


THE WAY IT WAS

= Pervious wartersheds
= Significant refention or water within soils / wetlands
= SINUOUS sitream channels

Naiive soll:and vegeiation within system




DEVELOPMENT AND IMPERVIOUS COVER
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Channel Evolution Model
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INFRASTRUCTURE AT RISK




STREAMS AT RISK




BANK EROSION

= Not all bank erosion is bad
= FErosion is a normal process

= Sfreams evolve their XS fo fit a
their flow regime




PARTS OF A BANK

Bank Design Components

Vegetation
Limit
Qmin

A quick primer on stream bank components. The critical area is typically the toe of the bank,
where the highest erosive forces impact the stability of the slopes.
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Combination
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Simple grade and shape

Kev Trench Coir Fabric Reinforced
y Bank Slope
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SINUOSItY.

Skiing 101: How to
dissipate energy evenly




URBAN STREAMS

Profile Water surface

high flow

low flow

Urban streams try and dissipate energy and balance their sediment through the same
processes that natural streams do. They either find a more sinuous path (plan view) or they
dissipate energy through the profile in riffles and pools. These are the mechanisms that we
should try and build into our urban streams to provide some of the functions our natural streams

used to provide.




Grade conirol
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CONSTRUCT BOX END.

@ EDGE OF EXCAVATION CUT

WHERE PRESENT, EMBED
FABRICS INSTALLED ON
ADJACENT SLOPE BEHIND
FABRIC ENCAPSULATED
UFTS

BOX END
SEE SEQUENCE DETAIL

1 FL. LINES EXCAVATION LIMIT-

EXISTING STREAMBANK
OR ADJACENT
TREATMENT

REMOVE SHADED
PORTION

PLAN VIEW

NOT. TO SCALE

NOTE: FABRIC WRAPPED
LIFT INNER FABRIC
SHOULD BE INSTALLED
WITHIN BOTH VERTICAL
FACES OF THE BOX END
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UPSTREAM FABRIC
OVERLAPS. DOWNSTREAM
FABRIC BY 3-4 ft.’

SEE ISOMETRIC)
STAKES ON 3' CENTERS, TYP - 3 MIN. OVERLAP
1 FT MIN———} [ = |
p a UPSTREAM FABRIC LAYER | o ‘ DOWNSTREAM FABRIC LAYER
g1l | —— LAPS OVER TOP 5 1 LAPS UNDER
MAXIMUM. ANGLE ALL FABRIC FORMS WILL BE : *
15 DEGREES LABPED IN AN UPSTREAM TO DIRECTION OF FLOW——m \
DOWNSTREAM DIRECTION. . STAKE THROUGH ~a-——STAKE THROUGH
5T BOTTOM FABRIC LAYER——»-} BOTH FABRIC LAYERS
STAKES THROUGI
5 * BOTH FABRIC LAYERS ‘B, C N B—B
& NOT TO SCALE
UPSTREAM 3 MIN.
FABRIC STAKES THROUGH DOWNSTREAM FABRIC \rm——;\
' BOTTOM FABRIC
ML LAYER
f ST KEY
[ o TRENCH DOWNSTREAM FABRIC LAYER
/ LAPS UNDERNEATH
CONSTRUCTION FORM/ —_— = /
DIRECTION OF FLOW===""#=" / DIRECTION OF FLOW—————%= AP GVER ToR G LATER \ —\
FABRIC FOLD CONSTRUCTION FORM \ — 7
DREGTON OF FLoW FABRIC JOINING DETAIL DRECTON oF FLOW ———=
PLAN FOLDING 0 o JOINING
CONTINUOQUS C FABRIC DS 0 BRIC JOINING DETAIL
NOT TO SCALE

NOT TO SCALE

SECTION A-—A’
REPLACE AND COMPACT
SOIL TO MATCH OR EXCEED

NOT 10 SCALE
WOODEN STAKE (TYP)
DRIVE INTO SOIL USING RUBBER

FILL KEY TRENCH
WITH TOPSOIL AND 3 FT O.C.
COMPACT. SEE DETAIL 3 MALLET. CUT BENEATH MUSHROOMED
WOVEN COIR FABRIC OR "SPLIT END. INSITU SOIL DENSITY
FLUSH CUT
WOVEN (OUTER) COIR FABRIC
OVER EXCAVATE AND INSTALL N
NONWOVEN (INNER) TOE WITH FORMS USED FOR <\§
FES-LIFT CONSTRUCTION
MIN. 1 FT DEEP COIR FABRIC ///\\/\/
EDGE OF FABRIC 4~INCHES /// g
— MIN. FROM WOODEN STAKE
2.5 — o aom 7
4.0 FT 97-12 \Y
NATIVE SEED MIX N,
SLANTED' CUT
STREAMBED g NATIVE SOIL
STAKE FABRIC TO BOTTOM | O 7 \/
OF KEY TRENCH, FILL OR NATIVE SOIL
1 STAKE PER 3 LF. c 57
F.C- FABRIC EMBEDMENT
WOODEN STAKE

SURFACE FABRIC TREATMENT

NOT TO SCALE

NOT TO SCALE

2x4 STUD CUT RIP SAW FINISHED STAKES
TO 24" LONG DIAGONALLY
OODEN_S FABRICATING DETAILS KEY TRENCH DETAIL BIODEGRADABLE_FABRICS AND STAKES
NOT TO SCALE TRENC 10 N(§90I ECASR STREAMBED NOT TO SCALE

GENERAL NOTES ON SECURING COIR FABRIC

3. FORMS MAY BE ANGLED TO CREATE BENDS IN THE UIFTS AS NEEDED. FABRIC SHALL BE FOLDED AT EACH BEND AS SHOWN IN DETAIL 1.
EXCEED A 15 DEGREE ANGLE. FOLDS SHALL BE MADE IN AN UPSTREAM TO DOWNSTREAM DIRECTION. STAKE THE FOLDS AS SHOWN IN SECTION A—A'.

NO BEND SHALL

1. SECURE THE OUTER FABRIC (WOVEN), WITH A WOODEN STAKE THROUGH THE FABRIC ON 3 FOOT CENTERS (SEE DETAIL VIEWS 1&2).
NOTE: THE HOLES FOR STAKES SHALL NOT BE PRECUT. ALLOW THE STAKE TO BREAK THE MINIMUM NUMBER OF STRANDS AS IT IS
BEING DRIVEN. DRIVE STAKES SO THAT 2" TO 3" OF THE TOP OF STAKE IS LEFT EXPOSED,

2. FABRICATE THE WOODEN STAKES BY CUTTING 2x4 STUDS INTO 2 FOOT LENGTHS AND THEN RIPPING THE LENGTHS DIAGONALLY: TO

CREATE A TAPERED END. SEE STAKE FABRICATION DETAIL ON THIS SHEET. OVERLAPS SHALL BE A MINIMUM OF 3 FEET.

UFT TO LIFT BY A MINIMUM OF 15 FT.

4. OUTER FABRIC ENDS SHALL BE JOINED BY LAPPING THE UPSTREAM PIECE OF FABRIC OVER THE DOWNSTREAM PIECE AS SHOWN IN DETAIL 2.
INNER FABRIC ENDS SHALL BE BUTTED TOGETHER, NOT OVERLAPPED. OVERLAPS SHALL BE STAGGERED FROM
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SEEDING BANK BANK SEEDING PAYLINE
P PAYLINE WIDTH PROTECTION—BIOSTABILIZATION PROTECTION—BIOSTABILIZATION  WIDTH 5'—0"
a BLUEGRASS | 50 1 PAYLINE WIDTH 1 GRADE CONTROL PAYLINE WIDTH ) BLUEGRASS SEEDING/
o5, SEED,/SHORT— TERM | BLUEGRASS SEEDING,/ | NATIVE SEEDING/EXTENDED— PAYUNE WIDTH NATIVE SEEDING/EXTENDED— |~ SHORT—TERM RECP |
SulT ROvLED, EROSION ! "SHORT-TERM RECP |TERM RECP/NATIVE PLANTINGS TERM RECP NATIVE PLANTINGS I
(=] b CONTROL PRODUCT MATCH 47 MINUS CHANNEL
< (ST-RECP) /-::‘ng%':lc CRADE /TOP/BANK EXISTING GRADE [— BEDDING: MATERIAL MATCH EXISTING GRADE
P
-
[ ET-Recp ReF (301) C A~ ET-RECP REF .
, GRADE CONTROL STRUCTURE ROCK TOE PV /
Zz 2 MIN. DIA. ROCK 2' MIN. DIA. ROCK
SEE BOULDERS (TYP.) ! g(F)UIs.TDER?OSJ:Os)TREAM — L S:S VAREES
ENE(n & NATIVE SEED/EXTENDED— M ? 6"—12"
oZulz NATIVE SEED /EXTENDED—TERM TERM ROLLED EROSION REF @ ~ ——ROCK TOE (TYP.) 2 MIN
] K ROLLED EROSION CONTROL CONTROL PRODUCT (ET-RECP) DIA. ROCK. BOULDER
b PRODUCT (ET—RECP) NATIVE NATIVE PLANTINGS y
z8o PLANTINGS w \i REF
5 W- I COMPACTED BACKFILL MINIMUM EXCAVATION LIMIT:
[ _ ﬁDDG _D DD SECTION UPSTREAM OF ST
gz R NOT T0 SCALE
£ & 12" COIR LOG TOE
ZE|n (TYP. DOWNSTREAM FLOW "
&=[a 4" MINUS
Sule OF STA, 10+80) —_—— ﬁ% = CHANNEL BEDDING ——— — = -—
a35 REF MATERIAL (TYP.)
S«
g SEEDING BANK BANK PROTECTION— SEEDING
PAYLINE WIDTH ~ PROTECTION—BIOSTABILIZATION BIOSTABILIZATION ~ PAYLINE WIDTH
- — — — ~ | 5'=0" | PAYLINE WIDTH GRADE_CONTROL STRUCTURE ,_PAYLINE WIDTH _ 5'-0" ,
BLUEGRASS SEEDING/ NATIVE SEEDING/ NATIVE BLUEGRASS SEEDING/
SHORT—TERM RECP EXTENDED—TERM EEDING/EXTENDED~| SHORT-TERM RECP
—_——— RECP/NATIVE PLANTINGS TERM RECP/ e
! MATCH < —_ NATIVE PLANTINGS | —
g3z EXISTING ‘GRADE: > ~— - 4-0"
EEG -&_ MATCH EXISTING GRADE
Bssl e g - N \ I -
gaL(s CONTROL PRODUCT (ET-RECP) ROLLED ERodoN CoNTROL " Er-rece R (50) N \ — G C STRUCTURE :
] :
x0X NATIVE PLANTINGS PRODUCT (ET—RECP) NATIVE $:S VARIES olz \ . ET-RECP REF
ok | PLANTINGS w)Z N | ~f AN 1. GRADE CONTROL STRUCTURES CONSTRUCTED OF ROCK
S jy 3 v S VARES BOULDERS ARE TO BE TRENCHED INTO THE BED AND
N N BANK OF THE CHANNEL TO THE LINES AND® GRADES
HEAGER ROCK INDICATED ON THE. PROJECT PLANS AND AS SPECIFIED IN
1 A THE PROJECT TECHNICAL SPECIFICATIONS.
bl —~+4—FOOTER ROCK
z MATCH -/ / NE: — 2' MIN. DIA, ROCK 2. CONSTRUCTION OF EACH GRADE CONTROL STRUCTURE
: BOULDERS (TYP; SHALL BEGIN AT ITS CENTER AND PROCEED DOWNSTREAM
29 BLUEGRASS EXISTING GRADE TOP/BANK (ne.) INTO THE ‘BANKS, UNLESS DEPICTED OTHERWISE ON THE
53 SEED /SHORT~TERM 7—\ ——FILL VOIDS W/ MSD 5-ROCK PROJECT PLANS.
byl ROLLED EROSION : _/ BLANKET MATERIAL
°S CONTROL PRODUCT | T 3. PLACE THE BASE OF OUTERMOST FOOTER ROCK BOULDERS
< (ST-RECP) ———— SUCH THAT THE TOPS ARE APPROXIMATELY AT THE
a COMPACTED BACKFILL: PROPOSED STREAMBED ELEVATION. THE ENDS OF GRADE

CONTROL STRUCTURES SHALL BE FIRMLY ANCHORED BY 1
TO 2 BOULDERS IN THE BANKS.

4. MINIMIZE GAPS BETWEEN FOOTER ROCK BOULDERS.

NOT TO SCALE BACKFILL THE REMAINDER OF THE TRENCH WITH CHANNEL
BEDDING MATERIAL.

5. PLACE HEADER ROCK BOULDERS ON TOP OF FOOTER ROCK
BOULDERS AND CHANNEL BEDDING MATERIAL, SUCH THAT
EACH ROCK BOULDER TOUCHES ADJACENT ROCK
BOULDERS AND RESTS UPON TWO HALVES OF EACH
FOOTER .ROCK BOULDER BELOW IT, AND SO THAT THE
HEADER ROCK BOULDER IS OFFSET IN THE UPSTREAM
DIRECTION.

VARIES

6. HEADER ROCK BOULDERS FORMING THE CREST SHALL
EXTEND APPROXIMATELY 2—FEET ABOVE THE PROPOSED

STREAMBED ELEVATION WITH GAPS BETWEEN INDIVIDUAL
GRADE CONTROL BOULDERS.

STRUCTURE (TYP.)

7. BACKFILL ANY VOIDS AROUND THE STRUCTURE WITH

2" MIN. DIA. ROCK
BOULDERS (HEADER ROCK) gli;l:’/l\"l}lgE(l)_FBvEIR%l‘éG MATERIAL TO FILL GAPS AND REDUCE

(TvP.)

4" MINUS

BEDDING ‘MATERIAL l 8. ROCK BOULDERS SHALL BE PLACED TIGHTLY AGAINST

EACH BANK AT THE UPSTREAM AND DOWNSTREAM LIMITS

OF ALL GRADE. CONTROL STRUCTURES. THE ROCK

f BOULDERS SHALL BE KEYED INTO THE STREAM BANKS
AND STREAMBED TO THE DEPTH SHOWN ON THE PROJECT

—" PLANS. THE ROCK BOULDERS SHALL BE KEYED INTO

‘g \ / SOIL THAT DOES NOT CONTAIN A CONTINUQUS LAYER OF

=
©| £

FLOW

NON--COHESIVE MATERIALS.
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2' MIN. DIA. ROCK FOR WHAT APPEARS ON THIS PAGE, AND DISCLAIMS {(PURSUANT TO SECTION 327.411 RSMO) ANY' RESPONSIBILITY|
iy FOR ALL OTHER PLANS, SPECIFICATIONS, ESTIMATES, REPORTS, OR OTHER DOCUMENTS OR INSTRUMENTS NOT
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DIRECTION OF STREAM FLOW

-
REF ({09 &
FOR TOE OF
- SLOPE DETAILS
D

[l

NK E

NOT TO SCALE

ROLLED EROSION CONTROL P CT NOTES:

1. PREPARE SOIL BEFORE INSTALLING ROLLED EROSION CONTROL PRODUCT INCLUDING ANY
NECESSARY APPLICATION OF LIME, FERTILIZER, AND SEED.

2. ROLLED EROSION CONTROL PRODUCT AREAS SHALL BE SEEDED PRIOR TO INSTALLATION OF RECP AND PLANTED WITH LIVE STAKING
AFTER INSTALLATION OF RECP.

3. BEGIN AT THE TOP OF THE SLOPE 8Y ANCHORING THE RECP's IN A 12" DEEP X 12" WIDE TRENCH.
BACKFILL AND COMPACT THE TRENCH AFTER STAPLING. APPLY SEED TO COMPACTED SOH—FOLD
REMAINING 24" PORTION OF RECP's OVER COMPACTED SOIL. SECURE WITH A ROW OF STAPLES/STAKES
SPACED APPROXIMATELY 12" PART ACROSS THE WIDTH OF THE RECP's.

4. ROLL THE RECP ACROSS THE SLOPE. UNROLL RECP WITH APPROPRIATE SIDE AGAINST THE SOIL SURFACE.
ALL RECP MUST BE SECURELY FASTENED TO SOIL SURFACE BY PLACING STAPLES/STAKES IN APPROPRIATE
LOCATIONS AS SHOWN IN THE STAPLE PATTERN GUIDE. WHEN ‘USING THE DOT SYSTEM, STAPLES SHOULD BE
PLACED THROUGH EACH OF THE COLORED DOTS ‘CORRESPONDING TO THE APPROPRIATE STAPLE PATTERN.

5. THE EDGES OF THE PARALLEL RECP's MUST BE STAPLED WITH MINIMUM 12" OVERLAP. SHINGLE IN DIRECTION OF STREAM
FLOW.

6. CONSECUTIVE RECP SPLICED DOWN THE SLOPE MUST BE PLACED END OVER END (SHINGLE STYLE) WITH A MINIMUM 12"
OVERLAP.. STAPLE THROUGH OVERLAPPED AREA, APPROXIMATELY 12" ON CENTER ACROSS ENTIRE RECP WIDTH.

NOTE:

*N LOOSE SOIL. CONDITIONS, THE USE OF STAPLE OR STAKE LENGTHS GREATER THAN 12" MAY BE NECESSARY TG
PROPERLY SECURE THE RECP.

E DED—TERM ROLLED EROSION CONTROL PRODUCT (ET—RECP

12"

STAPLE (TYP)
CI

NOT TO SCALE

24"

12"

NOT TO SCALE

BANK PROTECTION—BIOSTABILIZATION
(NATIVE SEED /EXTENDED—TERM
ROLLED EROSION' CONTROL PRODUCT
(ET-RECP) NATIVE PLANTINGS)

2' MIN. DIA.

ROCK BOULDER
4" MINUS CHANNEL

BEDDING MATERIAL \
jLEXISTING
CLAYEY
/ SILT SOIL
‘ g Y

\x COMPACTED IMPORTED

BACKFILL (DEPTH VARIES)

1'=0"

V

-&—EXIS'HNG

SHALEY CLAY

SUBGRADEW

TYPICAL TOE SLOPE AlL
OF S

A

NOT TO SCALE

STALLATION DETAILS

12"

NOT TO SCALE

2.00'
®
]

5 STAPLES PER SQ. YD.

N GUIDE

NOT TO SCALE
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