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TOP OF TERRACE*\ TOP OF TERRACE
\ < VARIES Whkf VARIES—= ] VARES Whkf VARES
/\\ \ < /X\/X\, /\\/\\/\ /\\

/DO//\/T N
D*Mox 5'4%? S D-Max "b—D*MOX \‘V
S D-Max i A Org _ -
7 a A
Y
— Wib |- +l W ib L
TYPICAL RIFFLE CROSS SECTION TYPICAL POOL CROSS SECTION
NTS NTS
UNITS IN FT.
NOTES:
REACH 3G REACH 3F AND 3E 1. DURING CONSTRUCTION CORNERS OF DESIGN CHANNEL WILL BE ROUNDED AND A
THALWEG WILL BE SHAPED PER DIRECTION OF ENGINEER.
2. POOL SHOWN ABOVE IS RIGHT BANK POOL ONLY.
RIFFLE POOL RIFFLE POOL
13.0 13.0 13.5 13.5 WIDTH OF BANKFULL (Wbkf)
0.7 1.6 - 1.8 0.9 1.8 - 2.1 AVERAGE DEPTH (D)
1.3 --- 1.5 --- MAXIMUM DEPTH (D-Max)
15.7 --- 15.4 --- WIDTH TO DEPTH RATIO (Wbkf / D)
7.7 --- 1.8 --- BANKFULL XSEC AREA
3.5 --- 4.0 --- WIDTH OF INNER BERM (Wib)
0.66 --- 0.66 - DEPTH OF INNER BERM (D-Max ib)
1.8 SF --- 2.0 -—- CROSS SECTION AREA OF INNER BERM
--- 0.5 - 1.5 Wbkf --- 0.5 - 1.5 Wbkf |POOL LENGTH(Wp)
--- 1 -5 Wbkf - 1 -5 Wbkf POOL TO POOL SPACING - CASCADE POOL SYSTEM
- 0.5 - 1.5 Wbkf o 0.5 - 1.5 Wbkf | POOL TO POOL SPACING - STEP POOL SYSTEM
1 -7 Wbkf 1 -7 Wbkf RIFFLE CASCADE LENGTH
0.1-0.75 Wbkf 0.1-0.75 Wbkf STEP LENGTH
0.5 - 2 AVG. DEPTH 0.5 - 2 AVG. DEPTH STEP HEIGHT
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TRANSPLANTS
(SEE REVEGETATION
PLAN)

NN |

BENANURE
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NN NON
NOTES: RS NN
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~
1. TRENCHING METHOD: > NN
IF THE ROOT WAD CANNOT BE DRIVEN INTO THE BANK OR THE BANK > " 2
NEEDS TO BE RECONSTRUCTED, THE TRENCHING METHOD SHOULD
BE USED. THIS METHOD REQUIRES THAT A TRENCH BE EXCAVATED
FOR THE LOG PORTION OF THE ROOT WAD.IN THIS CASE, A FOOTER
LOG SHOULD BE INSTALLED UNDERNEATH THE ROOT WAD IN A TRENCH
EXCAVATED PARALLEL TO THE BANK AND WELL BELOW THE STREAMBED.
ONE-THIRD OF THE ROOT WAD SHOULD REMAIN BELOW NORMAL BASE
FLOW CONDITIDNS.

2. DRIVE POINT METHOD:

SHARPEN THE END OF THE LOG WITH A CHAINSAW BEFORE "DRIVING"

IT INTO THE BANK. ORIENT RDOT WADS UPSTREAM SO THAT THE STREAM
FLOW MEETS THE ROOT WAD AT A 90-DEGREE ANGLE, DEFLECTING THE
WATER AWAY FROM THE BANK. A TRANSPLANT SHOULD BE PLACED ON
THE DOWNSTREAM SIDE OF THE ROOT WAD IF A BACK EDDY IS FORMED

EXTEND BRUSH
MATERIAL TO 1/4
BANKFULL WIDTH

FLOODPLAIN

TRANSPLANTS: USE COIR FIBER MATTING
IF TRANSPLANTS ARE NOT USED

BERM NOT TO EXTEND BEYOND LIMITS
DF RODTWAD, 6" MAX HEIGHT

THICK BRUSH LAYER, USE EXCESS WDOD
FROM LIMB TOPS GENERATED FROM
CLEARING WITH DIAMETER 1"-6" OR
ROOT WAD AS ALTERNATIVE

BANKFULL CHANNEL—\

1/2 BANKFULL STAGE

STREAMBED

FOUNDATION LDG DIAMETER >
12', LENGTH = 20'- 25'

N

ROOT WAD DIAMETER > 10',
LENGTH = 20'- 25'

CROSS SECTION A - A
NTS

ROOT WAD BANK PROTECTION

NTS

BY THE ROOT WAD. CALL UTILITY NOTIFICATION CENTER OF COLORADO

@ CALL 2-BUSINESS DAYS IN
J
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OR EXCAVATE FOR THE MARKING
OF UNDERGROUND MEMBER
UTILITES

90% SET

REVISIONS:

NO.

DATE

REVISION DESCRIPTION:

BOULDER COUNTY TRANSPORTATION DEPARTMENT

Boulder

County

INTERNATIONAL LB EMR KPD 04/15/16

- ENGINEERING DIVISION
|DESIGNED= CAD: CHECREDT [ DATE:

GOLD RUN ROAD
HABITAT RESTORATION DTLS
(SHEET 2 OF 11)

PROJECT NO: 4043.SEPT12C38 |SHEET No: 157




d_Office\Boulder _County _Emergency_Transportation\T02\08_Sheet_Files\02_Hydraulics\DGN\SRD-04.dgn

ts\Projects\Lak

edgar.robles 4:48:04 PM pw:\\DCPWAPP1.bkr.mbakercorp.com:pwprod\D

LOW FLOW

STREAM BED

POOL TO POOL SPACING VARIES

SEE PLAN AND PROFILE VIEW
FOR APPROXIMATE STATION
LOCATION AND ELEVATION

)

l,

i{i!l%(
|

TYPICAL RIFFLE CASCADE PROFILE

NTS

POOL

CALL UTILITY NOTIFICATION CENTER OF COLORADO | .. | NO. | DATE REVISION DESCRIPTION:

(TR}

REVISIONS:

CALL 2-BUSINESS DAYS IN
900/ SET ADVANCE BEFORE YOU DIG, GRADE,
0 e OR EXCAVATE FOR THE MARKING
OF UNDERGROUND MEMBER
UTILITES

Boulder
County

Michael Baker

INTERNATIONAL

BOULDER COUNTY TRANSPORTATION DEPARTMENT

ENGINEERING DIVISION

DESIGNED:
LB

CAD:
EMR

CHECKED:
KPD

DATE:
04/15/16

GOLD RUN ROAD
HABITAT RESTORATION DTLS
(SHEET 4 OF 11)

PROJECT NO: 4011.SEPT12C38 | SHEET No: 158




edgar.robles 4:48:58 PM pw:\\DCPWAPP1.bkr.mbakercorp.com:pwprod\Documents\Projects\Lakewood_Office\Boulder _County_Emergency_Transportation\T02\08_Sheet _Files\02_Hydraulics\DGN\SRD-05.dgn

PLACE EXCAVATED
MATERIAL INSIDE
OF CHANNEL BEND

PROTECT BANKS USING

ROOT WADS, TRANSPLANTS,

OR TOE WOOD WITH SOIL
WRAPPED LIFTS. (SEE DETAIL)

/!

@ﬁiﬁ EXCAVATED POOL AND APPLY
‘ @ EXCAVATED MATERIAL TO POINT BAR

o=
S

KL

-

2

Y A\ s
A &//A\\.:f/\xv i,
7 ANS 25
N
:"‘\3:}’

PROTECT BANKS USING

ROOT WADS, TRANSPLANTS,

OR TOE w0OD WITH SOIL
WRAPPED LIFTS. (SEE DETAIL)

BOULDER
STEP CREST

BANKFULL FLOW

LOW FLOW

BAKFILL WITH
NATIVE MATERIAL

GEDTEXTILE FABRIC

MIN 4'KEY BOULDER STEP

ROCK STEP POOL

NTS

BANKFULL CHANNEL
BOULDER STEP CREST

Tl

a

)

;
30" HEADER BOULDER

30" FOOTER BOULDER

SECTION A - A
NTS

TI

<R,
0-0-0:0-
A IA ALY

BOULDER STEP

BACKFILL WITH
NATIVE MATERIAL

GEOTEXTILE FABRIC

EXCAVATED POOLS

PROFILE
NTS
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LOG CREST
INVERT ELEVATION OF
DIAMETER > 12" . CREST <l BANKFULL T

LOW FLOW

EXCAVATED POOL AND APPLY CHANNEL

EXCAVATED MATERIAL TO POINT BAR

FODTER LOG

3-77% SLOPE:

i 30" BOULDER
N LOG RISES UPWARD TO
INSIDE OF CHANNEL BEND
A»V/“‘¢
\< MINIMUM 5"
BURIED IN BANK
’ SECTION A - A
PROTECT BENKS USING W PROTECT BANKS USING NTS
ROOT_WADS, TRANSPLANTS, ROOT WADS, TRANSPLANTS
OR TOE WOOD WITH SOIL : J
WRAPPED LIFTS (SEE DETAIL) N OR TOE WOOD WITH SOIL
N WRAPPED LIFTS. (SEE DETAIL)
N
POOL
A

PLACE EXCAVATED
MATERIAL INSIDE
OF CHANNEL BEND

BANKFULL FLDW

LOW FLOW

BAKFILL WITH
NATIVE MATERIAL

GEDTEXTILE FABRIC

BACKFILL WITH

LOG STEP EXCAVATED POOLS NATIVE MATERIAL

GEQTEXTILE FABRIC

PROFILE
NTS
ROCK AND LOG STEP POOL
NTS
30° -45°
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GRADE POINT

NO GAPS BETWEEN BOULDERS

1/3  BANKFULL
WIDTH

FLOW A
v

STONE BACKFILL

BURIED SILL BOULDERS

5'MIN

HEADER BOULDER
FODTER BOULDERS

TOE OF BANK

BANKFULL CHANNEL

PLAN VIEW
NTS

HEADER BOULDER

FODTER BOULDER

SECTION A-A'

—_————
—_————
—_————
p——
p—
——

STONE BACKFILL

GEOTEXTILE FABRIC

10' MIN

BANKFULL
NTS

PC

— ————

STREAM BED ELEVATION

STONE BACKFILL

\ GEOTEXTILE FABRIC

(REQUIRED BY ENGINEER)

PROFILE VIEW B - B'

BANKFULL FLUW—‘\

LOW FLOW
STONE BAKFILL\

GEOTEXTILE FABRIC—

NTS

CROSS VANE INVERT/
GRADE CONTORL POINT

HEADER BOULDER

— FOOTER BOULDER
~

~———
—_——————

RIFFLE

RUN POOL GLIDE RIFFLE

PROFILE VIEW C - C!

ROCK CROSS VANE

NTS

NTS

90% SET
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= 6"
KPD

CHECKED:

ANGULAR ROCK BEDDING

WITH D50

ENGINEERING DIVISION

EMR

NTS
LB

DESIGNED:

NIN 21

1:1 MAX SLOPE
BOULDER SIZE > 30"

Michael Baker
INTERNATIONAL
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STACKED BOULDER WALL - CROSS SECTION VIEW
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STACKED BOULDER WALL - PROFILE VIEW
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7 x
BOULDER SIZE = 30" 120° -130°
BANKFULL CHANNEL
LOW FLOW CHANNEL
STREAMBED BOULDER BANK
w S RN SR S — A
e . P
___________ e SR
TR A

EMBED TO MIN 1/2

BOULDER DIAMETER Saa i 12" MINIMUM: ANGULAR ROCK
A A BEDDING WITH D50 = 6"
PLACE BOULDERS WITH EDGES
TOUCHING, CHINK GAPS WITH
NATIVE MATERIAL (TYP)

NTS

BANKFULL CHANNEL

NATIVE BACKFILL

FOOTER BOULDER

Ferle oo ok ok ek W L el m

e e e et )

L3828 8 e Ua T o

CROSS SECTION
NTS

NOTES:

1. TRENCHING METHQOD:

IF THE CLASS 2 CANNOT BE DRIVEN INTO THE BANK OR THE BANK
NEEDS TO BE RECONSTRUCTED, THE TRENCHING METHOD SHOULD
BE USED. THIS METHOD REQUIRES THAT A TRENCH BE EXCAVATED
FOR THE CLASS 2. 0ONE-THIRD OF THE CLASS 2 SHOULD REMAIN
BELOW NORMAL BASE FLOW CONDITIONS.

2. DRIVEN METHOD:
CLASS 2 SHOULD BE LAIN IN THE STREAMBED AND THEN DRIVEN
INTO THE BANK WITH A HORIZONTAL AND DOWNWARD FORCE.

REVEGETATE PER
REVEGETATION PLAN

PLACE BOULDERS WITH EDGES
TOUCHING, CHINK GAPS WITH
NATIVE MATERIAL (TYP)

120°-130°

4 FT MINIMUM
WING LENGTH

PLAN VIEW
NTS

BOULDER BANK PROTECTION W/ PLANTINGS INCORPORATED

NTS

CALL UTILITY NOTIFICATION CENTER OF COLORADO

@ CALL 2-BUSINESS DAYS IN
J

ADVANCE BEFORE YOU DIG, GRADE,
OR EXCAVATE FOR THE MARKING
OF UNDERGROUND MEMBER
UTILITES

90% SET
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HEADER BOULDERS

@ BANKFULL CHANNEL
&
a0 LOW FLOW
a CHANNEL
Do @B CONVERGING
9 ROCK CLUSTER
Q%

(e}

— ><— ——FOOTER BOULDERS

F—EMBED TO 25% MINIMUM
BOULDER HEIGHT

o . 30" HEADER BOULDERS
B — - 30" FOOTER BOULDERS
— |— GAPS

T - = STREAMBED

O — —

= N PROFILE A - A
=

o

- NTS

SURFACE ROCKS EMBEDDED
[TBELOW !/, BANKFULL STAGE

MICJJRD SCOUR POOL

' ) 1Y)
A v
WING SLOPES UPWARD TO % ;)
BANK AT 7-10 % (TYP) aJ o
A ¢4

O
@Q BANKFULL ' ===l
POOL GLIDE HEAD OF RIFFLE T T T T T T e e e Sy T ' )
RIFFLE g - == —
LOW FLOW 7 s
\NATIVE CHANNEL
MATERIAL
POCL GLIDE RIFFLE
PLAN VIEW PROFILE B - B'
NTS NTS
CONVERGING BOULDER CLUSTER
NTS
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D

POOL RIGHT BEND

@ TR

POOL LEFT BEND BOULDER BANK PROTECTION STACKED BOULDER WALL

TOE w0OOD CONVERGING BOULDER CLUSTER ROOT WAD BANK PROTECTION
BANK PROTECTION

ROCK CROSS VANE ROCK STEP/POOL LOG AND ROCK STEP/POOL

HABITAT RESTORATION LEGEND

90% SET
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