SECTION

NOT TO SCALE

GENERAL NOTES:

1. PLACE HABITAT BOULDERS AS DIRECTED BY ENGINEER IN THE FIELD. HABITAT BOULDER GRADATION
2. SALVAGE OR IMPORT BOULDERS FOR USE IN RESTORED CHANNEL. DIA (\N)
3. BOULDERS USED FOR HABITAT SHALL BE SUBANGULAR.
4. BOULDERS TO BE PLACED AT VARYING ELEVATIONS CORRESPONDING TO DMIN 24
LOW—FLOW WATER SURFACE AND BANKFULL WATER SURFACE.
5. BOULDERS PLACED AT LOW FLOW ELEVATION SHALL BE PLACED SO CREST D50 36
(HIGHEST PART) IS WITHIN 2-4" INCHES OF THE WATER SURFACE. D,MAX 60
YPICAL HABITAT BOULDER PLAN LAYOUT
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LARGE WOOD LEGEND

TOTAL LENGTH (FT) EXPOSED LOG

I

BURIED LOG

BURIAL LENGTH (FT) EXPOSED
LENGTH
FT)

END BURIAL
DEPTH (FT)

CHANNEL THALWEG

KEY ROOTWAD INTO BED

CROWN

TYPICAL LOG REFERENCE KEY AND LEGEND
NOT TO SCALE

OP OF BANK
(POSITION VARIES)

EXTEND BANK TREATMENTS 10 FT ————=}|
MIN. BEYOND LIMITS OF LARGE
WOOD STRUCTURE. X///,

TOE OF BANK

FLOW

TYPE B LARGE WOOD INSTREAM STRUCTURE PLAN VIEW
NOT TO SCALE

TOP OF BANK
(POSITION VARIES)

EXTEND BANK TREATMENTS 10 FT 4—\
MIN. BEYOND LIMITS OF LARGE WOOD \
s

TRUCTURE.
L

-
FLOW

|~TOE OF BANK

TYPE A LARGE WOOD INSTREAM STRUCTURE PLAN VIEW

NOT TO SCALE

GENERAL NOTES:

0

&

13

£

ADDITIONAL LARGE WOOD STRUCTURE DETAILS WILL BE
PROVIDED DURING 100% DESIGN PHASE AFTER GRADING
HAS BEEN FINALIZED AND LARGE WOOD MATERIAL
SOURCE HAS BEEN IDENTIFIED.

AT TOTAL OF 64 TYPE A AND B STRUCTURES ARE
PROPOSED TO BE PLACED ALONG THE MAIN CHANNEL.
SEE PLAN SHEETS FOR PROPOSED STRUCTURE
LOCATIONS.

A TOTAL OF 13 TYPE C STRUCTURES ARE PROPOSED ON
THE FLOODPLAIN. SEE PLAN SHEETS FOR PROPOSED
STRUCTURE LOCATIONS.

PREFERRED LOG DIMENSIONS: 15—30 INCH DIAMETER AND
20-35 FOOT LENGTH

10—-15 FOOT LONG
BURIED WOOD PILE (TYP)

TYPE C LARGE WOOD

FLOODPLAIN STRUCTURE PLAN VIEW

NOT TO SCALE
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‘GENERAL NOTES:

‘SOUTH ST. VRAIN CREEK SEEDING LEGEND.

SHEET No. L-1

1 UPLAND SEED
REPRESENT APPROXIMATE AREAS FOR REVEGETATION AND FINAL INSTALLATION LOGATIONS FOR
MPROVENENTS WILL BE PROVIDED AT A LATER STAGE N THE DESIGH PROCESS COMMON NAME BOTANICAL® VARIETY % OFMX | PLSAce
PRIOR TO PROCEEDING WITH THE WORK Fringed sage Artemisia frigida s 2 o002 100YR. FLOODPLAN
3. NOWORK SHALL OCCUR UNTIL ALL ITIES HAVE BEEN Roclopiss specioss privd 2 165 Know what's below.
MARKED. CALL LOCAL UTILITY LOGATING SERVICE AT 1-800.622.1967 AT LEAST 48 HOURS PRIOR TO Snonts grama = conipendula Vaughn 7 % Call before you dig
BEGINNING CONSTRUCTION Blue grama Bouteloua raciis Native 15 085 g
4. TREES SHALL NOT BE PLANTED WITHIN 10 FEET OF WATER AND 5 FEET OF SANITARY SEWER LINES. Rabbbrush Chryaothamnus nauseosus WS b o5
TREES AND SHRUBS SHALL NOT BE PLANTED WITHIN 5 FEET OF BURIED ELECTRICAL, GAS AND Rocky Mountain beeplant Jome sermiata WS ! N z z
TELECOMMUNICATION LINES Ganada iy Eymus canadensis VNS - w2 sis o El
5. THE UPL LonLy se THAT HAVE Squiratai ymus cymoides BCPOS provided 10 272 z| = z| 3
CONSTRUCTION ACTIVITIES, OR ON NON-WILLOW BENCH AREAS THAT EXCEED 24" ABOVE THE WATER Siender whe: Elymus trachycaulus San Luis 12 395 % g 2l w3 2l w3 % &
SURFACE ELEVATION. Thickspike wheatgrass lymus lanceolatus Critana. 8 272 = I = ul | wg B =
6. AL AREAS TO RECEIVE BOTH RIPARIAN AND UPLAND SEED SHALL BE SEEDED WITH 70% UPLAND AND. Pursh blanketfower Gaillardia aristata NS - - 2 2 Gl Z2 [ 2 2
30% RIPARIAN SEED faiy goiden aster Heterotheca vlosa s s 030 K K FIEE] ol 53 & B
7. ALL WILLOW STAKING, REGARDLESS OF STAKE LENGTH, SHALL BE INSTALLED WHEN THE WILLOW e eatarass Bascopynam st aba o a0 3 2 ulEz ulEz & &
STAKES ARE DORMANT. Switchgrass Panicum virgatum Nebraska 28 or 10 134 = = Q&L Q| &2 = -
5. PERENNIAL TUBELINGS SHALL BE INSTALLED AFTER HIGH FLOWS HAVE RECEDED. Traibiazer lakE | @E
5 5.5 LONG WILLOW STAKES SHALL BE USED IN AREAS WHERE BENCH HEIGHT IS NO MORE THAN 35 . Penstemon species NS . - 2| T3 £ T3
ABOVE THE WATER SURFACE ELEVATION Uprightprafie conefower Ritbida columnifera s - - al 2 2| 2
10, WILLOW STAKES, REGARDLESS OF LENGTH MUST HIT WATER TABLE AT TIME OF PLANTING. Uit boestem ‘Schizachyrlum scoperium Cimarton or Pastura 5 1ot & &
11, AREAS ATER THAN 3.5 TER SURFACE ELEVATION SHALL NOT BE & &
PLANTED WITH WILLOW CUTTINGS, PERENNIALS OR RIPARIAN SEED THESE AREAS SHALL RECEIVE ToraL| 100 %35
THE UPLAND SEED AND TR B PLANTINGS AS SPECIFIED
12. DECIDUOUS TREES SHALL BE PLACED IN NATURALIZED GROUPINGS OF PLANTS PER SPECIES. AS
AT G “RATE GIVEN IS FOR BROADCAST SEED. DRILL SEEDING SHALL BE 112 OF GIVEN RATE.
13. DORMANT GOTTON WOODS POLES SHALL BE PLANTED IN LOCATIONS WHERE 40CI OR 14 INGH PLANT oF &
ROOTS GANNOT CONTACT THE WATER TABLE. NS = VARIETY NOT STATED
14, EVERGREEN TREE SPECIES SHALL BE PLACED RANDOMLY IN LOGATIONS AS SHOWN ON THE PLANS, PLS = PURE LIVE SEED
THAN 7 OF THE SAME SPECIES SHALL BE PLANTED IN A GROUP.
15. AREAS WITH A BENCH HEIGHT OF LESS THAN OR EQUAL TO 24 ABOVE WATER SURFACE ELEVATION RIPARIAN SEED: MESIGMWETLAND SEED MIX
SHALL RECEIVE SEEDING (RIPARIAN) AS N "
16. ALL AREAS TO BE PLANTED WITH PERENNIAL TUBELINGS OR WILLOWS CUTTINGS SHALL ALSO BE COMMON NAME BOTANICAL % OF Mix PLSIACRE
SEEDED WITH SEEDING (RIPARIAN)
W Lee sov PER 100050 FT. American Sioughgrass Beckmanria syzigachne 5 023
16, PLANTING AREAS AND DEPTH TO WATER TABLE ARE PRELIMINARY. PLANTING AREAS AND WATER American Hanagrass Glceta grandis e 03
TABLE DEPTH SHOULD BE VERIFIED BEFORE COMMENCING WORK. ‘Switchgrass Panicumvirgatumivar. Neb. 28) 09 2% MIN SLOPE (TYP.)———mm— —a————2% MIN SLOPE (TYP.)
16, CONSULT PLANT SCHEDULE FOR APPROPRIATE PLANTING ELEVATION ABOVE WATER SURFACE Indian Gras Sorghasium nutans s 184 y
ELEVATION Prarie Cordgrass Spartna po © 348 \ P % . e
20, ALL PERENNIALS (TUBELINGS) SHALL BE PLANTED AT 3 O.C. IN TRIANGULAR SPACING. Vool Sedge Qaroxpelta o 2 e W A (O
1 THE PLANT NATERIAL T0 BE USED FOR REVEGETATION ON THIS PROJECT SHALL ADHERE T0 THE Gy Spkansh St e S 0iz R il QAL 3
CRITERA QUTLINED N THE RFP FOR PLAKT MATERAL SERVIGES SSUED 8Y BOULOER COUNTY s Jonus pate 1 o n
2. THE PLANTS IDENTIFIED IN THE SOUTH ST. VRAIN CREEK FLANT SCHEDULE WERE PROVIDED BY ey " 2 o -+ — [
BOULDER COUNTY. Mash Mikweek Asclepias incamnata 3 154 AVERAGE WATER:
3. THE SOUTH ST. VRAN CREEK PLANT SCHEDULE INDIGATES AL THE PLANT SPECIES AND SIZES THAT NarohSinfomer e ool i Goe SURFACE ELEVATION
4. NOT ALL OF THESE PLANTS SHALL BE USED FOR REVEGETATION AS PART OF THE FINAL DESIGN Ganada Galdenrod Sokdago canadensis 3 oo
Blue Vervain Varben hastata 3 00 TowrLow
TH ST, VRAIN CREEK PLANT SCHEDULE:
SOUTHS = ScHeoul TOTAL 100 1341 CHANNEL
TrEES BOTANICALNAME /COMMONNAME ~ GONT CAL  QTv )
* RATE GIVEN IS FOR BROADGAST SEED, DRILL SEEDING SHALL BE 3 OF GIVEN RATE g y 4 d g
BASED ON 120 SEEDS/SQ. FT. SECOND TERRACE FIRST TERRACE BANKFULL BENCH BANKFULL CHANNEL BANKFULL BENCH FIRST TERRACE SECOND TERRACE
@ et cesentte Water Bich ool 1o PLS = PURE LIVE SEED (UPLAND VEGETATION) (RIPARIAN VEGETATION) (WETLANTIRIPARIAN VEGETATION) (RIPARIAN (UPLAND VEGETATION)
PERENNIAL TUBELINGS +42° ABOVE WATER ELEV. 18-42" ABOVE ELEV. 12°24" ABOVE V. 12°24" ABOVE ABOVE + 42" ABOVE WATER
o ot/ Naravieat Cotormons 40CI14 NCHFOLE 220 COMMON NAVE SoTANIGAL [N SURFACE ELEV. WATER SURFACE ELEV. WATER SURFACE ELEV. WATER SURFACE ELEV. WATER SURFACE ELEV. SURFACE ELEV.
Marsh Mikneed Asclepias ncarnata ] soc
" Showy Milweed Asclepias speciosa ¢l s0c
opulus sargenti/ Plains Cotonwoor 14 INCHIP
T P e enenmas e TYPICAL CREEK ECOSYSTEM SECTION
Emory’s Sedge Carex emoryii 10c F0C A
cbraska Sedge Garox nobrascensis 1ci soc T
Woolly Sedge Garex palta 1oci 3oc
aix amygaliodes / Peach Leaf Wilow  40CI/14 INCHI
Selixamygdliod Leat OCIIEINCHPOLE 95 Justored Fild Sodgo Garox praegraciis 10ci Foc
Groeping Spkerush Elcocharis palstris 10ci 306
American Mannsgrass Glyceria grandis 10ci Foc
EVERGREENTREES BOTANICALNAME/COMMONNAME ~  CONT CAL Q1Y Nutiafs Suniower Halsktus patal Toct soc
EUERCREENTREES BOTAMCALNAME[COVMONNAME  COML  CAL Ot Baltc Rush Juncus baltcus 100l 30C
Torrey's Rush Juncus torreyi 10cl 30
Pinus ponderosa | Ponderosa Pine wcl & wichgrass anicum vigatum 100 30c
‘Smal Futed Buirush Scirpus microcarpus 10l 500
raiie Corcgras: Spartina pectnala 10l 30
stiRugs BOTANICALNAME /COMMONNAME  SIZE  FIELD2  QTY Blue Vervain Verbena hastata 1ol soc
REVEGETATION TIMELINE:
7. ALLWILLOWS, DECIDUOUS TREES AND EVERGREEN TREES SHALL BE PLANTED BETWEEN THE MONTHS
@ e w0 ex B o e o
2. ALL PERENNIAL TUBELINGS (10 CL) SHALL BE PLANTED BETWEEN THE MONTHS OF WAY - JUNE.
G Alnus incana ssp. tenuifolia | Thinleaf Alder ~ 40Cl Cont. 137 L THE MONTHS OF SEF" MARCH - MAY.
WETLANDRIPARIAN SOD LEGEND
{:} Amelanchier ainifla / Serviceberry 400 Cont i
SUBMERGED AQUATIC SOD MiX
(] Cormus sercea | Rec-Osier Doguwood o com 7
‘COMMON NAME, VARIETY SCIENTIFIC NAME TOTAL AREA
D Prunus americana | American Plum ol Con 159 care T80
WOOLY SEDGE CAREX PELLITA T80
& Prunus virginana | Chokecherry ol Con 280
ARCTIC RUSH Juncus arcTicus T80
REVEGETATION TREATMENT svmBoL AREA arv.
WETLANDRIPARI TE:
WILLOW STAKES [ e 21360 RIPARIAN S0D M .- SEED FOR WETLAND SOD 1S T0 BE COLLECTED ONSITE OR PROVIDED FROM BOULDER COUNTY SEED
PERENNIAL TUBELINGS . 028 ‘COMMON NAME, VARIETY ‘scwENnF\c NAVE ‘ TOTAL AREA UDED IN THE WETL SUBJECT TO GHANGE DER
COUNTY
RIPARIAN SEED 6774C PRAIRIE CORDGRASS ‘ SPARTINA PECTINATA ‘ T80 3. SOD SHALL BE GROWN FROM LOGAL SEED AND SUPPLIED TO THIS THIS PROJECT.
4 ALL'SOD SHALL BE ORDERED AT A MIN. OF ONE YEAR IN ADVANGE PRIOR TO INSTALLATION.
UPLAND SEED | — T
sHRUBS
RIPARIAN AND UPLAND SEED 1813AC
COMMON NAME BOTANICAL® SZE | SPACING | REVEGETATIONAREA | % COVERAGE | Q1Y
WETLAND/RIPARIAN SOD B ox4c (PERAC) (FERAC)
Hops Humulus opulus var. neomeicanus | 40C1 | 40C RIPARIANUPLAND % 7
BANK STABILIZATION: BIO.ENGINEERING TREATMENT WILLOW STAKES
TREATHENT svmBoL ar Golden Currant Ribos auroum wa | soc RIPARIANUPLAND & S
Wax Currant Elen carsum doct oc. IPARIANIUPLAND e MMON NAME BOTANICAL® izE/FORM | SPACING | PERCENT | arv
WILLOW STAKES IN RIPRAP aseeL Whie-stem Goosaberry | Ribes nermo 00 | 100C | RPARIANUPLAND 13 conmor OTANIC sizelFor oracy
Woors Rose Rosa woodsi “oci oc RPARIANUPLAND &
WILLOW STAKES IN COBBLETOE S 5254 L Common Srowbery Symphoricarpos alous wa | soc IPARIAN/UPLAND ] COYOTE WiLLOW Salexgua 35 STAKE §oc 5% 2723
Western Snowberry Symphorcarpos occidentals wa | soc RIPARIANIUPLAND ® BLUESTEM WILLOW Salxnorata 35 STAKE 60 25% o
LIVE WILLOW FASCINE — 20741F .
TOTAL | 2% 318 TOTAL 100% 691
BOULDER TOE — 1545 LF
NOTES! NOTES
VEGETATED REINFORCED — 5L T SHRUB PLANTINGS SHALL BE GROUPED IN IRREGULAR NATURALIZED STANDS OF 3, 5, 7 AND 9. LOGATIONS FOR PLANTING SHALL BE T, WILLOW STAKES SHALL BE PLANTED IN 3 STEM FASCINES 6'0.C. IN AREAS AS SHOWN IN THE REVEGETATION PLANS.
SOIL SLOPES (VRSS) ESTABLISHED IN THE FIELD BY LANDSCAPE DESIGNER AND BOULDER COUNTY REPRESENTATIVE. 2. WILLOW STAKES SHALL BE HARVESTED FROM WITHIN A 10 MILE RADIUS FROM THE PROJECT SITE.
REFERENCE SHEET KEY PREPARED FOR:
DRAWNGS SRELIVINARY SOUTH ST. VRAIN CREEK RESTORATION
THIS DRAWING HAS NOT BOULDER COUNTY PARKS AND OPENSPACE
GOVERNG AGENGIES AND 30% DESIGN
No. DATE DESCRIPTION. BY IS SUBJECT TO CHANGE
REVISIONS PREPARED BY:
PREPAREDBY: REVEGETATION SCHEDULE AND NOTES
COMPUTER FILE MANAGEMENT
FILE NAME: L:17774-000 Matrix-So St. Vrainl04_CAD4.1_Sheets\L-Landscape Notes.dwg
CTB FILE: A FOR AND ON BEHALF OF DESIGNEDBY. 8P | SCALE 22 X34 | pare issueo: 107102016 | DRAWING No.
PLOT DATE: 10/13/2016 8:57 AM - MATRIX DESIGN GROUP, INC. | oramn 61 &p [FOREZ [-1
A5 OF PLOT DATE TO CHANGE. PROJECT No. cHeckepsy: 46 | verr. SHEET 47_OF 63 -




NOTES:
WTING AREAS AND OEPTH TO WATER TASLE AR
PRELIINARY, PLAYTI D WATER TABLE OEPTH
SIOULD B VERIFIED BEFORE COMMENCING WOr

2 AREAS TO REVEGETATE WILL INC o;wz UPLAND AND
RIPARIAN SEED, WILLOW PLANTINGS, TREE A

WTINGS, PERENNIAL PLANTINGS AND NSTALLATION OF
WETLANDRPARANS
A TO RECEIVE BOTH RIPARIAN AND UPLAND
SEED SHALL BF SEEDED WITH70% UPLAND AND 305 RIPARIAN

REVEGETATION LEGEND:

BANK STABILIZATION
WILLOW STAKES

WILLOW STAKES IN RIPRAP

PERENNIAL TUBELINGS

WILLOW STAKES IN COBBLE TOE

RIPARIAN SEED
LIVE WILLOW FASCINE
UPLAND SEED
LDER TOE
RIPARIAN AND UPLAND SEED Boul o
'VEGETATED REINFORCED

WETLAND/RIPARIAN SOD SOIL SLOPES (VRSS)

REFERENCE 1
orawngs ||
|

|

PLOT DATE: 10/26/2016 8:

AM
THIS DRAWING IS CURRENT AS OF PLOT DATE AND HAY BE SUBJECT TO CHANGE.

DESCRIPTION
REVISIONS

PLANT SCHEDULE: L-2

TREES BOTANICAL NAME / COMMON NAME SIZE

Betula occidentalis / Water Birch 40cI
Populus angustifolia / Narrowleaf Cottonwood 40 CI/14 INCH/POLE
Populus sargentii / Plains Cottonwood 40 CI/14 INCHIPOLE
Salix amygdaliodes / Peach Leaf Willow 40 CI4 INCH

EVERGREEN TREES  BOTANICAL NAME / COMMON NAME SizE

Pinus ponderosa / Ponderosa Pine

SHEET KEY

BOTANICAL NAME / COMMON NAME SIZE

Acer glabrum / Mountain Maple 40cl
Alnus incana ssp. tenuifolia / Thinleaf Alder 40 CI
Amelanchier alnifolia / Serviceberry 4001
Comus sericea / Red-Osier Dogwood a0cl
Prunus americana / American Plum a0¢l

Prunus virginiana / Chokecherry 40cI

CEGEND
/0 /FLocopLan sencH W | | N5 YEAR OVERFLOW GHANNELY
. MPOOL-RIFFLE ENHANCEMENT | | | | |5 YEAR OVERFLOW CHANNEL

LARGE WOOD STRUCTURE | Il I MAIN CHANNEL ALIGNMENT
00 proTECT INFRASTRUCTURE N 5. LS

(OFFSET BURIED REVETMENT BANKFULL
= —PARCELS 11| EPROPOSED DITCH

EXISTING BANK STABILIZATIONSS | | | mmr 1 | | SWEXISTING DITCH

REVEGETATION AREAS:

WILLOW STAKES
PERENNIAL TUBELINGS
RIPARIAN SEED

UPLAND SEED

RIPARIAN AND UPLAND SEED

WETLAND/RIPARIAN SOD

PRELIMINARY
THIS DRAWING HAS NOT
BEEN APPROVED BY
GOVERNING AGENCIES AND
IS SUBJECT TO CHANGE

R AND ON BEHALF OF

FOI
MATRIX DESIGN GROUP, INC.

PROJECT No.

PARKS AND OPEN SPACE
30% DESIGN

REVEGETATION PLANS
PROJECT LIMITS TO STA:185+50

5P [ SCAEEZ XS [ pare suen. 102472015 | DRAWING No.
s Nom
e VW [sweer 4 orea |
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REVEGETATION LEGEN

BANK STABILIZATION
WILLOW STAKES

WILLOW STAKES IN RIPRAP
PERENNIAL TUBELINGS

WILLOW STAKES IN COBBLE TOE
RIPARIAN SEED

LIVE WILLOW FASCINE
UPLAND SEED
RIPARIAN AND UPLAND SEED BOULDERTOE

VEGETATED REINFORCED

WETLAND/RIPARIAN SOD SOIL SLOPES (VRSS)

REFERENCE
DRAWINGS

DESCRIPTION.

TREES

EVERGREEN TREES

PLANT SCHEDULE: L-3

BOTANICAL NAME / COMMON NAME
Betula occidentalis / Water Birch

Populus angustifolia / Narrowleaf Cottonwood
Populus sargentii / Plains Cottonwood

Salix amygdaliodes / Peach Leaf Willow

BOTANICAL NAME / COMMON NAME

Pinus ponderosa / Ponderosa Pine

SIZE

40cI

40 CIF4 INCH/IPOLE

40 CI/14 INCHIPOLE

40 CI4 INCH

SizE

a0cl

0

0

CHANNEL: MAIN

LENGT!

BOTANICAL NAME / COMMON NAME SIZE REVEGETATION AREAS:

Acer glabrum / Mountain Maple 40cl WILLOW STAKES

Alnus incana ssp. tenuifolia / Thinleaf Alder 40 CI PERENNIAL TUBELINGS

Amelanchier alnifolia / Serviceberry 40¢1 RIPARIAN SEED

Comus sericea / Red-Osier Dogwood a0cl UPLAND SEED

Prunus americana / American Plum a0cl RIPARIAN AND UPLAND SEED

Prunus virginiana / Chokecherry 40¢1 WETLAND/RIPARIAN SOD

- ////,/.///FLocopLa BENcH N | | I 5 YEAR OVERFLOW CHANNEL]
HPOOL-RIFFLE ENHANCEMENT i | | | |5 YEAR OVERFLOW CHANNEL
LARGE WOOD STRUCTURE | il JNEMAIN CHANNEL ALIGNMENT
| PROTECT INFRASTRUCTURE I . LS

BANKFULL.

PRELIMINARY
THIS DRAWING HAS NOT
BEEN APPROVED BY
GOVERNING AGENCIES AND
IS SUBJECT TO CHANGE
(OFFSET BURIED REVETMENT

s PARCELS ||| SPROPOSED DITCH

FOR AND ON BEHALF OF
MATRIX DESIGN GROUP, INC.
PROJECT No.

EXISTING BANK STABILIZATIONSS | | | mmr 1 | | SWEXISTING DITCH

ESUOG tes, Inc.

39 LF.

SEE SHEET LD-3, ITEM 1

SOUTH ST. VRAIN CREEK RESTORATION

BOULDER COUNTY PARKS AND OPEN SPACE
% DESIGN

REVEGETATION PLANS
STA: 185+50 TO STA: 171+50

0242076 | DRAWING Mo
worm| L

DESIGNED 6. DATE ISSUED:
DRAl




EX. INFRASTRUCTURE
TO PROTECT

WILLOW STAKES IN EX. RIPRAP
CHANNEL: MAIN

LENGTH: 839 LF.

SEE SHEET LD-3, ITEM 1

727} \

38
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z
e
5
2

* 'W%

CHANNEL: MAIN
LENGTH: 1028 LF.
SEE SHEET LD-3, ITEM 2

REVEGETATION LEGEND: PLANT SCHEDULE: L-4 SHRUBS BOTANICAL NAME / COMMON NAME size  ary REVEGETATION AREAS: AREA (AC.
BANK STABILIZATION IREES BOTANICAL NAME / COMMON NAME Size ary [45) ‘Acer glabrum / Mountain Maple 4w0c o WILLOW STAKES 1065
WILLOW STAKES I
WILLOW STAKES IN RIPRAP —
PERENNIAL TUBELINGS I @ Belula occidentalis / Water Birch e 0 & Alnus incana ssp. tenuifolia | Thinleaf Alder ~ 40CI 19 PERENNIAL TUBELINGS 0026
WILLOW STAKES IN COBBLE TOE ~ ISG—
RIPARIAN SEED [ ] Populus angustifolia / Narrowleaf Cottonwood 40 CI/14 INCH/POLE 3
UPLAND SEED LIVE WILLOW FASCINE — b Amelanchier alnifolia / Serviceberry w0 0 RIPARIAN SEED 0216
[ S0ULDER TOE Populus sargenti / Plains Cottonwood 40 CI14 INCHIPOLE 3
—
RIPARIAN AND UPLAND SEED ® Cornus sericea / Red-Osier Dogwood w0c 6 UPLAND SEED 0.807
Salix amygdaliodes / Peach Leaf Wilow 40 Cr14 INCH 5
VEGETATED REINFORCED —
WETLAND/RIPARIAN SOD B o (vRss)
EVERGREEN TREES BOTANICAL NAME / COMMON NAME SiZE ary 8 Prunus americana / American Plum wc 13 RIPARIAN AND UPLAND SEED 0.102
5 w0
% Pinus ponderosa | Ponderosa Pine 400 3 [0} Prunus virginiana / Chokecherry wc 0 WETLAND/RIPARIAN SOD 0 -
‘REFERENCE SHEET KEY T JEEGEND PREPARED FOR:
DRAWINGS 7 FLODPLAI BENCH W | | 15 YEAR OVERFLOW CHANNEL SOUTH ST. VRAIN CREEK RESTORATION
PRELIMINARY
POOL-RIFFLE ENHANCEMENT 5 YEAR OVERFLOW CHANNEL L= T
B " . THIS DRAWING HAS NOT BOULDER COUNTY PARKS AND OPEN SPACE
LARGE WOOD STRUCTURE | Il I MAIN CHANNEL ALIGNMENT BEEN APPROVED BY 30% DESIGN
N GOVERNING AGENCIES AND
No [ DATE DESCRIPTION BY 0070 roTeCT INFRASTRUCTURE N .S 1S SUBJECT TO CHANGE
REVISIONS o PREPARIDDY: REVEGETATION PLANS
COVPUTER FILE NANAGENENT OFFSET BURIED REVETMENT e BANKFULL STA 171450 TO STA: 157450
: + ; +:
FILE NAME: L:\7774-000 Matrix-S0 St. Vrain\04_CAD.1_Sheets\L-Landscape Sheets.dwg [ = = = ===PARCELS LI SWPROPOSED DITCH
CTBFILE:  — FOR AND ON BEHALF OF | Desionenav:  op | SCALEGZ o
PLOT DATE: 10/28/2016 831 AM EXISTING BANK STABILIZATIONSS | | | mmmr | | | REXISTING DITCH ; [ORAND ONBERALEOF — [cesionener— sr [Sonc Towre ssueo Tz wv{,ﬁ "
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WILLOW STAKES IN RIPRAP,

CHANNEL: OVERFLOW 2 EX. INFRASTRUCTURE
LENGTH: 657 LF. TO PROTECT

SEE SHEET LD-3, ITEM 3

REVEGETATION LEGEND: PLANT SCHEDULE: L-5 SHRUBS BOTANICAL NAME / COMMON NAME size  ary REVEGETATION AREAS: AREA (AC.
BANK STABILIZATION IREES BOTANICAL NAME / COMMON NAME Size ary [45) ‘Acer glabrum / Mountain Maple e 21 WILLOW STAKES 0.759
WILLOW STAKES ——
WILLOW STAKES IN RIPRAP —
PERENNIAL TUBELINGS I @ Belula occidentalis / Water Birch doct 2 & Alnus incana ssp. tenuifolia  Thinleaf Alder ~ 40CI 41 PERENNIAL TUBELINGS 0245
WILLOW STAKES IN COBBLE TOE  IG—
RIPARIAN SEED [ ] Populus angustifolia / Narrowleaf Cottonwood 40 CI/14 INCH/POLE 41
UPLAND SEED LIVE WILLOW FASCINE — b Amelanchier alnifolia / Serviceberry wc 1 RIPARIAN SEED 0.558
— SOULDER TOE Populus sargenti / Plains Cottonwood 40 CI114 INCHIPOLE 83
—
RIPARIAN AND UPLAND SEED ® Cornus sericea / Red-Osier Dogwood 400 13 UPLAND SEED 5.265
VEGETATED REINFORGED. — Salix amygdaliodes / Peach Leaf Wilow 40 Cr14 INCH 30
WETLAND/RIPARIAN SOD B o (vRss)
EVERGREEN TREES BOTANICAL NAME / COMMON NAME SiZE ary 8 Prunus americana / American Plum a0c 54 RIPARIAN AND UPLAND SEED 2059
5 w0
% Pinus ponderosa / Ponderosa Pine e 2 [0} Prunus virginiana / Chokecherry wc 23 WETLAND/RIPARIAN SOD 0 -
‘REFERENCE SHEET KEY " JCEGEND PREPARED FOR:
DRAWINGS L0/ /mooomansenc W | | 15 YEAR OVERFLOW CHANNEL PRELIVINARY SOUTH ST. VRAIN CREEK RESTORATION
POOL-RIFFLE ENHANCEMENT 5 YEAR OVERFLOW CHANNEL L= T
" u |_NEEN | THIS DRAWING HAS NOT BOULDER COUNTY PARKS AND OPEN SPACE
LARGE WOOD STRUCTURE [N | IEMAIN CHANNEL ALIGNMENT co fEEREm :gifgfé‘,{g’gﬂsnw 30% DESIGN
No [ DATE DESCRIPTION BY YA YA protecT INFRASTRUCTURE. I S .S 1S SUBJECT TO CHANGE
REVISIONS e PREPARED BY: REVEGETATION PLANS
oMU ER FILE WANAGENENT OFFSET BURIED REVETMENT s BANKFULL STA: 1 0 TO STA: 143450
ﬂ_K : 167+5 : 143+51
FILE NAME: L:\7774-000 Matrix-S0 St. Vrain\04_CAD.1_Sheets\L-Landscape Sheets.dwg = ===PARGELS LI SWPROPOSED DITCH
CTB FILE: FOR AND ON BEHALF OF | Desionenav:  op | SCALEGZ DATE ISSUED. 10242015 | ORAWING No.
T o016 852 M EXISTING BANK STABILIZATIONSS | | | mmmr | | | REXISTING DITCH S HDGIRE IR . WAENDONBEHALEOF . |oesieneoav e [SAE )
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WILLOW STAKES IN RIPRAP,
CHANNEL: OVERFLOW 3
LENGTH: 254 LF.

SEE SHEET LD-3, ITEM 4

-

EX. INFRASTRUCTURE
TO PROTECT
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WILLOW STAKES IN COBBLE TOE, —

CHANNEL: MAIN
LENGTH: 308 LF.t

SEE SHEET LD-3, ITEM 5

g = i

REVEGETATION LEGEND: PLANT SCHEDULE: L-6 SHRUBS BOTANICAL NAME / COMMON NAME size  ary REVEGETATION AREAS: AREA (AC.
BANK STABILIZATION IREES BOTANICAL NAME / COMMON NAME Size ary [45) ‘Acer glabrum / Mountain Maple W0 6 WILLOW STAKES 0517
WILLOW STAKES ———
WILLOW STAKES IN RIPRAP —
PERENNIAL TUBELINGS I @ Belula occidentalis / Water Birch doct 2 & Alnus incana ssp. tenuifolia | Thinleaf Alder ~ 40CI 25 PERENNIAL TUBELINGS 0.267
WILLOW STAKES IN COBBLE TOE ~ ISG—
RIPARIAN SEED [ ] Populus angustifolia / Narrowleaf Cottonwood 40 CI/14 INCH/POLE 46
UPLAND SEED LIVE WILLOW FASCINE — b Amelanchier alnifolia / Serviceberry wc 6 RIPARIAN SEED 0.546
— S0ULDER TOE Populus sargenti / Plains Cottonwood 40 CI14 INCHIPOLE 47
—
RIPARIAN AND UPLAND SEED ® Cornus sericea / Red-Osier Dogwood wc 22 UPLAND SEED 1600
VEGETATED REINFORGED. — Salix amygdaliodes / Peach Leaf Wilow 40 Cr14 INCH 12
WETLAND/RIPARIAN SOD B o (vRss)
EVERGREEN TREES BOTANICAL NAME / COMMON NAME SiZE ary 8 Prunus americana / American Plum a0c 39 RIPARIAN AND UPLAND SEED 2296
5 w0
% Pinus ponderosa / Ponderosa Pine e 14 [0} Prunus virginiana / Chokecherry 4wc 5o WETLAND/RIPARIAN SOD 0 -
‘REFERENCE SHEET KEY " JCEGEND PREPARED FOR:
DRAWINGS L0/ /mooomansenc W | | 15 YEAR OVERFLOW CHANNEL PRELIVINARY SOUTH ST. VRAIN CREEK RESTORATION
POOL-RIFFLE ENHANCEMENT 5 YEAR OVERFLOW CHANNEL L= T
" u |_NEEN | THIS DRAWING HAS NOT BOULDER COUNTY PARKS AND OPEN SPACE
LARGE WOOD STRUCTURE [MAIN CHANNEL ALIGNMENT BEEN APPROVED BY 9
No. | _DATE DESCRIPTION BY Y - — GOVERNING AGENCIES AND 30% DESIGN
] REVISIONS 0070 roTeCT INFRASTRUCTURE N .S e IS SUBJECT TO CHANGE
COMPUTER FILE MANAGEMENT (OFFSET BURIED REVETHENT - e BANKFULL - REVEGETATION PLANS
FILE NAME: L:\7774-000 Matrix-S0 St. Vrain\04_CAD.1_Sheets\L-Landscape Sheets.dwg [ = = = ===PARCELS LI SWPROPOSED DITCH STA: 143+50 TO STA: 129+50
CTBFILE:  — . - FOR AND ON BEHALF OF DESIGNEDBY: P | SCALE (2Z DATE ISSUED: 102412016 [ DRAWING No.
PLOT DATE: 10/28/2016 8:32 AM EXISTING BANK STASILIZATIONSS | | | S0 1 | MEEXISTING DITCH 3 MATRIX DESIGN GROUP, INC. | orawnsy: s [TioRiZ 7 16
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WILLOW STAKES IN COBBLE TOE,
CHANNEL: MAIN

LENGTH: 308 LF.

SEE SHEET LD-3, ITEM 7

PROPOSED MATHEWS / -
HOLCOM COMBINED DITCH

— PROPOSED MATHEWS / HOLCOM
- COMBINED DIVERSION LOCATION
L3

A

WILLOW STAKES IN RIPRAP, {1 &
CHANNEL: MAIN

LENGTH: 765LF.

SEE SHEET LD-3, ITEM 6

REVEGETATION LEGE PLANT SCHEDULE: L. BOTANICAL NAME / COMMON NAME SIZE  QTY REVEGETATION AREA

BANK STABILIZATION TREES BOTANICAL NAME / COMMON NAME Size ‘Acer glabrum / Mountain Maple WILLOW STAKES

WILLOW STAKES I
WILLOW STAKES IN RIPRAP —
PERENNIAL TUBELINGS ] Betula occidentalis / Water Birch et Alnus incana ssp. tenuifolia / Thinleaf Alder PERENNIAL TUBELINGS
WILLOW STAKES IN COBBLE TOE  Immm—
RIPARIAN SEED [ ] Populus angustifolia / Narrowleaf Cottonwood 40 CI/14 INCH/POLE 3
LIVE WILLOW FASCINE — Amelanchier alnifolia / Serviceberry RIPARIAN SEED
UPLAND SEED | — il Plai
Populus sargentii/ Plains Cottonwood 40CI/14 INCHIPOLE 8

BOULDER TOE
RIPARIAN AND UPLAND SEED con  Reg-Osir D
@ Salix amygdaliodes / Peach Leaf Wilow 40 Cr14 INCH o Gomus sericea  Red-Osler Dogood UPLAND SEED

EVERGREEN TREES  BOTANICAL NAME / COMMON NAME SizE Prunus americana / American Plum RIPARIAN AND UPLAND SEED

—

VEGETATED REINFORCED —
|

WETLAND/RIPARIAN SOD SOIL SLOPES (VRSS)

Pinus ponderosa / Ponderosa Pine a0cl Prunus virginiana / Chokecherry WETLAND/RIPARIAN SOD

ra SHEETHEY 2T TR R —— SOUTH ST. VRAIN CREEK RESTORATION
PRELIMINARY

MPOOL-RIFFLE ENHANCEMENT [ | | | [ENS YEAR OVERFLOW CHANNEL “FHS DRAWING HAS NOT BOULDER COUNTY PARKS AND OPEN SPACE
5:;; LARGE WOOD STRUCTURE | |l INNVAIN CHANNEL ALIGNMENT BEEN APPROVED BY 30% DESIGN

- ‘GOVERNING AGENCIES AND
DESCRIPTION A ProTECT INFRASTRUCTURE N 'L S ? IS SUBJECT TO CHANGE
EREPARED BY: REVEGETATION PLANS

OFFSET BURIED REVETMENT s BANKFULL

—eanceLs 111111 e PROPOSED DITCH STA: 129+50 TO STA: 116+50
EXISTING BANK STABILIZATIONS 1 1 1 1 11 mREXISTING DITCH assomiatas e | O AND ONBERALE OF onre oo Tz
Crecoer

-
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WILLOW STAKES IN COBBLE TOE,
CHANNEL: MAIN

LENGTH: 225LF.

SEE SHEET LD-3, ITEM 11

EX. INFRASTRUCTURE|
TO PROTECT!

WILLOW STAKES IN RIPRAP,
CHANNEL: OVERFLOW 5
LENGTH: 500 LF .|

SEE SHEET LD-3, ITEM 8

-BOULDER TOE,
CHANNEL: MAIN
LENGTH: 474 LF.
SEE SHEET LD-3, ITEM 12

o

LIVE WILLOW FASCINE,
CHANNEL: MAIN
LENGTH: 182LF.
. SEE SHEET LD-3, ITEM 10

LIVE WILLOW FASCINE,

CHANNEL: MAIN

LENGTH: 355 LF.

SEE SHEET LD-3, ITEM 9

BOULDER TOE,

PROPOSED MATHEWS /4 : CHANNEL: MAIN
HALCOMB COMBINED DITCH ; Ve - LENGTH:  370LF.
3 > ! | |SEE SHEETLD-3,ITEM 13

'

EX. INFRASTRUCTURE|
TO PROTECT!

REVEGETATION LEGEND: PLANT SCHEDULE: L-8 SHRUBS BOTANICAL NAME / COMMON NAME SIZE  QTY REVEGETATION AREAS: AREA (AC.

BANK STABILIZATION TREES BOTANICAL NAME / COMMON NAME SIZE ary

‘Acer glabrum / Mountain Maple 40C1 13 WILLOW STAKES 0
WILLOW STAKES O

PERENNIAL TUBELINGS I
RIPARIAN SEED [ ] Populus angustifolia / Narrowleaf Cottonwood 40 CI/14 INCH/POLE 27

@
— @
PLAND SEED LIVE WILLOW FASCINE Amelanchier alnifolia / Serviceberry 400 12 RIPARIAN SEED 0
vl — Populus sargentii / Plains Cottonwood 40 CII14 INCHIPOLE 32
—
— @

WILLOW STAKES INRIPRAP Betula occidentalis / Water Birch a0c1 20

ORNSY

Alnus incana ssp. tenuifolia / Thinleaf Alder ~ 40Cl 21 PERENNIAL TUBELINGS 0.152
WILLOW STAKES IN COBBLE TOE

o
Fon

RIPARIAN AND UPLAND SEED BOULDER TOE

®

icea / Red-Osier Dogwo w00 1 ;
VEGETATED REINFORGED Salix amygdaliodes / Peach Leaf Willow 40 CI/14 INCH 14 Cornus sericea/ Red-Osier od oc s UPLAND SEED 121
WETLAND/RIPARIAN SOD I

SOIL SLOPES (VRSS)
EVERGREEN TREES BOTANICAL NAME / COMMON NAME SIZE ary 8 Prunus americana / American Plum wc 32 RIPARIAN AND UPLAND SEED 3427
B ——— == 5 00
% Pinus ponderosa / Ponderosa Pine w00l 0 @ Prunus virginiana / Chokecherry 400 33 WETLAND/RIPARIAN SOD 0.120 h::-ﬁ Feet
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WILLOW STAKES IN RIPRAP,
CHANNEL: MAIN

SEE SHEET LD-3, ITEM 16.1".
CHANNEL: OVERFLOW 6

LENGTH: 298 LF.
SEE SHEET LD-3, ITEM 16.2,

- CHANNEL: MAIN
LENGTH: 474 LF. E
SEE SHEET LD-3, ITEM 12

BOULDER TOE,
CHANNEL: MAIN
LENGTH: 370 LF.

SEE SHEET LD-3, ITEM 13

CHANNEL: MAIN
LENGTH: 556 LF.
SEE SHEET LD-3, ITEM 17

WILLOW STAKES IN COBBLE TOE,
CHANNEL: MAIN
LENGTH: 316 LF.

SEE SHEET LD-3, ITEM 15 WILLOW STAKES IN COBBLE TOE,

CHANNEL: MAIN|
LENGTH: 399 LF,
SEE SHEET LD-3, ITEM 18|

EX. INFRASTRUCTURE
TO PROTECT
SEE SHEET LD-3, ITEM 14

REVEGETATION LEGEND: PLANT SCHEDULE: L-9 SHRUBS BOTANICAL NAME / COMMON NAME size  ary REVEGETATION AREAS: AREA (AC.
BANK STABILIZATION IREES BOTANICAL NAME / COMMON NAME Size ary [45) ‘Acer glabrum / Mountain Maple dw0c 9 WILLOW STAKES 0.384
WILLOW STAKES [
WILLOW STAKES IN RIPRAP. —
PERENNIAL TUBELINGS I @ Belula occidentalis / Water Birch e 0 & Alnus incana ssp. tenuifolia | Thinleaf Alder ~ 40CI 5 PERENNIAL TUBELINGS 0075
WILLOW STAKES IN COBBLE TOE ~ IG—
RIPARIAN SEED [ ] Populus angustifolia / Narrowleaf Cottonwood 40 CI/14 INCH/POLE 28
UPLAND SEED LIVE WILLOW FASCINE — b Amelanchier alnifolia / Serviceberry wc 9 RIPARIAN SEED 0522
— S0ULDER TOE Populus sargenti / Plains Cottonwood 40 CI114 INCHIPOLE 36
—
RIPARIAN AND UPLAND SEED ® Cornus sericea / Red-Osier Dogwood 4w0c 0 UPLAND SEED 2396
VEGETATED REINFORCED — Salix amygdaliodes / Peach Leaf Wilow 40 Cr14 INCH 3
WETLAND/RIPARIAN SOD I o (vRss)
EVERGREEN TREES BOTANICAL NAME / COMMON NAME SiZE ary 8 Prunus americana / American Plum wc 16 RIPARIAN AND UPLAND SEED 1.064
5 w0
% Pinus ponderosa / Ponderosa Pine e 0 [0} Prunus virginiana / Chokecherry e 3 WETLAND/RIPARIAN SOD 0 -
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WILLOW STAKES IN COBBLE TOE,

CHANNEL: MAIN

- : - LENGTH:  95LF.

INFRASTRUCTURE =~ o h a8 ~— 4 SEE SHEET LD-3, ITEM 20
TO PROTECT ' = s~

SEE SHEET LD-3, ITEM 19|

LIVE WILLOW FASCINE,
CHANNEL: MAIN|
LENGTH: 469 LF.

SEE SHEET LD-3, ITEM 21

EX. INFRASTRUCTURE|
TO PROTECT

REVEGETATION LEGEND: PLANT SCHEDULE: L-10 SHRUBS BOTANICAL NAME / COMMON NAME sz ary 'REVEGETATION AREAS: AREA (AC.
BANK STABILIZATION IREES BOTANICAL NAME / COMMON NAME Size ary [45) Acer glabrum / Mountain Maple W0 6 WILLOW STAKES 0590
WILLOW STAKES [
WILLOW STAKES IN RIPRAP —
PERENNIAL TUBELINGS I @ Belula occidentalis / Water Birch et 27 & Alnus incana ssp. tenuifolia | Thinleaf Alder ~ 40CI 9 PERENNIAL TUBELINGS 0
WILLOW STAKES IN COBBLE TOE ~ ISG—
RIPARIAN SEED Populus angustifolia/ Narrowleaf Cottonwood 40 CI114 INCHIPOLE 33 .
UPLAND SEED LIVE WILLOW FASCINE — b Amelanchier alnfolia | Serviceberry wc 15 RIPARIAN SEED 1.005
— S0ULDER TOE Populus sargenti / Plains Cottonwood 40 CI114 INCHIPOLE 49
—
RIPARIAN AND UPLAND SEED ® Cornus sericea / Red-Osier Dogwood 4w0c 0 UPLAND SEED 2005
VEGETATED REINFORCED — Salix amygdaliodes / Peach Leaf Wilow 40 Cr14 INCH 12
WETLAND/RIPARIAN SOD B o (vRss)
EVERGREEN TREES BOTANICAL NAME / COMMON NAME SiZE ary 8 Prunus americana / American Plum w0c o RIPARIAN AND UPLAND SEED 2406
5 w0
% Pinus ponderosa / Ponderosa Pine e 19 [0} Prunus virginiana / Chokecherry e 3 WETLAND/RIPARIAN SOD 0 -
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LIVE WILLOW FASCINE,
- CHANNEL: OVERFLOW 10,
 LENGTH: 126 LF. S
SEE SHEET LD-3, ITEM 23 ; WILLOW STAKES IN COBBLE TOE,
CHANNEL: OVERFLOW 9
LENGTH: 106 LF.
SEE SHEET LD-3, ITEM 27.1

CHANNEL: OVERFLOW 11
LENGTH: 55LF,
SEE SHEET LD-3, ITEM 27.2

LIVE WILLOW FASCINE,
CHANNEL: MAIN
LENGTH: 206 LF.

SEE SHEET LD-3, ITEM 26/ %,

SEE SHEET LD-3, ITEM 21

BOULDER TOE, g
CHANNEL: MAIN
LENGTH: 352 LF.
SEE SHEET LD-3, ITEM 24

REVEGETATION LEGEND: PLANT SCHEDULE: L-11 SHRUBS BOTANICAL NAME / COMMON NAME size  ary REVEGETATION AREAS: AREA (AC.
BANK STABILIZATION IREES BOTANICAL NAME / COMMON NAME Size ary [45) Acer glabrum / Mountain Maple dw0c 9 WILLOW STAKES 0.204
WILLOW STAKES ———
WILLOW STAKES IN RIPRAP —
PERENNIAL TUBELINGS I @ Belula occidentalis / Water Birch e 8 & Alnus incana ssp. tenuifolia | Thinleaf Alder ~ 40CI 6 PERENNIAL TUBELINGS 0.182
WILLOW STAKES IN COBBLE TOE ~ ISG—
RIPARIAN SEED Populus angustifolia/ Narrowleaf Cottonwood 40 CI114 INCHIPOLE 19 .
UPLAND SEED LIVE WILLOW FASCINE — b Amelanchier alifola / Serviceberry wc 3 RIPARIAN SEED 1241
— S0ULDER TOE Populus sargenti / Plains Cottonwood 40 CI14 INCHIPOLE 54
—
RIPARIAN AND UPLAND SEED ® Cornus sericea / Red-Osier Dogwood w00 7 UPLAND SEED 1724
VEGETATED REINFORCED — Salix amygdaliodes / Peach Leaf Wilow 40 Cr14 INCH 13
WETLAND/RIPARIAN SOD B o (vRss)
EVERGREEN TREES BOTANICAL NAME / COMMON NAME SIZE ary 8 Prunus americana / American Plum w0c o RIPARIAN AND UPLAND SEED 1.480
B ——— = 5 w0
% Pinus ponderosa / Ponderosa Pine w00l 0 @ Prunus virginiana / Chokecherry a0 12 WETLAND/RIPARIAN SOD 0007 h::-ﬁ Feet
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EX. WETLANDS|

LIVE WILLOW FASCINE,|
CHANNEL: MAIN
LENGTH: 154 LF,

SEE SHEET LD-3, ITEM 30

CHANNEL: MAIN
LENGTH: 583 LF.

SEE SHEET LD-3, ITEM 28

—BOULDER TOE,
CHANNEL: MAIN
LENGTH: 503 LF.

SEE SHEET LD-3, ITEM 29

COMPUTER FILE MANAGEMENT

FILE NAME: L:17774-000 Matrix-So St. Vrain\04_CAD\.1_SheetsIL-Landscape Sheets.dwg.

CTBFILE:

PLOT DATE: 10/28/2016 8:34 AM
oF pLoT

O CHANGE.

OFFSET BURIED REVETMENT BANKFULL.

[ = = = mpARCELS ||| SPROPOSED DITCH

EXISTING BANK STABILIZATIONSS | | | mmr 1 | | SWEXISTING DITCH

REVEGETATION LEGEND: PLANT SCHEDULE: L-12 SHRUBS BOTANICAL NAME / COMMON NAME SiZE  QrY REVEGETATION AREAS: AREA (AC.
BANK STABILIZATION IREES BOTANICAL NAME / COMMON NAME Size ary [45) ‘Acer glabrum / Mountain Maple dw0c 9 WILLOW STAKES 0227
WILLOW STAKES [
WILLOW STAKES IN RIPRAP I
PERENNIAL TUBELINGS I @ Belula occidentalis / Water Birch e 0 & Alnus incana ssp. tenuifolia | Thinleaf Alder ~ 40CI 0 PERENNIAL TUBELINGS 0
'WILLOW STAKES IN COBBLE TOE IS
RIPARIAN SEED [ ] Populus angustifolia / Narrowleaf Cottonwood 40 CI/14 INCH/POLE 0
LAND SEED LIVE WILLOW FASCINE — b Amelanchier alnifolia / Serviceberry sc 1 RIPARIAN SEED 1.248
u —a BOULDER TOE Populus sargentii / Plains Cottonwood 40 CI/14 INCH/POLE 35
I
RIPARIAN AND UPLAND SEED ® Cornus sericea / Red-Osier Dogwood 4w0c 0 UPLAND SEED 1315
VEGETATED REINFORCED — Salix amygdaliodes / Peach Leaf Willow 40 CI/14 INCH o
WETLAND/RIPARIAN SOD B o (vRss)
EVERGREEN TREES BOTANICAL NAME / COMMON NAME SiZE ary 8 Prunus americana / American Plum w0c o RIPARIAN AND UPLAND SEED 1.419
P 0
% Pinus ponderosa / Ponderosa Pine w00l 0 @ Prunus virginiana / Chokecherry a00C 34 WETLAND/RIPARIAN SOD 0044 h:-:-:-:i Feet
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PRELIMINARY
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jo_ | _DATE DESCRIPTION BY .
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~ LIVE WILLOW FASCINE,
CHANNEL: MAIN

LENGTH: 154 LF. . it WILLOW STAKES IN COBBLE TOE,
SEE SHEET LD-3, ITEM 30 ek . CHANNEL: MAIN

LENGTH: 332LF.
SEE SHEET LD-3, ITEM 34

NFRASTRUCTURE!
TO PROTECT:

EX. INFRASTRUCTURE
TO PROTECT

BOULDER TOE,
CHANNEL: MAIN
LENGTH: 503 LF.

SEE SHEET LD-3, ITEM 29

WILLOW STAKES IN COBBLE TOE,
CHANNEL: OVERFLOW 13|
LENGTH: 829 LF.

SEE SHEET LD-3, ITEM 32

_'WILLOW STAKES IN RIPRAP,
CHANNEL: OVERFLOW 13
LENGTH: 823 LF,|

SEE SHEET LD-3, ITEM 33

REVEGETATION LEGEND: PLANT SCHEDULE: L-13 SHRUBS BOTANICAL NAME / COMMON NAME size  ary REVEGETATION AREAS: AREA (AC.
BANK STABILIZATION IREES BOTANICAL NAME / COMMON NAME Size ary [45) ‘Acer glabrum / Mountain Maple a0 5 WILLOW STAKES 0342
WILLOW STAKES I
WILLOW STAKES IN RIPRAP. —
PERENNIAL TUBELINGS I @ Belula occidentalis / Water Birch doct 2 & Alnus incana ssp. tenuifolia  Thinleaf Alder ~ 40CI 11 PERENNIAL TUBELINGS 0118
WILLOW STAKES IN COBBLE TOE  IG—
RIPARIAN SEED [ ] Populus angustifolia / Narrowleaf Cottonwood 40 CI/14 INCH/POLE 26
UPLAND SEED LIVE WILLOW FASCINE — b Amelanchier alnifolia / Serviceberry wc 9 RIPARIAN SEED 1.320
— S0ULDER TOE Populus sargenti / Plains Cottonwood 40 CI14 INCHIPOLE 33
—
RIPARIAN AND UPLAND SEED @ Cornus sericea / Red-Osier Dogwood 40c 0 UPLAND SEED 2588
VEGETATED REINFORGED. — Salix amygdaliodes / Peach Leaf Wilow 40 Cr14 INCH 6
WETLAND/RIPARIAN SOD B o (vRss)
EVERGREEN TREES BOTANICAL NAME / COMMON NAME SIZE ary 8 Prunus americana / American Plum w0c o RIPARIAN AND UPLAND SEED 0438
B ——— = 5 w0
% Pinus ponderosa / Ponderosa Pine e 20 [0} Prunus virginiana / Chokecherry awc 19 WETLAND/RIPARIAN SOD 0 -
‘REFERENCE SHEET KEY " JCEGEND PREPARED FOR:
s 7720 - | SOUTH ST. VRAIN CREEK RESTORATION
POOL-RIFFLE ENHANCEMENT 5 YEAR OVERFLOW CHANNEL L= T
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WILLOW STAKES IN COBBLE TOE,

CHANNEL: MAIN
LENGTH: 332 LF.
SEE SHEET LD-3, ITEM 34

EX. INFRASTRUCTURE
TO PROTECT

s A i

REVEGETATION LEGEND:

WILLOW STAKES
PERENNIAL TUBELINGS
RIPARIAN SEED

UPLAND SEED

RIPARIAN AND UPLAND SEED
WETLAND/RIPARIAN SOD

ReFERENCE | [ ]

DRAWINGS

BANK STABILIZATION
WILLOW STAKES IN RIPRAP
WILLOW STAKES IN COBBLE TOE
LIVE WILLOW FASCINE

BOULDER TOE

VEGETATED REINFORCED
SOIL SLOPES (VRSS)

DESCRIPTION.

PLANT SCHEDULI

TREES

EVERGREEN TREES

L-14
BOTANICAL NAME / COMMON NAME

Betula occidentalis / Water Birch
Populus angustifolia / Narrowleaf Cottonwood
Populus sargentii / Plains Cottonwood

Salix amygdaliodes / Peach Leaf Willow

BOTANICAL NAME / COMMON NAME

Pinus ponderosa / Ponderosa Pine

[ |sHEETKEY

SIZE

40cI

40 CIM4INCHPOLE 3

40 CII4 INCHIPOLE 6

40 CI4 INCH 0

SizE

a0cl

— PROPOSED OLD ST. VRAIN ROAD
_. BRIDGE ALIGNME|

EX. INFRASTRUCTURE

TO PROTECT

-

BOTANICAL NAME / COMMON NAME SIZE REVEGETATION AREA

Acer glabrum / Mountain Maple 40cl WILLOW STAKES

Alnus incana ssp. tenuifolia / Thinleaf Alder 40 CI PERENNIAL TUBELINGS

Amelanchier alnifolia / Serviceberry 40¢1 RIPARIAN SEED

Comus sericea / Red-Osier Dogwood a0cl UPLAND SEED

Prunus americana / American Plum a0cl RIPARIAN AND UPLAND SEED

Prunus virginiana / Chokecherry 40¢1 WETLAND/RIPARIAN SOD

/.//./,/./,/'/ ./ FLOODPLAIN BENCH N | | N5 YEAR OVERFLOW CHANNEL
HPOOL-RIFFLE ENHANCEMENT i | | | |5 YEAR OVERFLOW CHANNEL
5::; LARGE WOOD STRUCTURE | il JNEMAIN CHANNEL ALIGNMENT
0 PrROTECT INFRASTRUCTURE N 511 LS
BANKFULL
B SEPROPOSED DITCH

PRELIMINARY

THIS DRAWING HAS NOT
BEEN APPROVED BY
GOVERNING AGENCIES AND

JECT TO CHANGE
OFFSET BURIED REVETMENT

s PARCELS

ES'O ates, INc.

FOR AND ON BEHALF OF
MATRIX DESIGN GROUP, INC.
PROJECT No.

EXISTING BANK STABILIZATIONSS | | | mmr 1 | | SWEXISTING DITCH

SOUTH ST. VRAIN CREEK RESTORATION

BOULDER COUI PARKS AND OPEN SPACE
30% DESIGN

REVEGETATION PLANS
STA: 32+50 TO PROJECT LIMITS

DESGNEDEY. | &7 DATE 1SSUED: 102412015 | DRAWING No.
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___——BLNTCUT

CUT TOP OF STAKE SQUARE

26 BUD SCARS SHALL BE ABOVE GROUND.
ADDITIONAL LENGTH SHALL BE REMOVED.

SOIL RETENTION
3 STEM FASCINE IN RIPARIAN BENCHES. 6 O.C. BLANKET (SPECIAL)

TRIANGULAR SPACING BETWEEN FASCINES.

TOP SOIL COVER \

BACKFILL WITH A THICK MUD / SOIL COVER
WATER SLURRY TO PREVENT

FORMATION OF AIR POCKETS.

TRIM BRANCHES CLOSE

H
=
2u28 &
8223 B
EHE WATER TABLE g
5058 ¥3
S £8
62
£ - DIAETER PLACED IN HOLE 25
; z
iz
MAKE ANGLED CUT AT — 22
BUTT-END, PLANT BUTT-END ]

NOTES:
7. HARVEST AND PLANT STAKES/POLES DURING THE DORMANT SEASON.
2. USE HEALTHY, STRAIGHT AND LIVE WOOD AT LEAST ONE YEAR OLD. d
3. MAKE CLEAN CUTS AND DO NOT DAMAGE STAKES OR SPLIT ENDS DURING
INSTALLATION. USE A PILOT BAR IN FIRM SOILS.
4. SOAK CUTTINGS FOR 24 HOURS (MIN.) PRIOR TO INSTALLATION,
5. TAMP THE SOIL AROUND THE STAKE OR BACKFILL WITH MUD SLURRY.
6. ALLWILLOW CLUSTERS SHALL BE PLANTED 6' O.C. IN TRIANGULAR SPACING.

) _WILLOW STAKES

¥

20% OF STAKE
ABOVE GRADE

——BACKFILL WITH A THICK
MUD/ WATER SLURRY
TO PREVENT FORMATION
OF AIR POCKETS.

TRIM BRANCHES
CLOSE

WATER TABLE

MIN. 2 DIAMETER

MAKE 45 "ANGLED CUT AT
BUTT-END, PLANT
BUTT-END DOWN

COTTONWOOD POLE

o v B

PERENNIAL TUBELING
SPACED TRIANGULARLY AT 2 O.C.
RIPARIAN SEEDING AT SURFACE
\ ADD 3 CY SOIL CONDITIONER (CLASS A COMPOST) PER 1,000 S.F AND
INCORPORATE TO A DEPTH OF 8 INCHES

‘ 1. PERENNIAL TUBELINGS SHALL BE PLANTED BETWEEN THE MONTHS OF MAY
- JUNE. TUBELINGS SHALL NOT BE PLANTED AT TIMES OF HIGH FLOW.
2. SEE REVEGETATION PLANS FOR PLANTING LOCATIONS.

C RIPARIAN SEEDING AND PERENNIAL TUBELING

SCALE: 121"

RIPARIAN BENCH

2407 (TYP)

6 WETLAND SOD _ 6' RIPARIAN SOD

EEDING (NATIVE)

SEEDING (NATIVE)

12" WOODEN STAKES AT 18" O.C.

-AMEND SOIL UNDER MATS WITH
SPECIFIED SOIL AMENDMENT
NOTES:
1. OVERLAP EDGES OF SOD SECTION 6' WITH PREVIOUS SECTION
AND SECURELY STAKE IN PLACE WITH 12" WOODEN STAKES AT

2. DOUBLE STAKE EACH END OF WETLAND SOD MATS

3. DRIVE WOODEN STAKES AT A 45 DEGREE ANGLE TOWARDS
UPSTREAM FLOWS,

WETLAND SOD

SCALEINTS.

RIPARIAN SOD

D

WOODEN STAKE

WETLAND SOD MAT

/

KEEP ALL WETLAND SOD MOIST AND SHADED UNTIL INSTALLED,

2. TOPSOIL PLACEMENT TO FOLLOW FINAL GRADING.

3. APPLY WETLAND SOD AS SOON AS IT IS AVAILABLE FROM SUPPLIER

4. OVERLAP EDGES OF SOD SECTIONS 6" WITH PREVIOUS SECTION AND SECURELY STAKE IN PLACE WITH 12" WOODEN STAKES AT 18" O.C.

5. STAKE SOD 18" 0.C. ON ALL EDGES AND THROUGHOUT THE BODY OF SOD WITH WOODEN STAKES. LEAVE 2.3 OF THE STAKE SHOWING ABOVE THE MAT.
6. ANY PREVIOUS STAKES IN SOD AREA TO BE PO

TO SURFACE PRIOR TO SOD PLACEMENT AND STAKING.

£ SOD MAT PLANTING =

Know what's below.
Call before you dig.

PRUNE ALL DAMAGED OR DEAD WOOD
IMMEDIATELY PRIOR TO PLANTING

SET SHRUB 2" HIGHER THAN THE
HEIGHT AT WHICH THE PLANT GREW

SHREDDED CEDAR MULCH

DIG PLANT PIT TWICE AS WIDE AND
DEEP AS SHRUB CONTAINER

LOOSEN SIDES OF PLANT PIT AND
TBALL

FILL PLANT PIT WITH 4 SPECIFIED SOIL

MIXAND% PIT SOIL

COMPACTED BACKFILL MIX

SAUCERRIM

ANY BROKEN OR CRUMBLING ROOTBALL WILL BE REJECTED. REMOVING
THE WIRE WILL NOT BE AN EXCUSE FOR DAMAGED ROOTBALLS.

SHRUB/SMALL TREE PLANTING

SCALENTS.
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EXTEND COBBLE 2 MIN.
OUTSIDE OF CHANNEL

STAKE 1-3'0.C.

DRIVE OR PLANT WILLOW STAKES
THROUGH OPENINGS IN COBBLE

hobblbl

218" COBBLE

18" MIN. (TYP.)

NOTES:

1. INTEGRATE STAKE PLANTING TECHNIQUES DURING ROCK
PLACEMENT TO ENSURE CONTACT WITH NATIVE GROUND.

2. PLACE SOIL FILL AROUND CUTTINGS AND WATER IN'IF NEEDED.

3. ASSUME 3 STAKES PER LINEAR FOOT OF COBBLE TOE

WILLOW STAKE IN COBBLE TOE

D 2| D0 e sussraoe To
H REMAN
Cj [ BASE FLOW WATER g?y&%‘ﬁmmgmms
SURFACE ELEVATION

STALK CAN NO LONGER
REACH WATER TABLE

——— ———  DRIVEORPLANT WILLOW
STALKS THROUGH RIPRAP
OPENINGS IN RIPRAP (SIZES VARY)
BASE FLOW WATER
PLACE ENDS OF SURFACE ELEVATION
WILLOW STAKES 6" MIN. —_— —=
INTO THE SEASONALLY
SATURATED ZONE
END OF WILLOV/ STAKE TO BE
- Pl " PAS™
TRANSITION FROM s;‘}ﬁiﬁfio'}%NsEEAsoNAm

COBBLE TO RIPRAP.

1. INTEGRATE STAKE PLANTING TECHNIQUES DURING ROCK PLACEMENT TO
ENSURE CONTACT WITH NATIVE GROUND.

2. PLACE SOIL FILL AROUND CUTTINGS AND WATER IN' IF NEEDED.

3. ASSUME 6 STAKES PER 4 LINEAR FOOT OF RIPRAP

WILLOW STAKES IN EXISTING RIPRAP

A

CREEK BOTTOM:

SCALENTS.
B e
DEAD STOUT STAKE
EXISTING GRADE (ERODING
STREAMBANK CONDITION)
GEOTEXTILE FABRIC
COMPACTED SOIL LAYER
(' DEPTHTYP) >
ROOTED RIPARIAN SHRUB-
0O
R
£
32
=%
=
3 '
G
g
BANKEULL DRIVE OR PLANT WILLOW
= - _—— STALKS THROUGH
BASEFLOW_ . __ . _ . _ OPENINGS IN RIPRAP )
— TYPEL-VL
TREAVBED 2 BASE FLOW
- ; WATER TABLE = WATER SURFACE
v 4 L ELEVATION
& =
=L [
e =
Tl & END OF WILLOW STAKE TO BE
—— PLACED 6" PAST SEASONALLY
. % SATURATED ZONE
P
= NOTES:
1. INTEGRATE STAKE PLANTING TECHNIQUES DURING ROCK PLACEMENT TO 2
ENSURE CONTACT WITH NATIVE GROUND.
INTEGRATE STAKE PLANTING TECHNIQUES DURING ROCK PLACEMENT TO ENSURE CONTACT WITH NATIVE GROUND. 2 PLAGE SOLL FILL AROUND GUTTINGS AND WATER IN*F NEEDED. 4

N
1

2. PLACE SOIL FILL AROUND CUTTINGS AND WATER IN'IF NEEDED.

3. ASSUME 15 STAKES PER LINEAR FOOT OF VEGETATED REINFORCED SOIL SLOPES

VEGETATED REINFORCED SOIL SLOPES

3. ASSUME 3 STAKES PER 2 LINEAR FOOT OF RIPRAP

WILLOW STAKES IN RIPRAP

18" WILLOW FASCINE ROLL TIED AND SECURED-
INTO STREAM BANK. SEE PLAN FOR LOCATIONS.
BUTT FASCINE ROLLS END TO END WITH MINIMUM

STAKE WILLOW FASCINE WITH CLUSTERS OF-
THREE 3'- ' WILLOW STAKES PER HOLE EVERY 3-0"

NOTE:

FASCINES SHALLE BE CONTINUOUS IN TRENCH

Know what's below.
Call before you dig.

" (TYP)

DIA

&
£

BACK FILL WITH MOIST SOIL IN
PREPARED TRENCH TO FILL VOIDS

PREPARE LIVE FASCINE WITH{" - 1" DIA
WILLOW CUTTINGS WITH ALTERNATING.
BUTT ENDS AND TIE SECURELY WITH
BIODEGRADABLE TWINE

3'-4' WILLOW CLUSTERS
3 STAKES PER CLUSTER

- 12" DIA. WILLOW FASCINES:
BURY TO RETAIN GRADE

gzél‘g:ﬁ"gm’-

TIE 24° 0.C. (TYP)

OVERLAP THE TAPERED END
OF ADJACENT LIVE WILLOW
FASCINES SO THAT OVERALL
DIAMETER IS UNIFORM AND
TIE TOGETHER

STAKE WILLOW FASCINE WITH
CLUSTERS OF THREE 3'- 4 WILLOW
STAKES PER HOLE EVERY

BACKFILL AND COVER 75% OF WILLOW
FASCINE WITH 4° MIN. EXISTING
ONSITE SOIL

SEED MIX, SEE PLANS

85% COMPACTED SUBGRADE

ADD 3 CY OF SOIL
CONDITIONER PER 1,000 SF
AND TILL TO A DEPTH OF 8
INCHES

EXTEND BANK MATERIAL TO COVER

APPROX, 75% OF LOWER FASCINE

VOIS,

LEAVE LESS THAN 25% OF WILLOW FASCINES-
EXPOSED ABOVE SOIL SURFACE

EXTEND BANK MATERIAL TO COVER-

APPROX. 75% OF LOWER FASCINE

BOTTOM OF LOW FLOW CHANNEL

S:
MAKE CLEAN CUTS AND DO NOT DAMAGE STAKES OR SPLIT ENDS
DURING INSTALLATION USE A PILOT BAR IN FIRM SOLLS.

TAMP THE SOIL AROUND THE STAKE / OR BACK FILL WITH MUD SLURRY.
COLLECT WILLOWS FROM ONSITE TO CONSTRUCT WILLOW FASCINES,

LIVE WILLOW FASCINE

WILLOW FASCINE TIED EVERY
18 WITH ROPE / TWINE

WILLOW STAKES SEE DETAIL
ADD 3 CY OF SOIL CONDITIONER

PER 1,000 SF AND TILL TO A DEPTH
OF 8INCHES

85% COMPACTED SUBGRADE

‘BACKFILL AND COVER 75% OF WILLOW
FASCINE WITH 4" MIN. EXISTING
ONSITE SOIL

C ) D e P
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Bank Stabilization: Bioengineering Treatments -H—K
September 14, 2016 ess0GIates, ino
Bioengineering Treatment Channel STA Start STAEnd Total Length (If.) Initial P dP i
HEADER COURSE WILLOW STAKE i i
5 LONG AT APPROX. 45" Velocity (ft./s) Velocity (ft./s)
HEADER BOULDER. USE EXISTING
BOULDERS ONSITE
1 Willow Stakes in Riprap Main 168+96  176+79 839 5to 10 12+
WATER SURFACE AT BANKFULL
2 Willow Stakes in Cobble Toe Main 148+55  158+43 1028 5to 10 10+
FOOTER COURSE WILLOW 3 Willow Stakes in Riprap Overflow 2 (5year) 5+67 12439 657 5to 10 12+
STAKE 3-5'LONG AT APPROX. 45°
FOOTER BOULDER USE 4 Willow Stakes in Riprap Overflow 3 (1.5year) 2453 4+40 254 5to 10 12+
EXISTING BOULDERS ONSITE 5 Willow Stakes in Cobble Toe Main 131447  134+46 308 5to 10 10+
BACKFILL WITH AVAILABLE 6 Willow Stakes in Riprap Main 119+73  126+72 765 5to 10 12+
ONSITE RIVER COBBLE
7 Willow Stakes in Cobble Toe Main 116+47  119+73 308 141018 18+
EXISTING STREAM SUBSTRATE 8 Willow Stakes in Riprap Overflow 5 (5 year) 8+21 12471 500 5to 10 12+
9 Live Willow Fascine Main 111+68  114+85 355 5t08 8to 10+
go
zad 10 Live Willow Fascine Main 110430 111497 182 5to8 8to 10+
23
“8= S BACKFILL BEHIND BOULDER 11 Willow Stakes in Cobble Toe Main 108+45  110+50 225 5to 10 10+
b TOE AS NEEDED ON CUT
BENCH WITH EXISTING SOIL 12 Boulder Toe Main 101467  106+43 474 141018 18+
NoTes B ey P 13 Boulder Toe Main 100470 104+22 370 141018 18+
1 SEE REVEGETATION PLANS FOR LOCATIONS. INCLUDED IN THE COST OF THE N . . .
14 Willow Stakes in Riprap Main 98+47 102+14 450 5to 10 12+
BOULDER TOE WILLOW PLANTING 15 Willow Stakes in Cobble Toe Main 97+13 100+13 316 5to 10 10+
SHENTS 16.1 Willow Stakes in Riprap Main 95+31 96+53 119 5to 10 12+
16.2 Willow Stakes in Riprap Overflow 6 (1.5 year) 10+54 13+59 298 5to 10 12+
17 Willow Stakes in Cobble Toe Main 89+91 95+55 556 5to 10 10+
18 Willow Stakes in Cobble Toe Main 85+28 89+08 399 5to 10 10+
19 Willow Stakes in Riprap Main 77+89 83+02 522 5to 10 12+
EXTEND BURIED BOULDER SILL (1 TON) INTO TOE OF SLOPE-
MIN. OF 3 (TYP.) SINGLE STACKED 20 Willow Stakes Cobble Toe Main 76+39 77433 95 5to 10 10+
-SOIL RETENTION 21 Live Willow Fascine Main 72+86 77+50 469 5to8 8to 10+
00 oA SEED 23 Live Willow Fascine Overflow 10 (1.5 year) 0478 2407 126 5t08 8t0 10+
24 Boulder Toe Main 68+63 71+86 352 141018 18+
25 Boulder Toe Main 65+75 68+13 248 141018 18+
/ \ 26 Live Willow Fascine Main 65+00 67+05 206 5t08 8to 10+
EXISTING BANK- LA \ ; AUR 3 e 27.1 Willow Stakes in Cobble Toe Overflow 9(1.5year) 0+00 1+01 160 5to 10 10+
WILLOW PLANTINGS- \ i H
BEHIND B0ULOER TOE 27.2 Willow Stakes in Cobble Toe Overflow 11 (1.5year) 1+10 1+64 55 5to 10 10+
2N (P 28 Live Willow Fascine Main 51+48 56+84 583 5to8 8t0 10+
A
DOUBLE STACKED 29 Boulder Toe Main 44+75 49+88 503 14t0 18 18+
BOULDERS
30 Live Willow Fascine Main 45+88 47+39 154 5to8 8to 10+
MINIMIZE GAPS 31 Vegetated Reinforced Soil Slopes  Main 42+83 45+09 356 4t09 10+
BETWEEN BOULDERS 32 Willow Stakes in Cobble Toe Overflow 13 (5 year) 33429 8+77 829 5t0 10 10+
33 Willow Stakes in Riprap Overflow 13 (5year) 0+28 8+11 823 5to 10 12+
\D 34 Willow Stakes in Cobble Toe Main 31+06 36+00 514 5to 10 10+
&
S
Total Willow Stakes in Riprap 5227
Total Willow Stakes in Cobble Toe 4793
Total Boulder Toe 1947
\ Total Live Willow Fascine 2075
Total Vegetated Reinforced Soil Slopes 356
FOOTER COURSE WILLOWS SHALL BE 3-5' LONG STAKES, BURY 80% HEADER COURSE
'WILLOWS SHALL BE 5' LONG STAKES, BURY 80%.
'STAKES SHALL BE PLANTED AT APPROX. 45° FROM THE HORIZONTAL GROUND PLANE.
AALL WILLOW STAKES SHALL BE PLACED AT TIME OF BOULDER TOE CONSTRUCTION IN Notes:
E“FER‘:%Z%ZR"‘" COURSE AND BACKFILLED AS PART OF THE BOULDER TOE BACKFILL 1. All bioengineering treatments and assicated permissable vocities were sourced from references in the Manual of Bioengineering Treatments for Colorado Streams.
4 fgﬁjﬁgigm"o“ PLANS FOR LOCATIONS OF WILLOW PLANTINGS AND BOULDER TOE 2. Permissable velocity for Willow Stakes in Cobble Toe was approximated by using the information from Table 4 - Permissible Shear and Velocity for Slected Lining Materials
B OU LD ER TOE W‘ LLOW P LAN ﬂ N G LAYOU T P LAN (Fischenich, 2001) and Table 5- Permissible Shear Stress and Velocity Levels for Streambank Bioengineering Treatments found in the Living Streambanks: A Manual of
SCALENTS. Bioengineering Treatments for Colorado Streams (Living Streambanks, 2016)
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