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TRENCHING REQ'D.

BLANKETS/MATS

INSTALLED HORIZONTALLY

ACROSS SIDE SLOPES

12"

6" MIN. OVERLAP

36"

1. SLOPE SURFACE SHALL BE FREE OF ROCKS, CLODS,

STICKS AND GRASS. MATS/BLANKETS SHALL HAVE GOOD

SOIL CONTACT.

2. LAY BLANKETS LOOSELY AND STAKE OR STAPLE TO

MAINTAIN DIRECT CONTACT WITH THE SOIL. DO NOT

STRETCH.

GRAPHIC SCALE VERIFICATION

This bar measures 1" on 22"x34"

or 1/2" on 11"x17" original.

Adjust scale accordingly.

NOT TO SCALE

TYPICAL EROSION CONTROL BLANKET INSTALLATION

1

NOT TO SCALE

TYPICAL SINGLE ARM LOG VANE

2

NOTES:

1.  FINAL LOCATIONS TO BE PLACED

AT DIRECTION OF RESTORATION

ECOLOGIST.

2. DETAILS 2 AND 3 TO BE USED AT

STRUCTURES V-1 THRU V-5

25°

4

'

K

E

Y

SCOUR

W

d

SEDIMENT

DEPOSITION

d 2W

1. MAXIMUM STRUCTURE LENGTH EXTENDS

APPROXIMATELY 1/3 BANKFULL CHANNEL WIDTH

2. STRUCTURE CENTERLINE WILL BE

APPROXIMATELY 25 DEGREES FROM BANK

TANGENT.

3. DETAILS 2 AND 3 TO BE USED AT STRUCTURES

V-1 THRU V-5

SCOUR

TOE OF BANK

BOULDERS, ROCK AND SOIL

BACKFILL

T
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BANK

SECTION E-E

PLAN VIEW
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KEY

CREST OF STRUCTURE WILL BE SET AT BANKFULL

ELEVATION WHERE THE STRUCTURE MEETS THE BANK

FLOW LINES
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RELATIVELY LARGE, FLAT FOOTER ROCKS

SHOULD BE PLACED AS DEEP AS THE DEEPEST

ANTICIPATED SCOUR ALONG THE THALWEG, OR

TWO ROCK DIAMETERS BELOW THE ROCKS,

WHICHEVER IS GREATER. INORDINATE SCOUR

CAN BE MITIGATED BY PLACING A STONE OR

GEOTEXTILE UNDER LAYMENT, OR BY USING

SELF-LAUNCHING (GRADED) STONE.
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BANKFULL

BED KEY

BANK KEY SHALL BE

INSTALLED TO AN ELEVATION

EQUIVALENT TO 75% OF BANK

HEIGHT (H1)

FOOTER ROCK SHALL BE SET

TO MAXIMUM SCOUR DEPTH

ELEVATION

NOT TO SCALE

TYPICAL SINGLE ARM STONE VANE

3

BANK END OF LOG KEYED AT

BANKFULL/OHWM ELEVATION

LOG SLOPE BETWEEN 3-7%

BANKFULL/OHWM ELEVATION

CHANNEL END OF LOG KEYED

AT STREAMBED ELEVATION

SCOUR

POOL

GEOTEXTILE FABRIC KEYED

INTO BED TO PREVENT

UNDERMINING (IF NEEDED),

LAID OVER WOODY DEBRIS

ON INSIDE OF LOG

COVER FABRIC WITH NATIVE

STREAMBED MATERIAL

GRADE BANK TO A MINIMUM 3:1 SLOPE

EXCAVATE TRENCH AND PLACE LOG.

BACKFILL WITH NATIVE SOIL.

FLOW LINES

SEED WITH MIX OF NATIVE SPECIES AND

APPLY EROSION CONTROL BLANKETS

NOTES:

F

L

O

W

1/4 TO 1/3 BANKFULL WIDTH

1/4 TO 1/3 STREAM WIDTH

20° TO 30°

CUT-OFF SILL

BUTRESS ROCK

3' MINIMUM

PLAN VIEW

CROSS SECTION

12-36" STONE

12-36" STONE

NORTH AMERICAN

GREEN C125-BN OR

EQUIVALENT

12-36" STONE

12-36" STONE
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GRAPHIC SCALE VERIFICATION

This bar measures 1" on 22"x34"

or 1/2" on 11"x17" original.

Adjust scale accordingly.

CROSS-SECTION VIEW

KEY THE VANE INTO THE BANK AT

LEAST 3 FEET.

GAPS BETWEEN VANE ROCKS

SHOULD BE 1/2 THEIR DIAMETER.

BANKFULL BENCH

PLAN VIEW

DASHED LINE INDICATES FINAL

GRADE.

SCOUR POOL

FLOW

1/3

BF WIDTH

1/3

BF WIDTH

1/3

BANKFULL

 WIDTH

1/3

BANKFULL

 WIDTH

1/3

BANKFULL

 WIDTH

SCOUR POOL

2
0
°
-
3
0
°

MHW (BF)

1. FINAL ORIENTATION AND PLACEMENT OF

STRUCTURES MAY BE ADJUSTED IN THE FIELD BY

PROJECT DESIGNER.

1. BOULDERS SHALL HAVE A MAJOR AXIS OF 24-48".

2. APPROXIMATELY 33% TO 50% OF BOULDERS SHALL BE BURIED INTO THE

SUB-GRADE.

3. BOULDERS AND COBBLES INTERLOCK TO FORM COMPLETE LINES THAT CROSS THE

CHANNEL FROM BANK TO BANK.

4. DETAIL TO BE USED FOR STRUCTURES GC-1 THRU GC-4

TYPICAL PLAN

TYPICAL PROFILE

FLOW

36"

TYP.

BOULDER

(TYP.)

FLOW

~POOL~

~POOL~

WATER LEVEL

ADDITIONAL 1 FOOT MIN. OF 12"-24"

STONE ALONG BED OF CHANNEL

V

A

R

I
E

S

NOT TO SCALE

TYPICAL CROSS-VANE

4

NOT TO SCALE

GRADE CONTROL STRUCTURE

5

PROFILE VIEW

STONE TOE BANK TREATMENT

NOT TO SCALE

INSTALL STONE TOE NO HIGHER

THAN 1ft. ABOVE THE TOP OF BANK.

TOP DRESS STONE ABOVE OHWM

WITH A LEAST 6 INCHES OF

TOPSOIL.

TOP OF BANK ELEVATION

LOW FLOW ELEVATION

EXISTING

STREAMBED

PACK STONE APPLIED AGAINST

BANK WITH BUCKET

TYPICAL 3:1 SLOPE

MAX 2:1 SLOPE

PLACE NAG C125 BN

EROSION CONTROL

BLANKET OR EQUIV.

NATIVE VEGETATION

EXISTING BANK

12-36" STONES

6

INVERT

INVERT

NOTES:

NOTES:

INVERT

TOP OF BANK

BANKFULL (~1.5' ABOVE STREAMBED)

DEPTH OF BED KEY DEPTH (~2'

BELOW STREAMBED OR DOWN TO

BEDROCK ELEVATION)

FLOW

1/3 BF WIDTH

TOE OF SLOPE

1/3

BF WIDTH

1/3

BF WIDTH

EXCAVATE POOL AFTER

ROCK CONSTRUCTION

BANKFULL BENCH

THE ENDS OF THE CROSS

VANE SHOULD BE AT

BANKFULL

GRAVEL FILTER

STAKE OR PIN

BLANKET

1. DETAIL TO BE USED FOR STRUCTURES CV-1 THRU CV-8

NOTES:

12-36" STONE

12-36" STONE

KEY 3' MINIMUM
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1) FOOTING BOULDERS ARE BOULDERS PLACED TO PROVIDE A FOUNDATION FOR THE

SURFACE BOULDERS IN MANY OF THE ROCK STRUCTURES. FOOTING BOULDERS SHALL

BE DURABLE STONE WITH A MINIMUM DIAMETER AS SHOWN ON DETAILS.

2) SURFACE BOULDERS ARE THE TOP-MOST COURSE OF BOULDERS USED IN EACH ROCK

STRUCTURE. SURFACE BOULDERS MAY BE SEEN PROTRUDING FROM THE WATER

SURFACE DURING LOW FLOWS. SURFACE BOULDERS SHALL BE DURABLE STONE WITH A

MINIMUM DIAMETER AS SHOWN ON DETAILS.

3) THE VANE LENGTH IS THE STRAIGHT LINE PORTION OF STRUCTURES MEASURED FROM

THE STREAM BANK AT BANKFULL ELEVATION TO THE CHANNEL BED.

4) THE VANE ANGLE IS THE SMALLEST ANGLE MEASURED BETWEEN A VANE AND A LINE

TANGENT TO THE BANKFULL ELEVATION AT THE POINT WHERE THE VANE INTERSECTS

THE BANK.

5) A FLOODPLAIN SILL IS THE BURIED EXTENSION OF THE STRUCTURE PERPENDICULAR TO

THE FLOW DIRECTION OF THE BANKFULL CHANNEL.

6) THE THALWEG IS THE LOWEST PORTION OF THE BANKFULL CHANNEL.

7) ROOT WADS ARE THE ROOT MASS OF A TREE AND ATTACHED TRUNK. ROOT WADS AND

LOGS MAY BE HARVESTED DURING EQUIPMENT ACCESS AND BANK GRADING

OPERATIONS IF THE TREES ARE DETERMINED TO BE IN THE PATH OF CONSTRUCTION AND

CLEARED FOR REMOVAL. HARVESTING SHALL BE EXECUTED IN A MANNER AS NOT TO

LEAVE SIGNIFICANT VOIDS IN THE EXISTING RIPARIAN CORRIDOR.  NO HARVESTING OF

TREES OR WOOD SHALL OCCUR  OUTSIDE THE FOOTPRINT OF CONSTRUCTION.

8) THE LOG STRUCTURES ARE CONSTRUCTED FROM INTACT AND NON-DECOMPOSED LOGS.

9) NATIVE STONE MATERIAL FROM THE EXISTING CHANNEL SHALL BE STOCKPILED AND

REUSED TO TOP DRESS NEW CONSTRUCTION WITHIN THE CHANNEL WHERE POSSIBLE.

SOME EXCAVATION OF CHANNEL BED MATERIAL WILL BE NECESSARY FOR PROPER

INSTALLATION OF INSTREAM STRUCTURES.

10) ALL EFFORTS WILL BE MADE TO MINIMIZE REMOVAL OF LARGE TREES ALONG THE

STREAM AND ON THE SITE. IN ADDITION, TREES SHALL BE REMOVED IN A MANNER TO

ALLOW THEM TO BE REUSED ON THE SITE AS ROOT WADS OR LOG VANES.

11) ADJUSTMENTS IN THE CONFIGURATION AND PLACEMENT OF IN-STREAM STRUCTURES

AND BANK GRADING AREAS MAY BE REQUESTED BY CARDNO'S ON-SITE CONSTRUCTION

MANAGER BASED ON SITE CONDITIONS AND MATERIAL AVAILABILITY.

12) DEPTHS FOR ALL FOOTER STONE, KEYS, ETC MAY BE MODIFIED IF BEDROCK IS

ENCOUNTERED DURING INSTALLATION OF THE STRUCTURES.  IF ENCOUNTERED,

STRUCTURE COMPONENTS WILL BE SET TO A MAXIMUM DEPTH OF THE BEDROCK

ELEVATION.

GENERAL CONSTRUCTION NOTES:
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MEAN LOW WATER

BANKFULL

30°-60°

1. PLACE ROOTWAD SO THAT ROOTFAN PROVIDES NEAR-BANK PROTECTION.

2. ANGLE ROOTWAD 30-60 DEGREES PERPENDICULARLY FROM FLOW DIRECTION TO PROVIDE ADEQUATE DEFLECTION.

3. ADDITIONAL ROOTWAD SHOULD BE SET BACK BEHIND THE LOWEST ROW OF REVETMENTS.

4. PLACE STONE AT LEAST 2 FEET DEEP INTO BANK AT BASE TO STABILIZE AND ANCHOR LOGS KEYED WITHIN

STREAMBANK.

5. ROOTWAD LOG SHOULD BE KEYED INTO STREAMBANK APPROX. 8-12 FEET.

6. BACKFILL OVER TOP OF ROOTWAD REVETMENT WITH EXISTING SOIL.

7. FOOTER LOGS TO BE KEYED INTO BANK TO PROTECT AGAINST UNDERCUTTING AND PROVIDE STABILITY FOR

ROOTWAD.

8. KEY ROOTWAD AND FOOTER LOGS INTO STREAMBANK THROUGH EXCAVATION AND/OR TRENCHING.

9. DETAIL TO BE USED FOR STRUCTURES RW-1 AND RW-2

F

L

O

W

12"-36" ARMOR STONE

12"-24" FOOTER LOGS

ROOTWAD FAN

±12'

INSTALL FOOTER LOG ALONG BANK

TOE ~2 FEET DEEP TO PREVENT

UNDERMINING OF STRUCTURE.

STRUCTURE SHOULD BE INSTALLED

AT THE TOE OF THE SLOPE TO

PROVIDE OPTIMUM BANK PROTECTION

ARMOR STONE TO ANCHOR LOGS

AND PROVIDE STABILITY

GRADE BANK BACK TO A 2:1 SLOPE OR

FLATTER, THEN OVEREXCAVATE 6"

AND REPLACE WTH CLEAN TOPSOIL

PROPOSED FINISH GRADE

PLACE SHORELINE RESTORATION SEED MIX

AND COVER WITH NAG C125 BN BLANKET

PLAN

SECTION

 AFDA

GRAPHIC SCALE VERIFICATION

This bar measures 1" on 22"x34"

or 1/2" on 11"x17" original.

Adjust scale accordingly.

NOT TO SCALE

ROOTWAD COMPOSITE INSTALLATION

7

EXISTING CHANNEL

BOTTOM

20

1

4

1

LONGITUDINAL

PROFILE

CROSS-SECTION

RIFFLE CREST

ELEV. 566.5

EXISTING CHANNEL  BOTTOM

RIFFLE CREST

ELEV. 566.5

12 TO 24

INCH STONE

8'± 60'±

EXISTING BANK

NOT TO SCALE

OVERFLOW ROCK RIFFLE STRUCTURE DETAIL

8

BANKFULL BENCH

PLAN VIEW

FLOW

1/3

BF WIDTH

1/3

BF WIDTH

1/3 BF WIDTH

SCOUR POOL

2
0
°
-
3
0
°

NOT TO SCALE

AMPHIBIAN HABITAT STRUCTURE

TOE OF SLOPE

1/3

BF WIDTH

1/3

BF WIDTH

LARGE FLAT STONES FOR

AMPHIBIANS TO HIDE AND

BASK ON

BANKFULL BENCH

9

MINIMUM 3FT POOL DEPTH

EXISTING

CHANNEL

BOTTOM

ELEV 564

BOULDER CLUSTER AT

DOWNSTREAM END OF RIFFLE TO

PREVENT SCOUR AND HEADCUT

FORMATION

EXISTING SURFACE

10'±

18" to 36" BOULDERS

EXISTING GRADE

1. DETIAL TO BE USED FOR STRUCTURES AH-1 THRU AH-3

NOTES:

12-36" STONE
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GRAPHIC SCALE VERIFICATION

This bar measures 1" on 22"x34"

or 1/2" on 11"x17" original.

Adjust scale accordingly.

BANKFULL

POINT BAR AT

BANKFULL ELEV.

TOPSOIL

BRANCHES, BRUSH, AND

BANK STABILIZATION PLANTINGS

BANKFULL BENCH

ROOTWADS AND WOODY DEBRIS

EXISTING GRADE

PROPOSED GRADE

(RESHAPE EXISTING)

DEEPENING OF CROSS-SECTION

MAY DEVELOP OVER TIME

AFTER CONSTRUCTION

TOE OF BANK

PLAN

F

L

O

W

1

5

°

 

t

o

 

2

5

°

PLACE ROOT WAD LOGS

CANTILEVERED OVER

FOUNDATION LOGS

FOUNDATION LOGS - SET

AT 15 TO 20 DEGREES TO

BANK TANGENT

PLACE WOODY MATERIAL

SUCH AS SMALL LOGS, LIMBS,

TREE TOPS OR BANK STABILIZATION PLANTINGS,

PARALLEL TO ROOT WADS

SECTION F-F

NOTES:

1. REGRADE ERODED BANK, AND CREATE A BANKFULL BENCH.

2. BANKFULL BENCH CONSISTS OF A BOTTOM LAYER OF FOUNDATION LOGS

WITH ROOT WADS PLACED ON TOP TO CREATE HABITAT, THEN A LAYER OF

WOODY MATERIAL SUCH AS LOGS, BRANCHES, BRUSH AND BANK

STABILIZATION PLANTINGS.

3. COVER BENCH WITH FILL MATERIAL TO BANKFULL ELEVATION.

4. STABILIZE BANK WITH EROSION CONTROL BLANKET AND SEEDING.

FOUNDATION LOGS

FILL MATERIAL

BRANCHES, BRUSH

TYPICAL TOE WOOD - SOD MAT BANK RESTORATION

NOT TO SCALE

10

LDB

RDB

PROPOSED 2:1 SLOPE

PROPOSED STONE TOE KEYED 2 FT BELOW STREAM

BED OR DOWN TO BEDROCK ELEVATION

BANK GRADING - TYPICAL

NOT TO SCALE

11

AMPHIBIAN HABITAT EGG LAYING ROCK STRUCTURES

NOT TO SCALE

12

18-36" EGG LAYING

FLAT ROCK

SPACE FOR SALAMANDER

EGG LAYING -

APPROXIMATELY 2" HIGH

AND TAPERED TO

GROUND LEVEL

FLOW

ROCK AND/OR SEDIMENT SUBSTRATE

SUPPORT ROCK MAX 

1

3

 SIZE OF

EGG LAYING ROCK -

APPROXIMATELY 2" THICK

F

F

12-36" STONE
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NOT TO SCALE

BARE ROOT DETAIL

NOTES:

1. ROOTS MUST BE KEPT MOIST IN PACKING MATERIAL UNTIL THEY ARE

PLANTED.  IF PLANTING WILL BE DELAYED THEN PLANT TREES

TEMPORARILY IN WOODCHIPS OR SOIL UNTIL TIME OF PLANTING.

2. HOLE MUST BE 2-3 TIMES THE DIAMETER OF THE ROOTS SPREAD.

SPREAD ROOTS OUT IN HOLE SO THAT THEY RE RADIATING OUT AND

DOWN SLIGHTLY.

3. TREE SHOULD SIT 2-3 INCHES HIGHER THAN THE FIRST LARGE ROOT.

IF TOP ROOT APPEARS TO BE THE LARGEST THEN IT SHOULD BE 1

INCH BELOW FINISHED GRADE.

4. SET THE TREE ON UNDISTURBED SOIL IN THE CENTER OF THE AREA.

BACK FILL WITH NATIVE SOIL AND SETTLE IN WITH WATER.

FINISHED GRADE

PIN FLAG (OPTIONAL)

UNDISTURBED SOIL

WATER WELL - TO HELP CAPTURE

RAINFALL 2-3"

EROSION CONTROL

FABRIC

STREAMBANK

DEAD STOUT STAKE

2-3  FEET

(TRIANGULAR SPACING)

LIVE CUTTING

1/2 TO 1 1/2 INCHES IN DIAMETER

NOTE:

ROOTED/LEAF CONDITION OF THE LIVING

PLANT MATERIALS IS NOT REPRESENTATIVE

OF THE TIME OF INSTALLATION

NOT TO SCALE

BANK STABILIZATION PLANTINGS

BFW

3" LOOSE MULCH

NO MULCH WITHIN

6" OF TRUNK.

SPADE CUT EDGE TO 3"

SCARIFY EDGES OF PIT

UNDISTURBED MOUND OF SOIL OR

WELL-COMPACTED TOPSOIL TO REDUCE

SETTLEMENT

FINISHED GRADE

NATIVE SOIL BACKFILL 8"

SCARIFY EDGES OF ROOT

BALL TO REMOVE

GIRDLING ROOTS.

ROOT FLARE TO BE AT OR

SLIGHTLY ABOVE EXISTING

GRADE

NOT TO SCALE

CONTAINER TREE PLANTING DETAIL

14

15

13
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EROSION AND SEDIMENT CONTROL NOTES:

EROSION CONTROL MEASURES SHOWN ON THESE PLANS SHALL BE INITIATED TO PREVENT THE

TRANSPORT OF SEDIMENT FROM CONSTRUCTION ACTIVITIES. IF FIELD INSPECTIONS SHOW THESE

MEASURES ARE UNABLE TO CONFINE SEDIMENT TO THE PROJECT SITE, APPROPRIATE MODIFICATIONS

WILL BE MADE. ALL PROVISIONS OF LOCAL AND/OR STATE EROSION AND SEDIMENT CONTROL

REGULATIONS SHALL APPLY TO THIS PROJECT.

1. SUFFICIENT OIL AND GREASE ABSORBING MATERIALS AND FLOTATION BOOMS SHALL BE

MAINTAINED ON SITE OR READILY AVAILABLE TO CONTAIN AND CLEAN-UP FUEL OR CHEMICAL SPILLS

AND LEAKS, AS WELL AS ANY RESIDUAL OIL OBSERVED IN THE STREAM.

2. RUBBISH, TRASH, GARBAGE, LITTER, OR OTHER SUCH MATERIALS SHALL BE DEPOSITED INTO

SEALED CONTAINERS.  MATERIALS SHALL BE PREVENTED FROM LEAVING THE PREMISES THROUGH

THE ACTION OF WIND OR STORMWATER DISCHARGE DITCHES OR WATERS OF THE STATE.  WASTE

MATERIALS WILL BE DISPOSED OF IN ACCORDANCE WITH THE APPROVED WASTE MANAGEMENT PLAN.

3. PERIODIC INSPECTIONS OF THE EROSION CONTROL MEASURES SHALL BE MADE TO ASSESS THEIR

CONDITIONS. ANY NECESSARY REPAIRS OR CLEANUP TO MAINTAIN THE EFFECTIVENESS OF THE

EROSION CONTROL DEVICES SHALL BE MADE IMMEDIATELY.

4. SEDIMENT CONTROL MEASURES MAY REQUIRE MINOR FIELD ADJUSTMENTS AT TIME OF

CONSTRUCTION TO ENSURE THEIR INTENDED PURPOSE IS ACCOMPLISHED.

5. SURFACE FLOWS OVER CUT AND FILL SLOPES SHALL BE CONTROLLED BY RE-DIRECTING FLOWS

FROM FLOWING OVER THE EXPOSED SLOPES WITHOUT CAUSING EROSION.

6. FOR ANY SOIL STOCKPILES, SILT FENCE MUST BE PROVIDED AROUND THE PERIMETER IF THE

STOCKPILE IS LOCATED OUTSIDE THE PERIMETER EROSION CONTROL FOR THE SITE.

7. PERMANENT OR TEMPORARY SOIL STABILIZATION MUST BE APPLIED TO ALL EXPOSED AREAS

WITHIN 2 DAYS AFTER FINAL GRADE IS COMPLETED.  SOIL STABILIZATION MUST ALSO BE APPLIED

WITHIN 2 DAYS TO DISTURBED AREAS THAT MAY NOT BE AT FINAL GRADE BUT WILL REMAIN

DORMANT (UNDISTURBED) FOR 21 DAYS OR LONGER.  SOIL STABILIZATION MEASURES INCLUDE

VEGETATIVE ESTABLISHMENT AND MULCHING.

8. TEMPORARY EROSION CONTROL MEASURES ARE NOT TO BE REMOVED UNTIL ALL DISTURBED

AREAS ARE STABILIZED. AFTER STABILIZATION IS COMPLETE, ALL MEASURES SHALL BE REMOVED

WITHIN 30 DAYS. TRAPPED SEDIMENT SHALL BE SPREAD AND SEEDED.
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