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All vertical elevations must be referenced to the National Geodetic Vertical Datum of 1988.
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All horizontal elevations must be referenced to the North American Datum of 1983.
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PRE-CONSTRUCTION MEETING AND CONSTRUCTION COMMENCEMENT:
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Horizontal Datum:                                             Vertical Datum:

1.  All construction methods and materials shall conform to the Construction
Standards and Specifications of Roanoke County, the Western Virginia Water
Authority, and the Virginia Department of Transportation.

2.  Stormwater Management Agreements with an attached 8 1/2" x 11" or 8 1/2" x
14" plat must be approved and recorded prior to the pre-construction meeting.

3.  Once all required items are submitted to Roanoke County, the developer must
contact the Development Review Coordinator to indicate that a  pre-construction
meeting needs to be scheduled.  The pre-construction meeting will be scheduled
with the owner/developer two (2) working days later.

4.  All land disturbing projects that require approval of an erosion and sediment control
plan, grading or clearing permit shall require that the applicant provide the name of an
individual who will be responsible for land disturbing activities and that this individual
hold a Responsible Land Disturber (RLD) Certificate from the Department of
Environmental Quality.  The Responsible Land Disturber can be anyone from the
Project team that is certified by the Commonwealth of Virginia to be in charge of
carrying out the land disturbing activity for the project.

5.  It is the responsibility of the owner/developer to notify the certified Responsible Land
Disturber and the Utility Contractor to attend the pre-construction meeting.

6.  The Development Review Coordinator will schedule the pre-construction meeting with
the County Review Engineer, the County Inspector, and the Western Virginia Water
Authority and the Town of Vinton personnel if applicable.

7.  An approved set of plans, Storm Water Pollution Prevention Plan (SWPPP), VSMP
coverage letter, and all permits must be available at the construction site at all times.

8.  The developer and/or contractor shall supply all utility companies with copies of
approved plans, advising them that all grading and installation shall conform to
approved plans.

9.  The project engineer will inform the owner/developer verbally and in writing of the
County's obligation to perform inspections on site.  Everyone in the meeting will be
required to sign a pre-construction checklist indicating their knowledge of Roanoke
County's obligation to perform inspections on site.

10.  The Erosion Control Permit or Combined Erosion Control & VSMP Permit  is given to
the developer at this pre-construction meeting.

11.  Notify Roanoke County prior to beginning installation of ESC measures.  The County
will inspect initial installations to ensure compliance with approved plan prior to start
of grading. The developer SHALL contact the project inspector 24 hours before
beginning any grading or construction on the property.

12.   County inspectors must inspect storm drain / stormwater management / BMP
installations during the process of installation.  Please contact the site inspector 24
hours in advance.

13.  All work shall be subject to inspection by Roanoke County, the Western Virginia Water
Authority and the Virginia Department of Transportation Inspectors.

14.  Contractors shall notify utilities of proposed construction at least two (2), but not more
than ten (10) working days in advance.  Area public utilities may be notified thru "Miss
Utility": 1-800-552-7001 or VA 811.

15.  The 100 year Floodway shall be staked prior to any construction.

16.  Grade stakes shall be set for all curb and gutter, culvert, sanitary sewer and storm
sewer at all times of construction.

17.   Roanoke County shall be notified when a spring is encountered during construction.

18.   Construction debris shall be containerized in accordance with the Virginia Litter
Control Act.  No less than one litter receptacle shall be provided on site.

19.  The contractor shall provide adequate means of cleaning mud from trucks and/or
other equipment prior to entering public streets or rights of ways.  It is the contractors
responsibility to insure that the streets are in a clean, mud and dust free condition at
all times.

20.  Plan approval in no way relieves the developer or contractors of the responsibilities
contained within the erosion and sediment control or stormwater management policies.

21.  Field construction shall honor proposed drainage divides as shown on plans.

22.   Field corrections shall be approved by the Roanoke County and/or the Western
Virginia Water Authority and the Professional of Record, prior to such construction.

23.   The developer or contractor shall supply the County and the Western Virginia Water
Authority with correct As-Built plans before final acceptance.

 1.   Plan approval by Roanoke County does not guarantee issuance of any permits by the
Virginia Department of Transportation.

 2.   A permit must be obtained from the Virginia Department of Transportation, Salem
Residency Office prior to construction in the highway right-of-way.

 3.   The preliminary pavement designs should be based on a predicted sub-grade CBR
value of 7.0 and with a Resiliency Factor (RF) of 2.0 as shown in the current edition of
the Virginia Department of Transportation Pavement Design Guide for Subdivision
and Secondary Roads. The sub-grade soil is to be tested by an independent
laboratory and the results submitted to the Virginia Department of Transportation prior
to base construction.  Should the sub-grade CBR value and/or the RF value be  less
than the predicted values, additional base material will be required in accordance with
Departmental specifications.  Refer to the  same manual as the number and locations
of the required soil samples to be tested.  All pavement designs shall be submitted to
the Department for review and approval.  The sub-grade shall be approved by the
Virginia Department of Transportation prior to placement of the base. Base shall be
approved by the Virginia Department of Transportation for depth, template, and
compaction before the surface is applied.

 4.   Standard guardrail with safety end sections may be required on fills or in areas where
hazards exist as deemed necessary.  After completion of rough grading operations,
the County Engineer and Virginia Department of Transportation shall be contacted to
schedule a field review.  Where guard rail is warranted, the standard shoulder width
shall be provided and the guard rail shall be installed in accordance with the current
edition of the VDOT Road and  Bridge Standards as part of this development.

 5.   Standard street and traffic control signs shall be erected at each intersection by the
developer prior to final street acceptance.

 6.   All traffic devices shall be in accordance with current edition of the "Manual on Uniform
Traffic Control Devices" (MUTCD).

 7.   All unsuitable material shall be removed from the construction limits of the roadway
before placing embankment.

See Sheet          for Stormwater Site Statistics Table.
See Sheet          for New BMP Information Table.

The Project Engineer shall provide electronic copies of the approved plans to the
Development Review Coordinator within 5 working days of the pre-construction
meeting.

All construction methods and materials shall conform to the latest edition of the
Design and Construction Standards and Specifications of the Western Virginia Water
Authority (WVWA) available at www.westernvawater.org or by contacting the
authority at 540-853-5700. The project shall also comply with the governing
jurisdiction's standards and other agency standards (e.g. VDOT, DEQ, DCR, VDH,
etc.) where applicable.

A minimum cover of three (3) feet is required on all WVWA water and sewer lines.
All existing utilities may not be shown in their exact locations. The contractor shall notify
Miss Utility and shall verify location and elevation of all underground utilities in the areas
of construction prior to starting work.
Please show all WVWA water and sewer utilities on any development plan.

Underground utilities installed on private property or in private utility easements
and  building related storm drains shall be designed and installed per the current
edition of the  Virginia Uniform Statewide Building Code (including amendments).
Design and installation requirements issued  by the Western Virginia Water
Authority that meet or exceed the USBC requirements are  acceptable for private
utilities. All private utilities are to be permitted through and inspected by the
Roanoke County Inspections Office.  Vaults, valves and other devices  installed by
or under the control of the Western Virginia Water Authority may not be substituted
for the code required devices.

BY SEALING THE PLANS, THE DESIGN PROFESSIONAL HEREBY CERTIFIES  THAT THE FOREGOING ESTIMATE REFLECTS THE CURRENT
IMPROVEMENT COSTS OF THIS PROJECT.

Western Virginia Water Authority
Availability letter number:

The location of existing utilities across or along the line of proposed work are not necessarily
shown on the plans and where shown are only approximately correct. The contractor shall
on his own initiative and at no extra cost, locate all underground lines and structures and
pothole as necessary. The contractor shall be responsible for any damage to underground
structures. All damage incurred to existing utilities during construction shall be repaired at
the contractor's expense.
Plan approval by the WVWA does not remove the contractor's responsibility to remove or
relocate any existing conflicts found during construction.

1.

2.
3.

4.
5.

6.

ROANOKE COUNTY CODES AND ORDINANCES.

7. The contractor shall maintain a minimum of 18" clearance vertically and two (2) feet minimum
horizontally from the outside of pipe to outside of pipe with all other underground utilities.
Where this cannot be achieved, additional measures in accordance with the WVWA standards
shall be enforced.

8. All utility grade adjustments shall be in accordance with WVWA standards and are the
responsibility of the contractor.

9. Field changes shall be submitted by the engineer of record to the locality and approved by the
WVWA.

Revision Table

PR #: NOTES:

WINDSOR HILLS

OWNER - ROANOKE COUNTY, DEPARTMENT OF DEVELOPMENT SERVICES

OWNER (name, address, telephone)

WETLAND STUDIES AND SOLUTIONS, INC. 5300 WELLINGTON BRANCH DRIVE, SUITE 100, GAINESVILLE, VA 20155, P:540-795-6180
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Wetland Studies and Solutions, Inc.
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SEE SHEET 11 - 13

ROANOKE COUNTY, DEPARTMENT OF DEVELOPMENT SERVICES, 5204 BERNARD DR, SECOND FLOOR, ROANOKE, VA 24018 P:540-772-2065

*Easement plats provided by Roanoke County.
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SURVEY NOTES:

1. This limited field survey was prepared for Roanoke County.

2. Field survey is limited to natural features and improvements within the stream restoration corridor.

3. This map has been horizontally referenced to The Virginia Coordinate System of 1983, South Zone, (NAD83) and vertically to the North American Vertical Datum of 1988
(NAVD 88) based on RTN GPS. Horizontal and vertical values are expressed in U.S. Survey Feet.  Field locations were completed on July 6, 2023.

4. Contour Interval:   0.5 Foot

5. Water depths within the channel did not exceed depths of 0.25', except in areas denoted as "Ex. Thalweg (Field Located)". Contour data below the water surface may not
necessarily conform to national map accuracy standards for providing 0.5' topography.

6. This topography was acquired by sUAS LIDAR - Phoenix LIDAR Ranger-LR (Riegl VUX-1) on a Freefly Alta X in conjunction with established survey-grade ground control
and supplemented by conventional methods.

7. Contours for the survey were developed by creation of a triangulated irregular network (TIN), based on the survey data points, using Autodesk AutoCAD Civil 3D 2023.

8. No utilities were surveyed other than those shown hereon. Other utilities may be present within the project area.
28
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ELEVATION ASSUMED: 1114.5
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RESTORATION TO
BEGIN ~ AT 10.00.00

MODIFIED CROSS
VANE

ACCESS ROAD TO
FOLLOW EXISTING
CHANNEL BETWEEN ~STA
15+00 AND 16+25 DUE TO
EASEMENT AND
TOPOGRAPHY
CONSTRAINTS.

STOCKPILE/STAGING

ACCESS ROAD TO
FOLLOW EXISTING
CHANNEL UPSTREAM OF
~STA 12+20 DUE TO
EASEMENT AND
TOPOGRAPHY
CONSTRAINTS.

BOULDER RIFFLE MATERIAL,
CLASS I REINFORCED BED MIX
REINFORCED WITH CLASS II.
PRESENT ELSEWHERE (SEE
PROFILE SHEETS), BUT HATCH
NOT SHOWN ELSEWHERE TO
IMPROVE LEGIBILITY.



086.07-03-01.00-0000
ANDREWS MICHELE

5311 Canter Dr, Roanoke Va, 24018

086.07-02-04.00-0000
OSTER THOMAS R ; OSTER SHERRY H

5235 Canter Dr, Roanoke Va, 24018

CANTER DRIVE

TEMPORARY ACCESS

TEMPORARY STOCKPILE

BOULDER POOL/ CROSS VANE

ROCK STEP

IN STREAM HABITAT LOG SILL

PROPOSED GRADING

PROPOSED CENTERLINE

PROPOSED BANKFULL

LIMIT OF DISTURBANCE

SAFETY FENCE ALONG
LIMIT OF DISTURBANCE*

BOULDER RIFFLE MATERIAL,
CLASS I REINFORCED BED MIX
ARMORED WITH CLASS II

TREE TO BE REMOVED

*ADDITIONAL FENCING MAY BE
NEEDED AS REQUESTED

GRADING LEGEND

SURVEYED 0.5' CONTOURS

GIS 2.0' CONTOURS

BOUNDARY SURVEYED TOPO.

UNDERGROUND WATERLINE

COUNTY MAPPED PARCELS
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OVERHEAD UTILITY
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FEMA FLOODPLAIN
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TOP OF ROCKWALL
ELEVATIONS

ROCK WALL APPROXIMATE LENGTH:
28 FT
ROCK WALL APPROXIMATE HEIGHT:
3FT TO 4.5 FT

END RESTORATION AT
STA 23+39 TIEING INTO
EXISTING 36" CULVERT.

STOCKPILE/STAGING

STOCKPILE/STAGING

ACCESS ROAD TO UTILIZE
EXISTING ROCK CHECK
DAMS AS STREAM
CROSSING LOCATIONS.

ACCESS ROAD TO UTILIZE
EXISTING ROCK CHECK
DAMS AS STREAM
CROSSING LOCATIONS.

ACCESS ROAD TO UTILIZE
EXISTING ROCK CHECK
DAMS AS STREAM
CROSSING LOCATIONS.

CONTRACTOR TO GRADE 4 FT
WIDE BANKFULL BENCH AS
SHOWN IN PROPOSED
GRADING

CONTRACTOR TO GRADE 4 FT
WIDE BANKFULL BENCH AS
SHOWN IN PROPOSED
GRADING

CONTRACTOR TO GRADE 2-5 FT
WIDE BANKFULL BENCH AS
SHOWN IN PROPOSED GRADING

ORANGE SAFETY FENCE
ACROSS WALKING PATH

ORANGE SAFETY FENCE

ORANGE SAFETY FENCE

ORANGE SAFETY FENCE

ORANGE SAFETY FENCE WHEN
NOT USED FOR ACCESS

ACCESS VIA CANTER DRIVE. CONTRACTOR
TO POST SIGNAGE REGARDING AREA
BEING CLOSED FOR CONSTRUCTION.

CONTRACTOR TO HAVE MISS UTILITY MARK
EXISTING UNDERGROUND UTILITIES ALONG
CANTER DRIVE AND AVOID EXCAVATION
ALONG ROADWAY.

CONTRACTOR TO EXCAVATE
EXISTING 8" WATER LINE BY
HAND TO VERIFY LOCATION,
ELEVATION, AND PRESENCE
OF CONCRETE ENCASEMENT
AND COORDINATE FINDINGS
WITH THE COUNTY.
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THIS SHEET IS FOR ALIGNMENT
AND STREAM GEOMETRY ONLY.
REFER TO APPROPRIATE SHEETS
FOR E&S, ETC. GRADING NOT
DEPICTED, SEE SHEET 4.

SEE EXISTING CONDITIONS PLAN
FOR EXISTING LEGEND,

GRADING PLAN FOR PROPOSED
LEGEND (SHEETS 2 AND 4).
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THIS SHEET IS FOR ALIGNMENT
AND STREAM GEOMETRY ONLY.
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FOR E&S, ETC. GRADING NOT
DEPICTED, SEE SHEET 5.

SEE EXISTING CONDITIONS PLAN
FOR EXISTING LEGEND,

GRADING PLAN FOR PROPOSED
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086.07-01-01.00-0000
ROANOKE COUNTY SCHOOL BOARD

5000 Titan Trl, Roanoke Va, 24018

086.07-03-05.00-0000
CUMMINGS JOHN M ; CUMMINGS JOYCE A

5367 Canter Dr, Roanoke Va, 24018
086.07-03-04.00-0000

MARTIN DOUGLAS C ; MARTIN KATHRYN E
5359 Canter Dr, Roanoke Va, 24018

086.07-03-03.00-0000
KUPEC MICHAEL T ; KUPEC KAREN N

5347 Canter Dr, Roanoke Va, 24018

086.07-03-02.00-0000
TALICE KERLIE

5331 Canter Dr, Roanoke Va, 24018

CANTER DRIVE
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SEE EXISTING CONDITIONS PLAN
FOR EXISTING LEGEND,

GRADING PLAN FOR PROPOSED
LEGEND (SHEETS 2 AND 4).



086.07-03-01.00-0000
ANDREWS MICHELE

5311 Canter Dr, Roanoke Va, 24018

086.07-02-04.00-0000
OSTER THOMAS R ; OSTER SHERRY H

5235 Canter Dr, Roanoke Va, 24018
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SEE EXISTING CONDITIONS PLAN
FOR EXISTING LEGEND,

GRADING PLAN FOR PROPOSED
LEGEND (SHEETS 2 AND 4).



ORIENTATION LOOKING DOWNSTREAM

BLRIFFLE
NOT TO SCALE

STREAM
INVERT

BANKFULL

A - (BANKFULL WIDTH)

F - (MAX BANKFULL
DEPTH) H - S

LOPE

J - SLOPE J - SLOPE

B - (1/2 BANKFULL WIDTH)

C D

G

K - (RIGHT BANKFULL
BENCH WIDTH)

H - SLOPE E -
(LOW FLOW DEPTH)

SEE REINFORCED
BED MIXTURE

SPECIFICATIONS

BL

1
2 G

IMPORTANT
CONTRACTOR TO ENSURE
THAT TOPSOIL AND FABRIC
ARE INSTALLED TO ACHIEVE
FINAL GRADE AND CHANNEL
DIMENSIONS. COIR FABRIC
AND TOPSOIL SHALL NOT
BULGE OUT INTO PROPOSED
CHANNEL CONVEYANCE AREA.

IN-SITU MATERIAL

REINFORCED BED MATERIAL
TO EXTEND HALF-WAY UP
SLOPE "H" TO HEIGHT 12 G

SALVAGED COBBLE/GRAVEL/SAND
SUBSTRATE FROM EXISTING STREAM
(4" DEEP IN THALWEG, TAPERED TO
LOW FLOW CHANNEL EDGE)

EARTH FILL
(AS NECESSARY)

COIR FABRIC (ECO MESH CM700 OR EQUIVALENT)
IS PLACED FROM TOP OF REINFORCED BED

MATERIAL TO 12 INCHES BEYOND BANKFULL OR
THROUGH FULL WIDTH OF BENCH TO THE TIE OUT
WITH EXISTING GRADE , WHICHEVER IS GREATER,

AND IS KEYED IN 6 INCHES AT ENDS WITH RIPARIAN
SEED MIX UNDERNEATH. COIR FABRIC TO BE

SECURED WITH WOODEN STAKES.
 (ECO-STAKES OR APPROVED EQUIVALENT).

EX. GRADE

TOPSOIL, 4" DEPTH
MINIMUM

TIE OUT TO EXISTING
GRADE AT A MAXIMUM
GRADE OF 2:1

L - (LEFT BANKFULL
BENCH WIDTH)

BL

BL

STREAM
INVERT

EXTEND LOG A MINIMUM OF
2' BEYOND BANKFULL WIDTH

IN-STREAM HABITAT LOG SILL
NOT TO SCALE

TIE OUT TO EXISTING
GRADE AT A MAXIMUM

GRADE OF 2:1

COIR FABRIC (ECO MESH CM700
OR EQUIVALENT) IS PLACED FROM

TOP OF LOW FLOW CHANNEL,
THROUGH FULL WIDTH OF BENCH
TO 12" BEYOND BANKFULL AND IS

KEYED IN 6" AT ENDS WITH
RIPARIAN SEED MIX UNDERNEATH

BANKFULL WIDTH

FLOW

MAX LOW STORM
FLOW WIDTH

NOT TO SCALE

SEE BED
MIXTURE SPECS.

CROSS SECTION VIEW
NOT TO SCALE

30" MINIMUM
DIAMETER
ANCHOR ROCK

MAX 2% SLOPE

FLOW

PROFILE VIEW
NOT TO SCALE

12" MIN.
DIA. LOG

LOG INSTALLED
FLUSH WITH

INVERT

PROP.
STREAMBED

12" MIN.
DIA. LOG

PROFILE VIEW - WITH
LOW FLOW POOL

EX. GRADE

EX. GRADE EX. GRADE

30" MINIMUM
DIAMETER

ANCHOR ROCK

MAX SCOUR DEPTH
HALF OF LOG DIAMETER

FLOW

NOT TO SCALE

PROP.
STREAMBED

12" MIN.
DIA. LOG

PROFILE VIEW - WITH
SPLASH LOG

EX. GRADE

12" MIN.
DIA. LOG

STRUCTURE DETAIL LEGEND

REINFORCED BED

IN-SITU MATERIAL

FILL MATERIAL

TOPSOIL (4 INCH MIN.)

FILTER FABRIC

COIR MATTING

STAKEOUT/WEIR POINT

HEADER (TOP) ROCK

WEIR ROCK

FOOTER ROCK

SPLASH ROCK

1. ALL HEADER AND FOOTER ROCKS USED IN THE MAIN CHANNEL
SHALL HAVE AN INTERMEDIATE DIMENSION OF AT LEAST 30
INCHES.

2. SILL ROCKS SHALL HAVE AN INTERMEDIATE DIMENSION OF AT
LEAST 12 INCHES.

3. THE BOTTOM OF ALL FOOTER ROCKS SHALL BE A MINIMUM OF 18
INCHES BELOW MAX POOL ELEVATION.

4. FOR NARROW STREAMS, THE VANE HEADER ROCKS MAY BE
CONFIGURED TO TAKE THE PLACE OF THE CENTER HEADER ROCK
AS LONG AS ALL DIMENSIONS OF THE STRUCTURE ARE
MAINTAINED.

5. MORE THAN 2 ROWS OF ROCKS MAY BE NECESSARY TO ACHIEVE
PROPER DIMENSIONS.

STRUCTURE ROCK NOTES

6. STRUCTURE ROCKS SHOULD BE PLACED SO AS TO MINIMIZE GAPS BETWEEN ROCKS.  (THIS MAY
REQUIRE MISSHAPEN ROCKS BE SET ASIDE FOR USE ELSEWHERE.)  PRIORITY SHOULD BE GIVEN TO
FORMING TIGHT JOINTS AT THE TOP OF ROCKS.  ANY GAPS LARGER THAN FIST-SIZED MUST BE CHINKED
ON THE UPSTREAM (BACK SIDE) OF THE STRUCTURE PRIOR TO PLACING FILTER FABRIC AND
BACKFILLING.

1. SEE LONGITUDINAL PROFILE AND STAKEOUT SHEETS FOR ADDITIONAL INFORMATION INCLUDING
ELEVATIONS AND SPECIFICS REGARDING POOL ARMORING AND BED MATERIAL THICKNESS. (ANY
PORTIONS OF THE CHANNEL WITH SLOPES GREATER THAN 2.0% SHALL HAVE A MINIMUM REINFORCED BED
MATERIAL THICKNESS OF 1.5x THE BED MATERIAL ROCK FRACTION D50, UNLESS OTHERWISE SPECIFIED IN
THE PROFILE.)

2. REFER TO THE TYPICAL RIFFLE CROSS-SECTION FOR PLACEMENT OF COIR FABRIC ALONG THE STREAM.
3. STRUCTURES SHALL BE UNDERLAIN WITH WOVEN OR NON-WOVEN POLYPROPYLENE GEOTEXTILE AS

NOTED IN TECHNICAL SPECIFICATIONS.
4. BACKFILL BETWEEN VANES AND BANKS WITH REINFORCED BED USED IN CHANNEL.
5. ALL STRUCTURES SHALL BE KEYED INTO THE BANK, VIA SILL OR STRUCTURE ROCK PLACEMENT,  A

MINIMUM OF 3 FT BEYOND BANKFULL AND COMPLETELY ACROSS ANY PLACED FILL (SEE PLAN VIEW FOR
DETAILS).

6. THE PLAN VIEWS OF ALL STRUCTURES LOCATED IN MEANDER BENDS ARE SHOWN AS LEFT MEANDERS
(THE OUTER BANK SITUATED ON THE RIGHT LOOKING DOWNSTREAM).  FOR A RIGHT MEANDER STRUCTURE
(THE OUTER BANK SITUATED ON THE LEFT), THE PLAN VIEW SHOWN IS A MIRROR IMAGE OF WHAT SHOULD
BE CONSTRUCTED.  SEE STRUCTURE STAKEOUT SHEETS FOR STAKEOUT POINT INFORMATION.

GENERAL STRUCTURE NOTES

3 PRIMARY DIMENSIONS OF ROCK:
x = LONGEST DIMENSION
y = INTERMEDIATE DIMENSION
z = SHORTEST DIMENSION

ROCK

SECOND SPLASH LOG
OPTIONAL, PLACEMENT PER
GRADING PLAN AND PROFILE.

SECOND SPLASH LOG
OPTIONAL, PLACEMENT PER
GRADING PLAN AND PROFILE.

TOPSOIL (SEE TYPICAL
RIFFLE DETAIL)

"CL I REINFORCED BED"1    MIXTURE SPECIFICATIONS

2

4

5

6

MATERIAL

ROCK

GRAVEL

COARSE SAND

TOPSOIL

BANK RUN

SIZE PORTION PERCENT (%)

0.04 - 0.08 in (1 - 2 mm)

0.5 BUCKET

0.75 BUCKET

2 BUCKETS

2 BUCKETS

ORGANIC CONTENT
LOAM OR SILT LOAM WITH 3-5%

8.0 - 16.0 in (203 - 406 mm)

7 - 12%

35 - 40%

35 - 40%

12 - 17%

1 THE REINFORCED BED SHALL BE A MINIMUM OF 24" IN DEPTH.  SEE LONGITUDINAL PROFILE FOR LOCATIONS AND
THICKNESS.

THE REINFORCED BED MIXTURE SPECIFIED BELOW MUST BE APPROVED BY THE ENGINEER PRIOR TO BEING PLACED IN
THE STREAM CHANNEL.

2 THE ROCK PORTION OF THE MIXTURE SHALL CONSIST OF RIVER WASHED COBBLE (TAN, YELLOW, OR BROWN) WITH THE
SPECIFIED D50.  THE VOIDS FILLED WITH A MIXTURE OF SAND, GRAVEL, AND TOPSOIL.  THE COMBINATION OF PARTICLE
SIZES SPECIFIED IN CONJUNCTION WITH THE FILLING OF THE VOIDS, WILL RESULT IN A VERY RESISTANT, ARMORED
SUBSTRATE THAT WILL BE CAPABLE OF WITHSTANDING MUCH GREATER SHEAR STRESS THAN THE COMPUTATION OF
THE REQUIRED D50  WOULD SUGGEST.

4 BANK RUN GRAVEL MAY INCLUDE UP TO 5% CLAY, SILT, AND/OR SAND, AND UP TO 25% COBBLE (D50  = 3" TO 8").
GRAVEL MUST HAVE NATURAL COLOR (TAN, YELLOW, OR BROWN).

5 THE SAND PORTION OF THE MIXTURE SHALL CONSIST OF A WELL MIXED SAND PREDOMINANTLY 1.0 MILLIMETERS TO 2.0
MILLIMETERS IN SIZE, SUBJECT TO ENGINEER APPROVAL (I.E. WASHED CONCRETE SAND IS NOT REQUIRED).  SAND
MUST BE WHITE, TAN, YELLOW, OR BROWN IN COLOR.

6 THE TOPSOIL PORTION OF THE MIXTURE SHALL CONSIST OF 50% SIFTED, UNWASHED COARSE SAND (WITH FINES
ALLOWED), 25% COMPOSTED LEAF/BARK MULCH, 25% MINERAL SILT OR FINER MATERIAL (STONE DUST FROM ROCK
CRUSHING OPERATIONS OR ANY SILT/CLAY).

(D   = 13.2 in)50VDOT CL I RIPRAP

0.08 - 2.5 in (2 - 64 mm) (D   =1.3 in)50

1.  TOPSOIL SHALL BE PLACED ON DESIGNATED AREAS WITHIN THE LOD TO A MINIMUM DEPTH OF 4 INCHES, ON TOP OF 3"
(MINIMUM) OF LOOSENED SUBGRADE.

2.  ALL SALVAGED SOIL SHALL BE FROM THE "O" OR "A" HORIZONS (SEE TYPICAL SOIL HORIZON DETAIL - THIS SHEET).
HORIZONS "B" AND "C" SHALL ONLY BE USED FOR FILL MATERIAL.

3.  SALVAGED SOIL SHALL ONLY BE HARVESTED FROM AREAS DESIGNATED TO BE GRADED.  NO TOPSOIL SHALL BE
REMOVED FROM THE SITE AND A SOIL HARVEST CAN HAPPEN AT ANY GIVEN TIME DURING CONSTRUCTION.

4.  ALL HARVESTED SOIL MUST BE PROPERLY STORED IN A DESIGNATED STOCKPILE/STAGING AREA WITH APPROPRIATE
E&S CONTROLS IN ACCORDANCE WITH THE CONSTRUCTION PLANS AND THE VIRGINIA EROSION AND SEDIMENT
CONTROL HANDBOOK (VESCH).

5.  THE TOPSOIL MIXTURE SHALL BE WELL MIXED AND SEEDED PER THE PLANTING PLAN IMMEDIATELY FOLLOWING
INSTALLATION AND PRIOR TO STRAW AND MATTING PLACEMENT.

6.   IMPORTED TOPSOIL SHALL MEET THE REQUIREMENTS SPECIFIED IN THE CONSTRUCTION SPECIFICATIONS.

TOPSOIL SPECIFICATIONS

TYPICAL SOIL HORIZON PROFILE
O HORIZON – THE TOP LAYER OF SOIL IS
COMPOSED PRIMARILY OF ORGANIC
MATERIAL, INCLUDING LEAF LITTER,
HERBACEOUS PLANTS, INSECTS, AND
MICROORGANISMS.

A HORIZON – REFERRED TO AS TOPSOIL, WHERE
SEEDS GERMINATE AND PLANT ROOTS THRIVE.
THROUGH ELUVIATION, MINERALS AND CLAYS
HAVE BEEN REMOVED, LEAVING THIS LAYER OF
SAND AND SILT.

B HORIZON – REFERRED TO AS SUBSOIL.
THROUGH PROCESS OF ILLUVIATION, SUBSOIL
CONTAINS MINERAL DEPOSITS THAT HAVE
MIGRATED FROM ABOVE SOIL HORIZON.

C HORIZON – THIS WEATHERING ROCK LAYER
IS REFERRED TO AS REGOLITH AND CONSISTS
OF UNCONSOLIDATED ROCKS AND LITTLE
ORGANIC MATERIAL THAT INHIBIT THE
GROWTH OF PLANT ROOTS

R HORIZON – THE “R” STANDS FOR ROCK AND
IT REFERS TO THE UNCONSOLIDATED ROCK OR
SOLID BEDROCK OF THIS HORIZON.

SUBSTRATUM - C

SUBSOIL - B

SURFACE - A

ORGANIC LAYER - O

3

3 CONTRACTOR TO REUSE EXISTING ROCK CHECK DAM STONE TO SUPPLEMENT IMPORTED REINFORCED BED
MATERIAL, WHILE ADHERING TO GENERAL MATERIAL SIZE REQUIREMENTS.
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LOW FLOW POOL
 NOT TO SCALE

EX. GRADE

CENTER OF LOW
FLOW POOL

EARTH FILL
BANKFULL

LOW FLOW
POOL WIDTH

BL

BL

CROSS SECTION - LOW FLOW POOL
NOT TO SCALE

POOL SHIFT
LOW FLOW

POOL DEPTH

SEE GRADING AND
PROFILE FOR LOW FLOW

POOL LENGTH AND
SPECIFIC ELEVATIONS.

BOULDER POOL NOTES:
1.  REFER TO "STRUCTURE ROCK NOTES" (SHEET 16)
FOR ADDITIONAL INFORMATION CONCERNING ALL
STRUCTURES.
2.  SEE LONGITUDINAL PROFILE FOR WEIR POINT
LOCATIONS          AND ELEVATIONS.
3.  ALL WEIR POINTS ARE LOCATED ON THE
DOWNSTREAM EDGE OF THE WEIR ROCK.
4.  THE WEIR HEADER ROCK LOCATION SHALL BE
VARIED LATERALLY WITHIN THE HALF-BANKFULL
CHANNEL. CENTER WEIR ROCKS SHALL BE SHIFTED
TO FORM AN IRREGULAR FLOW PATTERN FROM
POOL TO POOL.
5. FOLLOW THE LOG SILL DETAIL (SHEET 16) FOR
INSTALLATION OF DOWNSTREAM LOG SILLS
(RATHER THAN BOULDER) WHERE APPLICABLE.

BANKFULL ELEVATION

SECTION XS1
NOT TO SCALE

NOT TO SCALE
SECTION XS2

A - BANKFULL WIDTH

A - BANKFULL WIDTH

D - WEIR WIDTH

E - POOL WIDTH

TOPSOIL
(4" MIN.)

TOPSOIL
(4" MIN.)

BOULDER POOL
NOT TO SCALE

REFER TO PROFILE SHEETS
FOR ADDITIONAL INFORMATION

REFER TO PLANTING PLAN FOR
PLANTING REQUIREMENTS

BL

BL
BL

BL

HEADER
ROCKS

IN-SITU SOIL

IN-SITU SOIL

FILL
MATERIAL

ADDITIONAL FOOTER
ROCKS MAY BE
NECESSARY AT WEIR
LOCATION IF BOTTOM OF
LAST FOOTER IS NOT 18"
BELOW POOL INVERT

F - MAX POOL
DEPTH

BOTTOM OF
FOOTER ROCKS
18" (MIN) BELOW

POOL INVERT

XS1XS1

XS3

XS3

NOT TO SCALE
PLAN VIEW

XS2
XS2

HEADER
ROCKS

WEIR
ROCKS

BOULDERS
FOR FLOW
DIRECTION

VARY WEIR ARM
ANGLES BETWEEN

30° AND 60°

FOOTER
ROCKS

BL

BL

TA
N

G
EN

T

12  BKF

SCOUR
POOL

SCOUR
POOL

FLO
W

BK
F

B -  1
2 BANKFULL WIDTH

A - BANKFULL WIDTH

FLOW

NOT TO SCALE
SECTION XS3

POOL LENGTH

STEP HEIGHT

PROPOSED
INVERT

BOTTOM OF
FOOTER ROCKS
18" (MIN) BELOW

POOL INVERT

WEIR ROCKS

FILTER FABRIC

BANKFULL

C - MAX WEIR
DEPTH

W

LA

W

RA

LA2

W2
RA2

S

4 ft
MAX. HEIGHT

=BACKFILL SLOPE ANGLE (2H:1V OR FLATTER
BUT GREATER THAN 5.0%)

=INCLINATION OF WALL FROM HORIZONTAL
(1H:1V)

ROCKS SHALL BE ANGULAR AND HAVE
A MINIMUM WIDTH EQUAL TO 1/3 THE
VERTICAL HEIGHT OF THE WALL

EXISTING
GRADE

STABLE CUT FACE

TOE OF BANK

FL
O

W

6-IN. SETBACK
BETWEEN ALL ROCK
ROWS

TOE TRENCH AND FOOTER ROCK
(SET BELOW SCOUR DEPTH)

GEOTEXTILE TO PREVENT
PIPING OF FINES

TOPSOIL (SEE TYPICAL RIFFLE DETAIL)

ADAPTED FROM
MARYLAND'S WATERWAY

CONSTRUCTION GUIDELINES

TIE INTO
EXISTING
GRADE

NOT TO SCALE
DEFINITION SKETCH

NOT TO SCALE
SECTION XS1

NOT TO SCALE
PLAN VIEW

STREAM BED

IMBRICATED ROCK WALL
NOT TO SCALE

GRADE FROM TOP OF WALL TO
EXISTING GRADE (MAX SLOPE = 2:1)

XS1XS1

GENERAL ROCK WALL NOTES:
1.  REFER TO "GENERAL
STRUCTURE NOTES" FOR
ADDITIONAL INFORMATION
CONCERNING ALL STRUCTURES.
2.  STONE BLOCKS SHALL BE
ROTATED INTO THE BANK
DURING PLACEMENT SUCH THAT
THE UPSTREAM BLOCKS
OVERLAP THE DOWNSTREAM
BLOCKS BY A MINIMUM OF 6
INCHES.

MINIMUM 6" SETBACK

MINIMUM 6"
OVERLAP

PLACE ROCKS SO THAT
JOINTS DO NOT ALIGN
WITH JOINTS BELOW.

SEE LONGITUDINAL PROFILE
FOR PLACEMENT OF BED MIX
IN POOLS (IF APPLICABLE).

SEE LONGITUDINAL PROFILE
FOR PLACEMENT OF BED MIX
IN POOLS (IF APPLICABLE).

ROCK STEP
NOT TO SCALE

FOOTER
ROCK

WEIR
ROCK

XS3

SECTION XS1
NOT TO SCALE

XS3

TIE OUT ROCK
AT BANKFULL
(MAX. 2:1 SLOPE)

RIFFLE BANKFULL WIDTH

FL
O

W

PLAN VIEW
NOT TO SCALE

LENGTH VARIES
(SEE GENERAL

NOTE #2)

BKF

SECTION XS3
NOT TO SCALE

STREAMBED

LENGTH VARIES
(SEE GENERAL NOTE #2)

FLOW

FILTER
FABRIC

ROCK STEP NOTES:
1.  REFER TO "STRUCTURE NOTES" FOR ADDITIONAL
INFORMATION CONCERNING ALL STRUCTURES.
2.  SEE GRADING PLAN AND/OR PROFILE FOR WEIR
POINT LOCATIONS AND ELEVATIONS.
3.  WEIR POINTS ARE LOCATED ON THE
DOWNSTREAM EDGE OF THE WEIR ROCK, EXCEPT
THE LAST WEIR POINT IN THE SERIES IS LOCATED ON
THE UPSTREAM EDGE.

BK
F

BANKFULL
LIMIT

XS1XS1

XS2XS2

SECTION XS2
NOT TO SCALE

TIE OUT ROCK
AT BANKFULL
ELEVATION AND
WIDTH

RIFFLE BANKFULL WIDTH

WEIR
STATION POINT #

WEIR
ELEVATION  A

----23+18.0 1114.67
23+22.0 0.5

0.523+24.0

WEIR
ROCK STEP DIMENSIONS

REACH ID

TRIB 1

1113.92
1113.17

1
2

B
----
0.75

BANKFULL ELEVATION
A - POOL
DEPTH

B -
DROP
OVER

FEATURE

PARAMETER (FT)

END

50+29.0 1142.06
50+31.0 1141.31

2
END

0.75
CANTER
DRIVE

----50+10.0 1146.31
50+12.0 0.5
50+25.0

1145.56
1142.81

1
END

----
1

0.75
---- ----
0.5 0.75
0.5 0.75

60+50.0 1149.29
60+52.0 1148.29

1
END

----60+15.0 1159.39
60+19.0 0.5
60+21.0

1158.39
1157.39

1
2

----
END

1.00

0.5 1.00

60+80.0 1140.89
60+84.0 1139.89

1
2

60+65.0 1144.99
60+69.0
60+71.0

1143.99
1142.99

1
2

END

60+86.0 1138.89END

0.5 1.00
---- ----

----
0.5

----
1.00

0.5 1.00
----
0.5

----
1.00

0.5 1.00

TRIB 2
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U2 - (INCLINE SLOPE)

E1 - (LENGTH OF VANE)

U1- (INCLINE SLOPE OF VANE)

E2 - (INNER BASELINE
LENGTH)

K

J1

K

BANKFULL ELEVATION

CENTER
HEADER

ROCK
M1

VANE
HEADER

ROCK

FOOTER
ROCK

SECTION XS1
NOT TO SCALE

B1

BACKFILL
BETWEEN VANE
AND BANK WITH

REINFORCED BED
MATERIAL

N2N3

L - (BOTTOM WIDTH OF CHANNEL)

N1N4

SECTION XS3
NOT TO SCALE

BANKFULL ELEVATION

A3 - (BANKFULL WIDTH)

REFER TO PLANTING
PLAN FOR PLANTING

REQUIREMENTS
VANE HEADER ROCK

K

FOOTER
ROCK

R

P H

A1 - (BANKFULL WIDTH)

INNER BANK OUTER BANK
INNER BANK

OUTER BANK

S

B1B3 - (INNER BL TO BKF)

BL

BL

BL

BL

J1

M2

Q

MODIFIED CROSS VANE NOTES:
VARIABLE "A1" IS THE BANKFULL WIDTH AT SECTION XS1, VARIABLE "A2" IS THE BANKFULL WIDTH AT SECTION XS2, AND "A3" IS BANKFULL WIDTH AT XS3.  THE BANKFULL WIDTH
CHANGES CONTINUOUSLY THROUGHOUT THE STRUCTURE BASED ON GRADING OF THE BAR.
VARIABLE "F" IS IN UNITS OF DEGREES AND VARIABLES "U1" AND "U2" ARE SLOPES EXPRESSED AS VERTICAL:HORIZONTAL (V:H) AND IN UNITS OF FT/FT.
VARIABLES "J1", "J2", "K", "M1", & "M2" ARE DEPTHS RELATIVE TO BANKFULL.
SEE PLAN VIEW FOR VARIABLE "H" (SILL LENGTH AND PLACEMENT).
VARIABLES "N" AND "R" ARE SLOPES EXPRESSED AS HORIZONTAL:VERTICAL (H:V).

1

2
3
4

FOOTER ROCK: BOTTOM 18"
(MIN) BELOW MAX POOL DEPTH

REFER TO PROFILE AND
STAKEOUT SHEETS FOR

ADDITIONAL INFORMATION

FILTER
FABRICPROP.

STREAMBED

FOOTER ROCK

NOT TO SCALE
SECTION XS5

FLOW

BANKFULL ELEVATION
PROJECTED

BASELINE
INVERT OF

STREAMBED

NOT TO SCALE
SECTION XS4

FLOW

BANKFULL ELEVATION

PROJECTED BASELINE
INVERT OF STREAMBED

PROJECTED BASELINE
INVERT OF STREAMBED

VANE HEADER ROCKS

VANE HEADER
ROCK

VANE HEADER ROCK

TOPSOIL
(4" MIN.)

5

HEADER ROCK SEAMS SHALL
NOT ALIGN WITH FOOTER ROCK

SEAMS BELOW

T -(BOTTOM
WIDTH OF POOL)D

B2 - (INNER BL TO BKF)

4

5 1

2

4
2

5

3

NOT TO SCALE
PLAN VIEW

12" DIAM SILL
ROCKS SET
AT GRADE

EXTEND SILLS A
MINIMUM OF THREE (3)
FT BEYOND BANKFULL
WIDTH. SEE PLANVIEW.

XS5

XS5

FL
O

W

XS4

XS4

E1
 - 

(L
EN

G
TH

 O
F 

VA
NE

)

VANE
HEADER
ROCKS

F -
(DEPARTURE
ANGLE)

XS3

G1 - (OUTER
BASELINE
LENGTH))

H

INNER BANK

OUTER BANK

J1

K - MAX
POOL
DEPTH

HXS3

E2

BL

BL

C2

B1BK
F

A1 - (BANKFULL WIDTH)

C1
OUTER
VANE

WIDTH

INNER
VANE

WIDTH

BAR

BAR

BK
F

B2

WIDTH OF BASELINETO OUTER BKF

WIDTH OF BASELINETO INNER BKF

BKF

XS1

XS1

TAN
G

EN
T

G2

RADIAL LINE

RADIAL LINE

RADIAL LINE

TA
N

G
EN

T

B3

CENTER WIDTH
D

XS2
XS2

FOOTER
ROCKS

J2A2

A3

PLAN VIEW DEPICTS A STRUCTURE IN A LEFT MEANDER (WITH
THE OUTER BANK SITUATED ON THE RIGHT LOOKING
DOWNSTREAM).  FOR A RIGHT MEANDER STRUCTURE (WITH
THE OUTER BANK ON THE LEFT), THE PLAN VIEW IS A MIRROR
IMAGE OF WHAT SHOULD BE CONSTRUCTED.  **THE LONG VANE
IS ALWAYS SITUATED ON THE OUTER BANK.

SPLASH
ROCK

5

2 4
3

1
A2 - (BANKFULL WIDTH)

BL

B

BANKFULL ELEVATION

NOT TO SCALE
SECTION XS2

PROP.
STREAMBED

INNER BANK OUTER BANK

1

FOOTER
ROCK

HEADER
ROCK

EX. GRADE

BOULDER RIFFLE NOTES:
1.  REFER TO TYPICAL RIFFLE SECTION FOR CROSS SECTION DIMENSIONS.
2.  WEIR ELEVATIONS AND LOCATIONS SHALL ADHERE TO PLAN SPECIFICATIONS.  BETWEEN THESE POINTS INVERT LOCATION IS
EXPECTED TO VARY WIDELY THROUGH THE FULL WIDTH OF THE LOW FLOW CHANNEL.  SEE TYPICAL RIFFLE DETAIL FOR ADDITIONAL
INFORMATION.
3.  40% OF RIFFLE AREA SHALL CONSIST OF PROTRUDING RANDOM BOULDERS (STRUCTURE ROCK).  BOULDERS SHALL BE PLACED SO
AS TO MAXIMIZE CHANNEL ROUGHNESS (NOT FLAT), LEAVING LOCALIZED SCOUR HOLES BETWEEN PROTRUDING BOULDERS.
BOULDERS SHALL BE PLACED WITH 1/4 TO 1/2 OF THE ROCK HEIGHT BURIED BELOW THE INVERT AND THE REMAINDER PROTRUDING
FROM THE SURROUNDING BED.  PROTRUSION HEIGHTS SHALL VARY.
4.  SPECIFIC LOCATIONS FOR RANDOM BOULDER PLACEMENT SHALL BE MARKED AND REVIEWED BY DESIGN ENGINEER OR ENGINEER'S
REPRESENTATIVE PRIOR TO PLACEMENT.
5.  RANDOM BOULDERS SHOULD BE PLACED AT THE DESIGNATED LOCATIONS AND THE FEATURE BACKFILLED WITH MATERIAL AS
SPECIFIED IN THE PROFILE AND BOULDER RIFFLE MIXTURE SPECIFICATIONS.

SECTION XS3
NOT TO SCALE

A - BOULDER RIFFLE LENGTH

REFER TO PROFILE SHEETS
FOR ADDITIONAL INFORMATION

XS1XS1

PLAN VIEW
NOT TO SCALE

XS2XS2

BANKFULL

SECTION XS1*
NOT TO SCALE

2.0' DEPTH OF BOULDER
RIFFLE MIX (SEE PROFILE

AND SPECIFICATIONS FOR
ADDITIONAL INFORMATION.)

COIR FABRIC

BANKFULL WIDTH
(SEE NOTE 1)TOPSOIL

(6" MIN.)

NOT TO SCALE
SECTION XS2

UPSTREAM ROCK
PROJECTED ONTO

CROSS-SECTION

LOW FLOW WIDTH

XS3

XS3

1/4 TO 1/2 OF BOULDER
HEIGHT TO PROTRUDE
ABOVE DESIGN INVERT
ELEVATION

A 
- B

O
U

LD
ER

 R
IF

FL
E 

LE
N

G
TH

LOW FLOW WIDTH
(SEE NOTE 1)

BOULDER

RANDOM BOULDER
PLACEMENT

BOULDER RIFFLE
NOT TO SCALE

FL
O

W

BK
F

*SEE TYPICAL RIFFLE
DETAIL FOR DIMENSIONS

RIFFLE SLOPE(SEE PROFILE) BANKFULL

MAX RIFFLE DEPTH
(SEE NOTE 1)

BANKFULL WIDTH

2.0' DEPTH OF BOULDER RIFFLE MIX
(SEE PROFILE AND SPECIFICATIONS
FOR ADDITIONAL INFORMATION.)
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WSSI and Roanoke County Digital Data

EROSION AND SEDIMENT CONTROL NARRATIVE

A.     PROJECT DESCRIPTION

THIS STREAM RESTORATION PROJECT BEGINS NEAR THE MORE UPSTREAM EXISTING WOODEN FOOTBRIDGE BEHIND 5367 CANTER DRIVE AND FLOWS SOUTHWEST FOR APPROXIMATELY 1,300 FEET BEFORE ENTERING THE
EXISTING 36-INCH CULVERT NEAR THE STREAM'S CONFLUENCE WITH MUDLICK CREEK. THE PROJECT AREA INCLUDES APPROXIMATELY 59,210 SF (1.36 AC) OF LAND DISTURBANCE. NATURAL CHANNEL DESIGN (NCD) TECHNIQUES
WERE UTILIZED TO DEVELOP A STABLE CHANNEL CROSS SECTION, LONGITUDINAL PROFILE, AND PLANFORM GEOMETRY FOR THE DEGRADED STREAM CHANNEL THAT IS PROPOSED TO BE RESTORED.  NCD RESTORES A
DEGRADED STREAM BY MIMICKING, TO THE EXTENT PRACTICABLE, THE CHARACTERISTICS OF A STABLE, "NATURAL" STREAM.  THROUGH THE USE OF GEOMORPHIC PRINCIPLES, NCD SEEKS TO ACHIEVE LONG-TERM STABILITY
GIVEN CURRENT AS WELL AS FUTURE FLOW RATES.

B.     EXISTING SITE CONDITIONS

THE PROJECT AREA ENCOMPASSES MUCH OF THE CONFINED FLOODPLAIN AREA, BOUNDED TIGHTLY BY STEEP SLOPES LEADING TO RESIDENTIAL PROPERTIES ALONG CANTER DRIVE TO THE SOUTHWEST AND HIDDEN VALLEY
HIGH SCHOOL PROPERTY ON TITAN TRAIL TO THE NORTHEAST. THE DRAINAGE AREA FOR THE REACH  IS 77 ACRES WITH APPROXIMATELY 22% IMPERVIOUSNESS.  THE CHANNEL SLOPE IN THE AREA VARIES WIDELY, FROM 2%
TO 4.5% WITHIN THE PROJECT REACH.

C.    ADJACENT AREAS

THE SUBJECT SITE IS BOUNDED BY SINGLE FAMILY HOMES AND PUBLIC SCHOOL PROPERTY. WORK IS BEING DONE WITHIN EASEMENTS OBTAINED FROM ADJACENT LANDOWNERS.

D.    OFF-SITE AREAS

NO OFF-SITE LAND DISTURBING ACTIVITIES ARE PROPOSED.

E.     CRITICAL AREAS

THIS PROJECT IS LOCATED ENTIRELY WITHIN A STREAM CHANNEL; HOWEVER, THE DESIGN PRESENTED HEREIN PROPOSES TO RESTORE THIS DEGRADED STREAM CHANNEL THUS IMPROVING THE WATER QUALITY OF THE
DOWNSTREAM RECEIVING WATERS.

F.     SOILS

THE SOIL LOCATED ON THE PROJECT SITE IS  COMPRISED OF HAYESVILLE CHANNERR FINE SANDY LOAM (28E) AND CHISWELL-LITZ COMPLEX (5D AND 5E). HAYESVILLE (28E) IS NOT A HYDRIC SOIL AND THE WATER TABLE IS
TYPICALLY MORE THAN 6 FEET FROM THE SURFACE. THIS SOIL DRAINS WELL (HYDROLOGIC SOIL GROUP B)  AND  HAS LOW EROSION POTENTIAL (K = 0.17).  CHISWELL-LITZ COMPLEX IS NOT A HYDRIC SOIL AND THE WATER
TABLE IS TYPICALLY MORE THAN 6 FEET FROM THE SURFACE. THIS SOIL DRAINS POORLY (HYDROLOGIC SOIL GROUPS C AND D)  AND  HAS MODERATE EROSION POTENTIAL (K = 0.37-0.43).

  G.    EROSION AND SEDIMENT CONTROL MEASURES

1. BEFORE ANY WORK IN THE STREAM AREA COMMENCES, AN ON-SITE PRE-CONSTRUCTION MEETING SHALL BE HELD TO ENSURE THAT ALL AFFECTED PARTIES (DESIGN ENGINEER,  CONTRACTOR, STATE OFFICIALS, OWNER,
AND PROJECT MANAGER) FULLY UNDERSTAND THE CONSTRUCTION SEQUENCING.

2. MATERIALS AND METHODS USED IN CONSTRUCTION AND MAINTENANCE OF THE EROSION AND SEDIMENT CONTROL MEASURES REQUIRED SHALL CONFORM TO THE CONSTRUCTION STANDARDS AND SPECIFICATIONS IN
CHAPTER 3 OF THE VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK (VESCH), THIRD EDITION, 1992, AS WELL AS ANY OTHER APPLICABLE LOCAL, STATE, AND FEDERAL REGULATIONS.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING ANY ADDITIONAL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES THAT MAY BE REQUIRED BY THE CITY INSPECTOR, OR COMMENSURATE WITH
THEIR SEQUENCE OF CONSTRUCTION, TO PREVENT EROSION AND SEDIMENT CONTROL RELATED DAMAGE TO PROPERTY OF OTHERS, ADJACENT AND/OR DOWNSTREAM WATERWAYS, OR TO THE PROJECT, DURING
CONSTRUCTION AND PRIOR TO PERMANENT STABILIZATION OF ALL DISTURBED AREAS.

4. PRIOR TO ANY OTHER CONSTRUCTION ACTIVITIES, PERIMETER EROSION CONTROL MEASURES ARE TO BE INSTALLED (I.E. SILT FENCE, STONE CONSTRUCTION ENTRANCE ) AROUND THE LIMITS OF CLEARING.

5. WORK WITHIN THE STREAM AREA SHALL NOT COMMENCE UNTIL AFTER PERIMETER EROSION CONTROL MEASURES ARE APPROVED BY THE COUNTY INSPECTOR.

6. FOR ANY CLEARING OR GRADING ON THE SITE, THE LIMITS OF CLEARING AND GRADING (LOC) SHALL BE MARKED WITH FLAGGING.

7. THE LOC SHALL BE REVIEWED ON-SITE WITH THE CONTRACTOR, THE OWNER OR OWNER'S REPRESENTATIVE(S), AND A COUNTY URBAN FORESTER, AND A DETERMINATION MADE AT THAT TIME REGARDING WHICH TREES
WILL BE REMOVED BASED ON THE APPROVED GRADING AND STREAM RESTORATION ACTIVITIES.

8. ADJUSTMENTS WILL BE MADE TO FLAGGING MARKING THE LOC TO ADEQUATELY PROTECT TREES TO BE PRESERVED AND ALLOW REMOVAL OF TREES TO BE REMOVED. TREE PROTECTION FENCING SHALL BE ERECTED
ALONG THESE ADJUSTED LIMITS OF CLEARING AND GRADING PRIOR TO THE COMMENCEMENT OF ANY OTHER CONSTRUCTION ACTIVITIES.

9. TREES TO BE REMOVED THAT ARE LOCATED ON THE LOC OR IMMEDIATELY ADJACENT TO THE LOC WITHIN THE PROTECTED AREA SHALL BE REMOVED USING CHAIN SAWS TO MINIMIZE ROOT ZONE DISTURBANCE OR
TREES TO BE PRESERVED. (PFM 12-0603.1B(1))

10. THE CONTRACTOR SHALL AVOID WETLAND AREAS WHEN POSSIBLE DURING CONSTRUCTION.  ALL ACCESS AND STOCKPILE AREAS TO BE RETURNED TO PRE-CONSTRUCTION CONDITIONS AT THE COMPLETION OF
CONSTRUCTION.

11. STOCKPILE AREAS HAVE BEEN DESIGNATED PRIMARILY FOR STOCKPILING SOIL AND ROCK.  SILT FENCE SHALL BE PLACED ALONG THE DOWNSTREAM SIDE OF ANY STOCKPILE OF SOIL THAT WILL REMAIN STOCKPILED AT
THE END OF ANY WORK DAY.  ADDITIONAL AREAS MAY BE UTILIZED AS STOCKPILE AREAS IF APPROVED BY ENGINEER AND THE CITY SITE INSPECTOR.

12. STABILIZATION MEASURES SHALL BE APPLIED TO EARTHEN STRUCTURES SUCH AS DAMS, DIKES, AND DIVERSIONS IMMEDIATELY AFTER INSTALLATION.

13. ONLY DISTURB AS MUCH AREA AS CAN BE STABILIZED IN ONE DAY.

14. STABILIZE ALL DISTURBED AREAS, INCLUDING ACCESS AREAS AT THE END OF EACH DAY.

15. ALL STREAM WORK SHALL BE CONDUCTED IN THE DRY, AND NO WORK SHALL BE PERFORMED IN THE RAIN. IF THERE IS A THREAT OF RAIN, WORK IS TO STOP AND WORK AREA SHALL BE STABILIZED.

16. A "PUMP AROUND" SYSTEM SHALL BE USED TO DIVERT THE STREAM DURING CONSTRUCTION.  SANDBAG DIKES SHALL BE INSTALLED WITHIN THE STREAM AROUND THE AREA TO BE DISTURBED THAT DAY (LARGER
REACHES ARE ALLOWED IF APPROVED BY THE SITE ENGINEER);  ONE AT THE UPSTREAM LIMIT OF DISTURBANCE AND ONE AT THE DOWNSTREAM LIMIT OF DISTURBANCE.  IF BASEFLOW IS PRESENT, AN ADEQUATELY SIZED
PUMP SYSTEM SHALL BE USED TO PUMP BASEFLOW AROUND THE AREA OF CONSTRUCTION AND BACK INTO THE STREAM AT A POINT DOWNSTREAM OF THE SECOND SANDBAG DIKE.  WORK SHALL NOT PROCEED DURING
RAIN EVENTS.  IF SEDIMENT LADEN WATER ACCUMULATES AT THE DOWNSTREAM SANDBAG DIKE, SUCH WATER SHALL BE PUMPED INTO A FILTER BAG PRIOR TO BEING RELEASED BACK INTO THE STREAM.

17. ACCESS ACROSS AND IN THE STREAM SHALL BE ALLOWED WITHIN THE STREAM REACH PROTECTED BY THE "PUMP AROUND" SYSTEM AS DESCRIBED ABOVE.

18. SITE WORK ACTIVITIES SHALL BE COMPLETED, IF POSSIBLE, AT LEAST EIGHT WEEKS EARLIER THAN THE RECOMMENDED PLANTING WINDOW (I.E. AUGUST 30). DURING THIS TIME, THE EROSION CONTROL COVER CROP
SHALL BE PERMITTED TO MATURE.

19. ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES SHALL BE REMOVED WITHIN 30 DAYS AFTER FINAL SITE STABILIZATION OR AFTER THE TEMPORARY MEASURES ARE NO LONGER NEEDED, UNLESS
OTHERWISE AUTHORIZED BY THE COUNTY INSPECTOR. TRAPPED SEDIMENT AND THE DISTURBED SOIL AREA RESULTING FROM THE DEPOSITION OF TEMPORARY MEASURES SHALL BE PERMANENTLY STABILIZED TO
PREVENT FURTHER EROSION AND SEDIMENTATION.

H. PERMANENT STABILIZATION

1. PLANTING OF ALL SPECIFIED CONTAINERIZED STREAMSIDE AND RIPARIAN VEGETATION SHALL BE LIMITED TO THE PERIOD BETWEEN NOVEMBER 30 AND MARCH 30, UNLESS APPROVED BY WSSI WITH SPECIAL WARRANTY
CONDITIONS. NO PLANTING SHALL OCCUR WHEN THE SOIL IS FROZEN.

2. PLANT ALL SPECIFIED PLANT MATERIAL ON THE NEW STREAM BANKS AND RIPARIAN AREAS - SUBJECT TO TIME OF YEAR RESTRICTIONS IN PLANTING SPECIFICATIONS, CUTTING HOLES AS REQUIRED IN THE EROSION
CONTROL FABRIC. SEE VEGETATION NOTES AND THE SCHEDULE FOR SPECIFICATIONS REGARDING PLANTS AND PLANTING MATERIAL. PLANTING CONTRACTOR SHALL USE SAME ACCESS POINTS TO MINIMIZE
DISTURBANCE.

3. FOR ALL PLANTING TYPES, QUANTITIES, SPECIFICATIONS AND DETAILS PLEASE REFER TO THE PLANTING PLAN.

I. GENERAL LAND CONSERVATION NOTES

1. PERMANENT OR TEMPORARY STABILIZATION MUST BE APPLIED TO DENUDED AREAS WITHIN 7 DAYS AFTER FINAL GRADE IS REACHED OR WITHIN 7 DAYS TO DENUDED AREAS TO REMAIN DORMANT FOR LONGER THAN 14
DAYS.

2. ANY DISTURBED AREA NOT COVERED BY GENERAL CONSERVATION NOTE 1 AND NOT PAVED, SODDED  OR BUILT UPON BY NOVEMBER 1, OR DISTURBED AFTER THAT DATE, SHALL BE MULCHED IMMEDIATELY WITH HAY OR
STRAW MULCH AT THE RATE OF 2 TONS/ACRE (4483 KG/HA) AND OVERSEEDED BY APRIL 15.

3. AT THE COMPLETION OF THE PROJECT CONSTRUCTION AND PRIOR TO BOND RELEASE ALL TEMPORARY SEDIMENT CONTROLS SHALL BE REMOVED AND ALL DENUDED AREAS SHALL BE STABILIZED.

J. MAINTENANCE PROGRAM.

THE CONTRACTOR SHALL INSPECT ALL EROSION AND SEDIMENT CONTROL MEASURES IMMEDIATELY (WITHIN 24 HOURS) AFTER EACH RUNOFF PRODUCING RAINFALL EVENT, AT LEAST DAILY DURING PROLONGED RAINFALL, AND
AT LEAST ONCE EVERY FOURTEEN DAYS. DAMAGED OR DEFICIENT MEASURES SHALL BE REPAIRED BY THE CLOSE OF EACH DAY AND ANY ADDITIONAL MEASURES REQUIRED SHALL BE IMMEDIATELY INSTALLED.  FURTHER, THE
CONTRACTOR SHALL MAKE A DAILY REVIEW OF AREAS OF CONSTRUCTION ACTIVITY TO INSURE THAT EROSION AND SEDIMENT CONTROL DEVICES ARE PROPERLY LOCATED FOR EFFECTIVENESS. WHERE DEFICIENCIES EXIST,
ADDITIONAL MEASURES SHALL BE PROMPTLY INSTALLED. THE CONTRACTOR SHALL ALSO BE RESPONSIBLE FOR PROVIDING ANY ADDITIONAL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES THAT MAY BE
REQUIRED, COMMENSURATE WITH HIS SCHEDULING SEQUENCE OF CONSTRUCTION, TO PREVENT EROSION AND SEDIMENT RELATED DAMAGE TO THE PROPERTY OF OTHERS, TO ADJACENT AND/OR DOWNSTREAM WATERWAYS,
OR TO THE PROJECT, DURING CONSTRUCTION AND PRIOR TO PERMANENT STABILIZATION OF ALL DISTURBED AREAS.

THE CONTRACTOR SHALL INSTALL ANY AND ALL EROSION AND SEDIMENT CONTROLS DEEMED NECESSARY TO ACCOUNT FOR SITE AND ACTIVITY SPECIFIC ISSUES DETERMINED BY EITHER THE CITY INSPECTOR OR THE 
ENGINEER'S REPRESENTATIVE.

K.  TWO-PHASE E&S CONTROLS

DUE TO THE NATURE OF THIS PROJECT, ONLY A PHASE I EROSION AND SEDIMENT CONTROL PLAN IS REQUIRED.  NO STORMWATER INFRASTRUCTURE WILL BE CONSTRUCTED (I.E. CURB, GUTTER, INLETS, ETC.), MAKING
INCLUSION OF A PHASE II EROSION AND SEDIMENT CONTROL PLAN UNNECESSARY.  SITE DISTURBANCE SHALL BE LIMITED TO THE SECTION OF WORK AREA UNDER ACTIVE CONSTRUCTION, AS WELL AS THE AREA IMMEDIATELY
ADJACENT. NO SECTION OF STREAM WILL BE LEFT UNSTABILIZED OVERNIGHT.  THIS WORK AREA WILL BE ISOLATED FROM THE ACTIVE STREAM CHANNEL THROUGH THE USE OF A PUMP AROUND DIVERSION.  IN ADDITION, THIS
DIVERSION WILL NOT BE REMOVED UNTIL THE STREAM CHANNEL IS STABILIZED AND THE ADJACENT AREA IS COVERED WITH STRAW.

MINIMUM STANDARDS NARRATIVE

MS-1 (SOIL STABILIZATION):  SOIL SHALL BE STABILIZED PURSUANT TO THE EROSION AND SEDIMENT CONTROL NARRATIVE, SECTIONS H AND I.

MS-2 (SOIL STOCKPILE STABILIZATION):  PURSUANT TO THE EROSION AND SEDIMENT CONTROL NARRATIVE, SECTION G, NOTE 11 (THIS SHEET); SILT FENCE WILL BE PLACED AROUND ANY SOIL THAT WILL BE
STOCKPILED FOR LONGER THAN ONE DAY.

MS-3 (PERMANENT STABILIZATION):  PERMANENT STABILIZATION SHALL BE APPLIED PURSUANT TO THE EROSION AND SEDIMENT CONTROL NARRATIVE, SECTION H (THIS SHEET).  SPECIFICS REGARDING THE
PLANTINGS ARE PROVIDED ON THE PLANTING PLAN, VEGETATION SCHEDULE, AND PLANTING NOTES & DETAILS SHEETS.

MS-4 (SEDIMENT BASINS & TRAPS):  NOT APPLICABLE, NO SEDIMENT BASINS OR TRAPS ARE PROPOSED TO BE CONSTRUCTED AS PART OF THIS PROJECT.

MS-5 (STABILIZATION OF EARTHEN STRUCTURES):  PURSUANT TO THE EROSION AND SEDIMENT CONTROL NARRATIVE, SECTION G, NOTE 12 (THIS SHEET); ALL EARTHEN STRUCTURES SHALL BE STABILIZED
IMMEDIATELY AFTER INSTALLATION.

MS-6 (SEDIMENT TRAPS & SEDIMENT BASINS):  NOT APPLICABLE, NO SEDIMENT BASINS OR TRAPS ARE PROPOSED TO BE CONSTRUCTED AS PART OF THIS PROJECT.

MS-7 (CUT/FILL SLOPES DESIGN & CONSTRUCTION):  CUT/FILL SLOPES DESIGNED TO MINIMIZE EROSION AND CONFIRMED WITH MODELING. FURTHERMORE, DETAILED PLANTING PLAN WILL YEILD LONG TERM
STABILITY.

MS-8 (CONCENTRATED RUNOFF DOWN SLOPES):  NO CONCENTRATED RUNOFF SHALL BE ROUTED DOWN PROPOSED FILL/CUT SLOPES.

MS-9 (SLOPE MAINTENANCE):  NOT APPLICABLE, NO SLOPES ARE PROPOSED TO BE DISTURBED AS PART OF THIS PROJECT.

MS-10 (STORM SEWER INLET PROTECTION):  NOT APPLICABLE, NO STORMWATER INLETS ARE PROPOSED TO BE CONSTRUCTED AS PART OF THIS PROJECT.

MS-11 (STORMWATER CONVEYANCE PROTECTION):  NOT APPLICABLE, NO STORMWATER CONVEYANCES ARE PROPOSED TO BE CONSTRUCTED AS PART OF THIS PROJECT.

MS-12 (WORK IN LIVE WATERCOURSE):  PURSUANT TO THE EROSION AND SEDIMENT CONTROL NARRATIVE, SECTION G, NOTE 17 (THIS SHEET); A "PUMP AROUND" SYSTEM WILL BE USED TO ISOLATE THE WORK
AREA AND PROTECT DOWNSTREAM RECEIVING WATERS.

MS-13 (CROSSING LIVE WATERCOURSE):  PURSUANT TO THE EROSION AND SEDIMENT CONTROL NARRATIVE, SECTION G, NOTE 17 (THIS SHEET); "ACCESS ACROSS AND IN THE STREAM SHALL BE ALLOWED WITHIN
THE STREAM REACH PROTECTED BY THE "PUMP AROUND" SYSTEM DESCRIBED ABOVE"

MS-14 (REGULATION OF WATERCOURSE CROSSING):  THE PROPOSED PROJECT IS BEING REGULATED BY NATIONWIDE PERMIT 27.

MS-15 (STABILIZATION OF WATERCOURSE):  THIS MINIMUM STANDARD IS ADDRESSED IN THE EROSION AND SEDIMENT CONTROL NARRATIVE, SECTION G, NOTES 13, 14, & 15 (THIS SHEET).

MS-16 (UNDERGROUND UTILITY LINE CONSTRUCTION):  NOT APPLICABLE, NO UNDERGROUND UTILITIES ARE PROPOSED TO BE CONSTRUCTED AS PART OF THIS PROJECT.

MS-17 (VEHICULAR SEDIMENT TRAPPING):  A STONE CONSTRUCTION ENTRANCE WITH A WASH RACK AND TEMPORARY SEDIMENT TRAP (IF NECESSARY) SHALL BE PLACED AT THE ENTRANCE TO THE PROJECT SITE.
DETAILS ARE PROVIDED ON THIS SHEET AND THE LOCATION OF THE CONSTRUCTION ENTRANCE WITH APPURTENCES ARE SHOWN ON THE ACCESS PLAN.

MS-18 (REMOVAL OF TEMPORARY MEASURES):  THIS MINIMUM STANDARD IS ADDRESSED IN THE EROSION AND SEDIMENT CONTROL NARRATIVE, SECTION G, NOTE 19 (THIS SHEET).

MS-19 (STORMWATER MANAGEMENT):  THE PROPOSED STREAM RESTORATION DESIGN EMPLOYS NATURAL CHANNEL DESIGN TECHNIQUES.  THEREFORE PURSUANT TO §10.1-561.A  OF THE VIRGINIA LEGISLATIVE
CODE; "STREAM RESTORATION AND RELOCATION PROJECTS THAT INCORPORATE NATURAL CHANNEL DESIGN CONCEPTS ARE NOT MAN-MADE CHANNELS AND SHALL BE EXEMPT FROM ANY FLOW RATE CAPACITY
AND VELOCITY REQUIREMENTS FOR NATURAL OR MAN-MADE CHANNELS AS DEFINED IN ANY REGULATIONS PROMULGATED PURSUANT TO THIS SECTION, § 10.1-562, OR 10.1-570."
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SEQUENCE OF CONSTRUCTION

1. NO IN-STREAM WORK SHALL BEGIN UNTIL ALL E&S CONTROLS HAVE BEEN PROPERLY INSTALLED (PERIMETER SILT FENCE AND CONSTRUCTION ENTRANCES, ETC.) AND THE SPECIFIED STABILIZATION SEED MIXES
AND NATURAL FIBER EROSION CONTROL MATTING ARE ON SITE. ADDITIONALLY, STREAM CENTERLINE AND AREAS IMMEDIATELY ADJACENT TO THE EASEMENT BOUNDARIES SHALL BE SURVEYED AND STAKED-OUT
PRIOR TO BEGINNING OF WORK. IN ADHERENCE TO PERMIT CONDITIONS, NO TREE CLEARING MAY OCCUR PRIOR TO NOVEMBER 15TH OR AFTER MARCH 31ST.

2. SITE ACCESS AND MOBILIZATION SHALL BE FROM CANTER DRIVE. CONTRACTOR SHALL PLACE ORANGE SAFETY FENCE AS INDICATED IN PLAN AND POST SIGNAGE TO RESTRICT ACCESS DURING PERIODS OF
ACTIVE CONSTRUCTION.

3. ACCESS WITHIN THE STREAM CORRIDOR SHALL BE VIA THE SOUTHWEST SIDE OF THE STREAM (RIGHT BANK) EXCEPT FOR ~STA19+20' TO 20+60', WHERE THE ACCESS IS SHIFTED TO THE NORTHEAST SIDE OF THE
STREAM (LEFT BANK). WORK SHALL BE BE PERFORMED FROM TOP OF BANK OR IN CHANNEL (PROVIDED A PUMP AROUND DIVERSION IS INSTALLED DURING THE EVENT OF FLOW).

4. WORK SHALL PROGRESS FROM UPSTREAM TO DOWNSTREAM (UNLESS OTHERWISE AUTHORIZED BY COUNTY STAFF).

5. ALL WORK SHALL OCCUR IN THE DRY. IF FLOW IS PRESENT THE CONTRACTOR SHALL SHALL CONSTRUCT A PUMP AROUND DIVERSION AS SPECIFIED IN THE EROSION AND SEDIMENT CONTROL DETAILS.

6. TREES PROPOSED TO BE REMOVED SHALL BE CUT AS  NECESSITATED BY PROPOSED GRADING. TREES SHOULD BE FELLED SUCH THAT DAMAGE TO SURROUNDING TREES IS MINIMIZED. IN AREAS WHERE GRADING
IS NOT REQUIRED BUT TREES ARE SIGNIFICANTLY IMPACTED TREES SHOULD BE FLUSH CUT AND THE ROOT BALL LEFT IN PLACE TO PRESERVE ROOTMASS AND ASSOCIATED SOIL STABILITY. DISTURBANCE TO
TREES (NOT PROPOSED TO BE REMOVED) ADJACENT TO ACCESS AREAS SHALL BE MINIMIZED VIA PLACEMENT OF DECK MATS.

7. FINAL GRADES OUTSIDE OF THE CHANNEL SHALL BE ACHIEVED THROUGH THE PLACEMENT OF 6 INCHES (MIN.) OF TOPSOIL (SALVAGED OR IMPORTED, SEE SPECIFICATIONS FOR TOPSOIL SALVAGING AND
STOCKPILING PROCEDURE). THE CONTRACTOR SHALL ONLY CLEAR AND GRUB AS MUCH OF THE PROPOSED CHANNEL AND GRADING AREAS THAT THE CONTRACTOR CAN COMPLETE THE CONSTRUCTION ON AND
HAVE STABILIZED IN THE SAME DAY. IF COMPACTED BY CONSTRUCTION TRAFFIC, THE CONTRACTOR SHALL SCARIFY SUBGRADE PRIOR TO TOPSOIL PLACEMENT TO PROMOTE GOOD VEGETATIVE ESTABLISHMENT.

8. CONTRACTOR SHALL WORK PROGRESSIVELY, FINISHING GRADING, SPREADING NATIVE SEED, AND INSTALLING MATTING ALONG PROPOSED CHANNEL AREAS IMMEDIATELY UPON ACHIEVING FINAL GRADE. THIS
WILL MINIMIZE THE AMOUNT OF DISTURBED AREA IN THE EVENT OF A HIGH FLOW EVENT.

9. ALL DISTURBED AREAS SHALL BE SEEDED WITH RIPARIAN SEED MIX UNLESS OTHERWISE SPECIFIED IN THE PLANTING PLAN. NATURAL FIBER MATTING SHALL BE PLACED PER THE TYPICAL RIFFLE DETAIL AND AS
OTHERWISE INDICATED IN THE PLAN, STAKED TO MANUFACTURERS SPECIFICATIONS USING BIODEGRADABLE STAKES. (NOTE: SEED MUST BE SOWN IMMEDIATELY PRIOR TO MATTING PLACEMENT.)

10. ONCE ALL PROPOSED GRADING IS COMPLETE THE CONTRACTOR SHALL RESTORE ALL STAGING/STOCKPILE AND ACCESS AREAS TO PRE-EXISTING CONDITIONS USING THE APPROPRIATE SEED MIX WHERE
INDICATED AS WELL AS STRAW MULCH OR MATTING PER LOCAL REQUIREMENTS AND THE VIRGINIA E&S HANDBOOK. PLANTINGS SHALL BE INSTALLED PER THE PLANTING PLAN AND SPECIFICATIONS AND
ADHERING TO THE SPECIFIED TIME OF YEAR PLANTING WINDOWS.

11. THE CONTRACTOR SHALL ASSESS THE POST-CONSTRUCTION CONDITIONS OF EXISTING INFRASTRUCTURE, REPAIRING ANY DAMAGE NOT OTHERWISE SPECIFIED IN THESE PLANS TO PRE-EXISTING CONDITIONS
OR BETTER.

12. CONTRACTOR SHALL REMOVE  E&S MEASURES AND RETURN ANY REMAINING DISTURBED AREAS TO A PRE-CONSTRUCTION CONDITION.

13. CONTRACTOR TO FOLLOW ALL APPLICABLE OSHA REQUIREMENTS.
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CONTRACTOR TO USE SAND BAGS,
PUMPS, AND FILTER BAGS (AS
NECESSARY WHEN FLOW IS PRESENT)
FOR A PUMP AROUND DIVERSION AND TO
DEWATER WORK AREAS. ALL WORK TO
OCCUR IN-THE-DRY.

STOCKPILE
/STAGING

CONTRACTOR TO UTILIZE
CHANNEL FOR ACCESS
WITH PUMP AROUND
INSTALLED FOR AREAS
UPSTREAM OF ~STA 12+25.

THIS SHEET TO BE USED FOR
EROSION AND SEDIMENT

CONTROL PURPOSES ONLY.

SEE EXISTING CONDITIONS PLAN
FOR EXISTING LEGEND,

GRADING PLAN FOR PROPOSED
LEGEND (SHEETS 2 AND 4).

SEE PLANTING PLAN AND
VEGETATION SCHEDULE

SHEETS FOR VEGETATIVE
STABILIZATION MEASURES.

GENERAL NOTES:
1. CONTRACTOR SHALL ADHERE TO OSHA REQUIREMENTS FOR DURATION OF CONSTRUCTION.
2. SEE THE EROSION AND SEDIMENT CONTROL NARRATIVE FOR MORE INFORMATION. THIS SHEET SHALL

BE USED FOR EROSION AND SEDIMENT CONTROL PURPOSES ONLY.
3. MAIN STOCKPILE STAGING AREAS TO BE AS SHOWN IN PLAN. OTHER AREAS MAY BE USED

TEMPORARILY.
4. CONTRACTOR SHALL NOT GRUB AREAS UNTIL NECESSITATED BY GRADING ACTIVITIES,  DISTURBED

AREAS SHALL BE STABILIZED AT THE END OF EACH DAY OR UPON THREAT OF RAIN.
5. NATURAL FIBER MATTING (CM-700 OR APPROVED EQUAL) TO BE USED ON ALL STREAM BANK AREAS,

ACROSS BANKFULL BENCH, ON SLOPES 3:1 OR STEEPER, AND AS OTHERWISE NOTED IN PLANS/
DETAILS. ALL OTHER AREAS TO BE SEEDED PER THE PLANTING PLAN AND MULCHED WITH STRAW AT 2
TONS/AC (MIN.).

6. DECK MATS SHALL BE USED ALONG ACCESS PATH AREAS WHERE BOUNDED BY MATURE TREES
WHICH WILL BE LEFT UNDISTURBED.

7. TREE PROTECTION FENCE AND HIGH VISIBILITY SAFETY FENCE SHALL BE INSTALLED UPON REQUEST
OF ENGINEER OR COUNTY STAFF.

8. EXCAVATORS USED FOR IN STREAM WORK SHALL DEMONSTRATE (THROUGH SUBMITTAL
IMMEDIATELY UPON MOBILIZATION) THAT AN ORGANIC HYDRAULIC FLUID SUBSTITUTE IS BEING
UTILIZED  (BIODEGRADABILITY PER EPA 560/6-82-003, NON-TOXIC PER OECD 203, OR EQUIVALENT).

DECK MATS TO BE USED TO
AVOID DAMAGE TO TREES IN
CLOSE PROXIMITY TO ACCESS
PATH. CONTRACTOR TO
AVOID REMOVAL  OF TREES
WHERE POSSIBLE.

SILT FENCE ON DOWNSLOPE
SIDE OF TEMPORARY
STOCKPILES IF ERODIBLE
MATERIAL PRESENT.
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STOCKPILE
/STAGING

STOCKPILE
/STAGING

THIS SHEET TO BE USED FOR
EROSION AND SEDIMENT

CONTROL PURPOSES ONLY.

SEE EXISTING CONDITIONS PLAN
FOR EXISTING LEGEND,

GRADING PLAN FOR PROPOSED
LEGEND (SHEETS 2 AND 4).

SEE PLANTING PLAN AND
VEGETATION SCHEDULE

SHEETS FOR VEGETATIVE
STABILIZATION MEASURES.

DECK MATS TO BE USED TO
AVOID DAMAGE TO TREES IN
CLOSE PROXIMITY TO ACCESS
PATH. CONTRACTOR TO
AVOID REMOVAL  OF TREES
WHERE POSSIBLE.

SILT FENCE ON DOWNSLOPE
SIDE OF TEMPORARY
STOCKPILES IF ERODIBLE
MATERIAL PRESENT.

SILT FENCE ON DOWNSLOPE
SIDE OF TEMPORARY
STOCKPILES IF ERODIBLE
MATERIAL PRESENT.

SILT FENCE ON DOWNSLOPE SIDE
OF ENTRANCE/ACCESS PAHT.

SILT FENCE ON DOWNSLOPE
SIDE OF ACCESS PATH.

CONTRACTOR TO USE SAND BAGS,
PUMPS, AND FILTER BAGS (AS
NECESSARY WHEN FLOW IS PRESENT)
FOR A PUMP AROUND DIVERSION AND TO
DEWATER WORK AREAS. ALL WORK TO
OCCUR IN-THE-DRY.

ORANGE SAFETY FENCE
ACROSS WALKING PATH

ORANGE SAFETY FENCE

ORANGE SAFETY FENCE

ORANGE SAFETY FENCE

ORANGE SAFETY FENCE WHEN
NOT USED FOR ACCESS

ACCESS VIA CANTER DRIVE. CONTRACTOR
TO POST SIGNAGE REGARDING AREA
BEING CLOSED FOR CONSTRUCTION.

CONTRACTOR TO HAVE MISS UTILITY MARK
EXISTING UNDERGROUND UTILITIES ALONG
CANTER DRIVE AND AVOID EXCAVATION
ALONG ROADWAY.

GENERAL NOTES:
1. CONTRACTOR SHALL ADHERE TO OSHA REQUIREMENTS FOR DURATION OF CONSTRUCTION.
2. SEE THE EROSION AND SEDIMENT CONTROL NARRATIVE FOR MORE INFORMATION. THIS SHEET SHALL

BE USED FOR EROSION AND SEDIMENT CONTROL PURPOSES ONLY.
3. MAIN STOCKPILE STAGING AREAS TO BE AS SHOWN IN PLAN. OTHER AREAS MAY BE USED

TEMPORARILY.
4. CONTRACTOR SHALL NOT GRUB AREAS UNTIL NECESSITATED BY GRADING ACTIVITIES,  DISTURBED

AREAS SHALL BE STABILIZED AT THE END OF EACH DAY OR UPON THREAT OF RAIN.
5. NATURAL FIBER MATTING (CM-700 OR APPROVED EQUAL) TO BE USED ON ALL STREAM BANK AREAS,

ACROSS BANKFULL BENCH, ON SLOPES 3:1 OR STEEPER, AND AS OTHERWISE NOTED IN PLANS/
DETAILS. ALL OTHER AREAS TO BE SEEDED PER THE PLANTING PLAN AND MULCHED WITH STRAW AT 2
TONS/AC (MIN.).

6. DECK MATS SHALL BE USED ALONG ACCESS PATH AREAS WHERE BOUNDED BY MATURE TREES
WHICH WILL BE LEFT UNDISTURBED.

7. TREE PROTECTION FENCE AND HIGH VISIBILITY SAFETY FENCE SHALL BE INSTALLED UPON REQUEST
OF ENGINEER OR COUNTY STAFF.

8. EXCAVATORS USED FOR IN STREAM WORK SHALL DEMONSTRATE (THROUGH SUBMITTAL
IMMEDIATELY UPON MOBILIZATION) THAT AN ORGANIC HYDRAULIC FLUID SUBSTITUTE IS BEING
UTILIZED  (BIODEGRADABILITY PER EPA 560/6-82-003, NON-TOXIC PER OECD 203, OR EQUIVALENT).
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A A'

LOD/TREE PROTECTION FENCE

TIE FABRIC WITH WIRE  TO
TREE FENCE (OPTIONAL)

WOVEN FILTER FABRIC2"X8" SURFACE TIMBER

2"X8" RUNNER TIMBER

BOLTED

LOD/TREE PROTECTION FENCE
TIE FABRIC WITH WIRE  TO
TREE FENCE (OPTIONAL)

12.0'

SECTION A-A'
NOT TO SCALE

2"X8" RUNNER TIMBER

2"X8" SURFACE TIMBER
WOVEN FILTER FABRIC

12.0'

10.0'

ABUTTING DECK MAT

BOLTED

PLAN VIEW
NOT TO SCALE

TR
AF

FI
C

 F
LO

W

WOVEN FILTER FABRIC

2.0' 2.0'

16.0'

16.0'

NOTES:.

1. MATS SHALL BE INSTALLED SUCH THAT THE SURFACE TIMBER RUNS PARALLEL
WITH THE VEHICLE TREAD.  SUBSEQUENT MATS SHALL BE INSTALLED SUCH THAT
THEY BUTT UP AGAINST EACH OTHER.

2. PLACE 6" OF WOOD CHIP MULCH BENEATH DECK MATS THROUGH ALL CRITICAL
ROOT ZONE (CRZ) AREAS.
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086.07-01-01.00-0000
ROANOKE COUNTY SCHOOL BOARD

5000 Titan Trl, Roanoke Va, 24018

086.07-03-05.00-0000
CUMMINGS JOHN M ; CUMMINGS JOYCE A

5367 Canter Dr, Roanoke Va, 24018
086.07-03-04.00-0000

MARTIN DOUGLAS C ; MARTIN KATHRYN E
5359 Canter Dr, Roanoke Va, 24018

086.07-03-03.00-0000
KUPEC MICHAEL T ; KUPEC KAREN N

5347 Canter Dr, Roanoke Va, 24018

086.07-03-02.00-0000
TALICE KERLIE

5331 Canter Dr, Roanoke Va, 24018

CANTER DRIVE

A
A A

A

A
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STREAMSIDE*
STREAM BANK - 6,000 SF = 0.14 AC
STREAM EDGE - 2,999 LF

TURF SEED*
778 SF = 0.02 AC

A, B,
C, D

K

*SEED MIX SHALL BE DISTRIBUTED EVENLY THROUGHOUT ALL DISTURBED AREAS
IN THE AMOUNT SPECIFIED ON THE SEEDING SCHEDULE SHEET.

RIPARIAN FOREST SEED
AND PLANTING*
46,384 SF = 1.06 AC
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SEE PLANTING DETAILS, SHEET 25.

SEE EXISTING CONDITIONS PLAN FOR EXISTING
LEGEND, GRADING PLAN FOR PROPOSED

LEGEND (SHEETS 2 AND 4).

THIS SHEET TO BE USED FOR
PLANTING PURPOSES ONLY



086.07-03-01.00-0000
ANDREWS MICHELE

5311 Canter Dr, Roanoke Va, 24018

086.07-02-04.00-0000
OSTER THOMAS R ; OSTER SHERRY H

5235 Canter Dr, Roanoke Va, 24018

CANTER DRIVE
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STREAM BANK - 6,000 SF = 0.14 AC
STREAM EDGE - 2,999 LF

TURF SEED*
778 SF = 0.02 AC

A, B,
C, D

K

*SEED MIX SHALL BE DISTRIBUTED EVENLY THROUGHOUT ALL DISTURBED AREAS
IN THE AMOUNT SPECIFIED ON THE SEEDING SCHEDULE SHEET.

RIPARIAN FOREST SEED
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46,384 SF = 1.06 AC
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CONTRACTOR TO SHIFT SPECIES
MIX PLANTED IN DEPRESSION TO
WET-TOLERANT INDICATOR STATUS
(E.G. OBL, FACW - SEE SHEET 26)

SEE PLANTING DETAILS, SHEET 25.

SEE EXISTING CONDITIONS PLAN FOR EXISTING
LEGEND, GRADING PLAN FOR PROPOSED

LEGEND (SHEETS 2 AND 4).

THIS SHEET TO BE USED FOR
PLANTING PURPOSES ONLY
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SATURATE PLANTING HOLE
WITH WATER.

ALWAYS PLANT IN
SOIL - NEVER LOOSE
LEAVES OR DEBRIS.
PACK SOIL TIGHTLY.

DO NOT BEND ROOTS SO
THAT THEY GROW
UPWARDS OUT OF THE
GROUND.

DON'T EXPOSE ROOTS TO
AIR DURING FREEZE OR
PLANT IN FROZEN
GROUND. ROOT COLLAR
SHALL BE 1"-2" BELOW
SOIL.

PLANT TUBLINGS
UPRIGHT - NOT AT
AN ANGLE.

1 1/2" - 2" DEEP, 12"Ø CIRCLE
OF MULCH.

TEST PLANTING BY PULLING
LIGHTLY ON TUBLING.

FIRM SOIL AROUND TUBLING
WITH FEET.

PLANTING SHALL RESULT IN A
MOUND 2-3" ABOVE

SURROUNDING ELEVATION.

USE COMPOST TO PLACE
AROUND TUBLING TO COVER

ROOT CROWN BY 1-2".

PLACE TUBLING AT CORRECT
DEPTH WITH ROOT CROWN

LEVEL WITH IN-SITU SOIL OR
SLIGHTLY HIGHER.

EXCAVATE HOLE DEEP
ENOUGH TO CONTAIN ROOT
SYSTEM WITHOUT BENDING

ROOTS.

PLANTING TUBLINGS
NOT TO SCALE

MULCH

THIS PLAN IS FOR PLANTING PURPOSES ONLY

PLEASE REFER TO PLANTING PLAN SHEETS FOR LEGEND

PLANTING SPECIFICATIONS
1. CONTRACTOR TO REFER TO PLAN DETAILS FOR ADDITIONAL INFORMATION.

2. THE SUPPLIER OF ALL SEEDS AND/OR VEGETATION SHALL CERTIFY THAT THE ORIGIN OF THE SEEDS FROM WHICH THE PLANTS OR SEEDS WERE PRODUCED IS FROM HARDINESS ZONES 6 AND 7, FROM
THE EASTERN OR CENTRAL PORTIONS OF THE U.S., PRIOR TO PLANTING.

3. PLUG PLANTINGS SHALL BE SOURCED FROM A REGIONAL PLANT SUPPLIER USING NATIVE MATERIAL.

4. ANY NURSERY SUPPLYING THE STOCK SHALL PROVIDE A CURRENT NURSERY INSPECTION CERTIFICATE FROM THE STATE DEPARTMENT OF AGRICULTURE, OR PROVIDE AT LEAST THIRTY DAYS ADVANCE
NOTICE FOR OWNER TO INSPECT THE PLANT SOURCE AREAS AT OWNER'S DISCRETION.  ANY SUCH INSPECTION IS NOT DEEMED APPROVAL OF THE PLANT MATERIALS.

5. ALL PLANTS SHALL BE SET STRAIGHT, OR PLUMB.

6. PLANTING SHALL ONLY BE PERMITTED BETWEEN SEPTEMBER 30 THROUGH MARCH 31.  LIVESTAKES SHALL ONLY BE PLANTED BETWEEN FEBRUARY 1 THROUGH MARCH 31. NO PLANTING SHALL OCCUR
WHEN THE SOIL IS  FROZEN.  THESE TIME LIMITS MAY NOT BE MODIFIED UNLESS APPROVED BY OWNER, IN ADVANCE WITH THE RISK OF SURVIVAL BORNE SOLELY BY THE CONTRACTOR.

7. PLANTING HOLES FOR CONTAINER GROWN PLANTS SHALL BE ONE FOOT (1') DEEP PLUS THE CONTAINER DEPTH IN WHICH THE PLANT HAS BEEN GROWN AND TWO FEET (2') WIDER THAN CONTAINER.

8. BACKFILL THE PLANTING HOLES WITH THE IN-SITU SOIL MATERIALS REMOVED FOR PLANTING AFTER REMOVING ALL STONES, ROOTS, AND OTHER DEBRIS GREATER THAN 1-1/2" IN  DIAMETER.

9. FOLLOWING THE BACKFILLING, WATER TO THE POINT OF SOIL SATURATION (IF NOT PLANTED IN THE "WET") AND TAMP TO COMPACT THE BACKFILL MIXTURE.  ADD EXISTING SOIL TO  BRING THE FINAL
GRADE IN THE PLANTING HOLE TO THE SURROUNDING SOIL SURFACE.  RAKE THE UNUSED EXISTING SOIL OUTSIDE THE PLANTING HOLES, TAKING CARE NOT TO MOUND THE SOIL OR TO SIGNIFICANTLY
ALTER THE EXISTING  GRADES AND THEN PLACE MULCH (MIN. 2" THICK) ATOP ENTIRE PLANTING HOLE (EXCEPT THAT NO MULCH IS REQUIRED FOR EMERGENT PLANTINGS).   THE PLANTING HOLE AREAS
MUST NOT BE DEPRESSED BELOW THE SURROUNDING SOIL SURFACE ELEVATIONS.  SAID AREAS SHALL BE SLIGHTLY RAISED (2-3"), RELATIVE TO THE SOIL SURFACE. WHEN PLANTED THROUGH MATTING
(COIR OR OTHERWISE) PLANTING CONTRACTOR TO RESTAKE MATTING AROUND PLANTING HOLES.

10. THE SHRUBS THAT ARE  SPECIFIED AS CONTAINER GROWN SPECIMENS SHALL BE AT LEAST 18" IN HEIGHT.  THEY SHALL BE HEALTHY, VIGOROUS, WELL ROOTED AND ESTABLISHED IN THE PLANTING
CONTAINER IN WHICH THEY ARE GROWING.  A CONTAINER SHRUB SHALL BE IN THAT CONTAINER A SUFFICIENT TIME SUCH THAT FIBROUS ROOTS ARE FORMED SO THE SHAPE WILL  REMAIN AND THE
MEDIUM WILL HOLD TOGETHER WHEN REMOVED FROM THE CONTAINER (REFER TO AMERICAN STANDARD FOR NURSERY STOCK).

11. DO NOT REMOVE PLANTS FROM CONTAINERS UNTIL IMMEDIATELY BEFORE PLANTING.  EXAMINE THE ROOTS TO SEE IF THEY ARE POT BOUND.  CAREFULLY SEPARATE ANY POT BOUND OR CRAMPED
ROOTS AND SPREAD THEM OUT WHEN PLACING THE PLANT SO THAT THE ROOTS CAN GROW WITHOUT FURTHER CONSTRICTION OF THE ROOT BALL.

12. FERTILIZE EACH TUBELING PLANT WITH A 5 GRAM TABLET OF CONTROLLED  RELEASE FERTILIZER.  USE A 20 GRAM TABLET OF  FERTILIZER WITH EACH 1 GALLON CONTAINER.  GENERALLY, FOR EACH 12
TO 18 INCHES OF PLANT HEIGHT OR FOR EACH 1/2" OF TREE DIAMETER AT THE BASE, USE 20 GRAMS FOR SLOW GROWING PLANTS OR 40 GRAMS FOR FAST GROWING PLANTS OR POOR SOIL SITUATIONS.
SAID  FERTILIZER TABLETS SHALL BE AGRIFORM 20-10-5 OR  APPROVED EQUIVALENT, APPLIED IN ACCORDANCE WITH  MANUFACTURER'S RECOMMENDATIONS.

13. LOCAL CONDITIONS MAY NECESSITATE POST-INSTALLATION WATERING. SEE THE PROJECT SPECIFICATIONS DOCUMENT FOR ADDITIONAL INFORMATION REGARDING WATERING ACTIVITIES.

14. THE CONTRACTOR IS RESPONSIBLE FOR REPLACING NON- SURVIVING TREES AND SHRUBS DURING THE CARE AND REPLACEMENT PERIOD (12 MONTHS TO INCLUDE ONE FULL GROWING SEASON,
UNLESS OTHERWISE SPECIFIED IN CONTRACT DOCUMENTS) OR UNTIL FINAL ACCEPTANCE, WHICHEVER IS THE SHORTEST, AS REQUIRED BY THE TERMS OF THE SURVIVAL WARRANTY SPECIFIED HEREIN
AND/OR IN CONTRACT DOCUMENTS. THE SPECIFICATIONS FOR  THE REPLACED PLANTS SHALL BE THOSE PROVIDED IN THE PLANT LIST.

15. REFER TO APPLICABLE SKETCHES WITHIN THIS PLAN SET FOR  ADDITIONAL GUIDANCE ON PLANTING REQUIREMENTS.

16. INVASIVE AND NOXIOUS WEEDS SHALL BE REMOVED BY HAND WITH LOCALIZED APPLICATIONS OF RODEO, BY A LICENSED PROFESSIONAL, WHERE NECESSARY.

SEEDING SPECIFICATIONS
1. SEED SHALL HAVE BEEN COLLECTED THE SAME YEAR OF SEEDING.  A SEED GERMINATION AND PURITY RATE OF 75% IS REQUIRED.  EVIDENCE OF SUCH SHALL BE PROVIDED TO OWNER

PRIOR TO PLANTING.

2. THE LANDSCAPE CONTRACTOR SHALL INSPECT THE AREAS AND CONDITIONS UNDER WHICH THE SEEDING WORK IS TO BE PERFORMED PRIOR TO COMMENCING WORK.  IF CONDITIONS ARE
DETRIMENTAL TO THE PROPER AND  TIMELY COMPLETION OF THE WORK, HE/SHE SHALL NOTIFY  THE OWNER VERBALLY AND IN WRITING  AND POSTPONE COMMENCING WORK UNTIL THE
UNSATISFACTORY CONDITIONS HAVE BEEN CORRECTED.

3. PRIOR TO SEEDING, THE TOP SOIL SHALL BE RAKED SMOOTH AND CLEARED OF ALL STONES LARGER THAN 5" AND TRASH, DEBRIS, BRANCHES AND OTHER MATTER DETRIMENTAL TO THE
SUCCESS OF SEEDING.

4. SEEDING SHALL BE COMPLETED IMMEDIATELY AFTER FINE GRADING OF AN AREA.

5. MULCH SHALL BE STRAW  IF APPLIED AT A RATE SPECIFIED BY THE VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK, 3RD EDITION, 1992.

6. CARE SHOULD BE EXERCISED TO INSURE UNIFORM SEED COVERAGE IS OBTAINED.  SEED SHALL BE APPLIED AT THE RATE SPECIFIED ON THE PLANTING SCHEDULE.

7. THE SPECIFIED SEED SHALL BE BROADCAST IN AREAS SPECIFIED ON THE PLANTING PLAN.FOLLOWING SEEDING, MECHANICALLY SOW SEED TO A DEPTH OF 1/8 OF AN INCH BY THE USE OF A
CULTIPACTOR, YORK RAKE, OR HAND RAKE.

PLANTING AND SEEDING SURVIVAL WARRANTY
1. CONTRACTOR SHALL GUARANTEE A MINIMUM SURVIVAL RATE OF EACH VEGETATION SPECIES AFTER 12 MONTHS OF 85% FOR B&B, CONTAINER GROWN, AND TUBLINGS, AND 60% FOR BARE

ROOT, TUBER STOCK, AND LIVE STAKES.

2. IF SURVIVAL RATES ARE LESS THAN THE ABOVE WARRANTY RATES, THEN CONTRACTOR SHALL REPLACE THE QUANTITY OF DEAD PLANTS WITHIN THE NEXT PLANTING WINDOW FOLLOWING
THE END OF THE APPLICABLE WARRANTY PERIOD.

PRODUCT HANDLING, STORAGE, AND DELIVERY
1. HANDLE PLANTS AT ALL TIMES SO THAT ROOTS OR BALLS ARE ADEQUATELY PROTECTED FROM BREAKAGE OF BALLS, FROM SUN AND DRYING WINDS.  PLANTS WITH DRIED OUT TOPS OR

ROOTS SHALL BE REJECTED.

2. ALL PLANT MATERIALS SHALL BE STORED AND DELIVERED IN SUCH A FASHION AND FOR TIME INTERVALS CONSISTENT WITH SOUND SILVICULTURAL PRACTICES.

3. PLANT MATERIAL WILL BE TRANSPORTED FROM THE NURSERY TO THE PLANTING AREAS BY SUCH MEANS AS TO AVOID WIND DAMAGE, OVER-CROWDING, OR OTHER MECHANISMS BY WHICH
PHYSICAL DAMAGE MAY RESULT TO THE PLANTS.

4. PLANT MATERIAL MAY BE RANDOMLY INSPECTED BY THE OWNER UPON ARRIVAL AT EACH PLANTING AREA AND DURING PLANTING ACTIVITIES.  MATERIAL FOUND TO BE
UNACCEPTABLE WILL BE REJECTED AND THE CONTRACTOR WILL BE REQUIRED TO SUPPLY REPLACEMENT MATERIAL WITHIN A REASONABLE TIME FRAME (I.E. 1-WEEK).
UNACCEPTABLE MATERIAL IS TO BE DEFINED AS THE FOLLOWING:

(A) PLANTS WITH BENT TRUNKS OR MULTIPLE LEADERS, UNLESS CHARACTERISTIC FOR THE SPECIES;
(B) PLANTS WITH DISEASED TRUNKS, STEMS, OR LEAVES;
(C) PLANTS WITH PEST-INFESTED TRUNKS, STEMS, OR LEAVES;
(D) PLANTS OF INSUFFICIENT SIZE (LESS THAN A SPECIFIED HEIGHT OR CALIPER);
(E) PLANTS OF THE WRONG SPECIES/SUB-SPECIES;
(F) PLANTS HAVING ROOT GIRDLING IN THE CONTAINER;

UNLESS OTHERWISE APPROVED BY THE OWNER.  JUSTIFICATION FOR USE OF TENTATIVELY
     REJECTED MATERIAL MAY BE PRESENTED TO THE OWNER.

NOTE:
SPACING IS APPROXIMATE.
RANDOMNESS IS ENCOURAGED.

PLAN VIEW

SECTION A-A'

ORDINARY WATER EDGE

ORDINARY
WATER EDGE

A

A'

STREAMSIDE PLACEMENT DETAIL
NOT TO SCALE

DETAIL LEGEND

STREAM EDGE PLANTINGS
(LIVESTAKES)

ORDINARY WATER EDGE

STREAMBANK PLANTINGS
(GALLON CONTAINER)

TOP OF BANK

NOTE:
A CONTAINER SHRUB SHALL BE IN THAT
CONTAINER SUFFICIENT TIME THAT
FIBROUS ROOTS ARE FORMED SO THAT
THE SHAPE WILL REMAIN AND THE
MEDIUM WILL HOLD TOGETHER WHEN
REMOVED FROM THE CONTAINER.

SCARIFY PIT BOTTOM (MIN. 6").

SHRUBS SHALL BE SET SUCH THAT
PLANTING HOLE AREAS ARE ELEVATED
2-3" ABOVE THE SURROUNDING SOIL
ELEVATIONS. BACKFILL SHALL BE
GENTLY COMPACTED TOPSOIL MIXTURE.

3"-6" THICK MULCH LAYER ACROSS ENTIRE
PLANTING HOLE (MIN. 18" DIAMETER)

THIN BRANCHES BY 1/3 RETAINING
NORMAL PLANT SHAPE.

NOT TO SCALE
CONTAINER SHRUB PLANTING DETAIL

2X CONTAINER WIDTH

EX. GRADE

EARTH FILL
(AS NECESSARY) 12" MIN.

REINFORCED BED

3" SOILMATE
(OR APPROVED EQUAL)

ORIENTATION LOOKING DOWNSTREAM

IN-SITU MATERIAL

COIR FABRIC (ECO MESH CM700 OR
EQUIVALENT) IS PLACED FROM TOP OF LOW
FLOW CHANNEL, THROUGH FULL WIDTH OF
BENCH TO 12" BEYOND BANKFULL AND IS KEYED
IN 6" AT ENDS WITH RIPARIAN SEED MIX
UNDERNEATH

REINFORCED BED

RESTORED STREAM PLANTING DETAIL
NOT TO SCALE

BANKFULL WIDTH

LOW FLOW CHANNEL
STREAM BANK STREAM BANK

RIPARIAN FOREST RIPARIAN FOREST

LIVE STAKES (2/1-3/31)
OR TUBELINGS (9/30-3/31)

AT 1' OC

LIVE STAKE PLANTING NOTES

1. A TOOL CALLED A PLANTING BAR MAY BE USED TO PUNCH A HOLE FOR THE CUTTING.  IN SOFTER SOILS, LIVE STAKES
CAN SOMETIMES BE DIRECTLY PUSHED OR HAMMERED IN.

2. ROOTS SHALL BE TREATED WITH ROOT HORMONE PRIOR TO PLANTING.

3. LIVE STAKES SHOULD BE 18" TO 24" IN LENGTH AND 12" TO 11
2" IN DIAMETER.

4. INSTALL THE LIVE STAKE WITH THE CORRECT SIDE UP (SEE DETAIL THIS SHEET).  LIVE STAKES SHOULD BE CUT ON AN
ANGLE ON THE BOTTOM AND FLAT ON THE TOP.  WHEN HELD WITH THE CORRECT END UP, THE BUDS MUST POINT
UPWARD.

5. TWO-THIRDS (2
3) OF THE LIVE STAKE LENGTH MUST BE PLANTED BELOW GRADE.  DEEPER IS FINE, AS LONG AS A FEW

BUDS ARE EXPOSED AT THE TOP.

6. TAMP IN AROUND THE CUTTING TO ENSURE THAT THERE ARE NO AIR POCKETS ALONG THE STEM.  YOU CAN PUSH THE
PLANTING BAR INTO THE SOIL IMMEDIATELY AROUND THE STEM AND PUSH IN THE SOIL TOWARD THE PLANT.

7. REFER TO LIVESTAKE/TUBELING PLACEMENT DETAIL FOR SPECIFIC DETAILS OF PLANT PLACEMENT ALONG STREAM BANK

8. REFER TO STREAM EDGE PORTION OF VEGETATION SCHEDULE FOR SPECIES AND QUANTITY INFORMATION.

2/3 LENGTH
BELOW GROUND

LIVE STAKE CROSS SECTION
THROUGH STREAM BANK

BUDS MUST POINT
UPWARD

STREAM
INVERT

SALVAGED COBBLE/GRAVEL/SAND SUBSTRATE
FROM EXISTING STREAM (4" DEEP IN THALWEG,
TAPERED TO LOW FLOW CHANNEL EDGE)

STREAM EDGE

3" SOILMATE
(OR APPROVED EQUAL)

STAGGERED SPACING
(SEE STREAMSIDE

PLACEMENT DETAIL)
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Figure 1. Non-Urban Valley and Ridge Regional Curves for Select
Geomorphic Parameters in Maryland, Virginia, and West Virginia

Adapted from: Keaton, Messinger, and Doheny. 2005, Development and
Analysis of Regional Curves for Streams in the Non-Urban Valley and Ridge
Physiographic Province, Maryland, Virginia, and West Virginia. U.S. Geological
Survey Scientific Investigations Report 2005–5076, p. 14-15.

"Ultimate" Channel Enlargement as a Function of Impervious Cover in Alluvial Streams in
 Maryland, Vermont and Texas (MacRae and DeAndrea, 1999; Brown and Claytor, 2000)

Figure 2. Urban Channel Enlargement Factor

Source: Wetland Studies and Solutions, Inc. Graphic

Priority 1 Restoration - Raise and
Reconnect to Floodplain

Width of Disturbance

Balanced cut/fill

Lesser Tree
Impacts

Priority 2 Restoration - Excavate
Floodplain at Lower Elevation

Width of Disturbance

High Cut
Volume

Increased Impacts to
Existing Riparian Corridor

Priority 3 Restoration - Bankfull
Bench (Confined Valley)

Bankfull Bench
Limited Disturbance

-Limited Disturbance, higher post-restoration
stress, lower ecological lift

Figure 3. Stream Restoration Design Priority

Design Narrative
I. Background

The Canter Drive Stream Restoration project is located southwest of Titan Trail and Hidden Valley
High School and northeast of Canter Drive, running parallel to Canter Drive in Roanoke County,
Virginia. The stream splits property owned by the Roanoke County School Board and several
other residential property owners. The project area begins near the more upstream existing
wooden footbridge behind 5367 Canter Drive and flows southwest for approximately,1300 feet
before flowing into the existing 36-inch culvert just before the stream's confluence with Mudlick
Creek.

 The overall topography for the design reach is moderate to severe slopes and severe floodplain
incision.The upstream section of the reach begins connected to the floodplain with little to no
erosion before the channel depth increases rapidly and the channel disconnects from the
floodplain. This unstable morphology remains until the end of the reach. Channel slopes varied
between 2% and 4.5% within the reach.

The 77-acre contributing drainage area for the watershed is characterized by a mix of residential
use, forest, and grass cover. The drainage area includes 17 acres of impervious surface, or 22%.
(Watershed delineation and land use information utilized for this design was provided by
accessing data through the Roanoke County GIS website.)

II. Preliminary Hydrologic Analysis

A preliminary hydrologic analysis was developed using the published USGS Non-Urban Regional
Curves for the Valley and Ridge Physiographic Province of Virginia (Figure 1). These curves were
developed to predict bankfull characteristics for streams with low watershed imperviousness
(typically less than 5%) and should be adjusted to consider development in the Canter Drive
watershed. This may be achieved through application of an urban channel enlargement factor.
The Center for Watershed Protection published a report on the impact of watershed development
on channel enlargement.  From this study, it is estimated that ultimate channel enlargement can
take 50-75 yrs or longer from the time the watershed is fully developed. A plot depicting the
ultimate channel size vs. watershed impervious area is presented in the article and given as
Figure 7. Based on watershed imperviousness in the Canter Drive watershed (approximately
22%) the resulting enlargement factor would be approximately 2.1.

Bankfull Channel Geometry as Predicted by the Non-Urban Regional Curves:
Cross-sectional Area = 2.73 sf Bankfull Width = 4.94 ft
Bankfull Flow = 8.04 cfs

III. Channel Sizing

Using the adjusted bankfull flow (8.04 sf x 2.1 = 16.88 csf) as predicted by the regional curves
with enlargement factor adjustment, and appropriate dimensions were determined by iteratively
solving Manning's open channel flow equation with various geometry configurations. The channel
dimensions that were produced include a cross sectional area of 4.51 sf and an 8 ft bankfull width.
The proposed channel dimensions fit within the existing channel scar, thus minimizing disturbance
to the surrounding stream corridor while establishing a stable cross section for observed
watershed conditions.

IIJ. Discussion of Design Alternatives

Work associated with this plan involves restoration of the stream as well as the adjacent riparian
corridor. The constraints posed by short reach length, proximity to the road and the downstream
culverts preclude whole-scale channel manipulation. Significant shifts in channel alignment are
also largely infeasible due to the steep terrain of the surrounding valley.

When considering the Canter Drive design reach in the context of Rosgen's channel classification
system, the channel exhibits characteristics of a B-type (narrow) channel throughout the reach.
Left unchecked, the design reach is likely to see continued erosion along the banks, resulting in
the loss of large quantities of sediment to the downstream receiving waters and continued
damage to the subject properties.

Implementation of a Priority 1 (P1) restoration (Figure 8) would involve reconstructing the stream
channel with a size appropriate for the current and predicted watershed conditions, but at an
elevation which allows better connection with the adjacent floodplain. A P1 restoration provides
the highest degree of channel stability and ecological benefit while limiting disturbance to the
existing floodplain corridor. This design option can result in adverse effects on adjacent
infrastructure due to elevated floodplain flows. This approach typically involves significant
quantities of fill and/or excavation and installation of grade control structures to establish a stable
channel pattern and profile.

A Priority 2 (P2) restoration typically involves excavation of floodplain material in order to create a
bankfull floodplain at a lower elevation where good floodplain connectivity is not otherwise seen.
This approach often involves major excavation and haul off, as well as significant disturbance to
the surrounding riparian vegetation/trees. Project costs for this strategy can approach those of a
P1 design.

A Priority 3 restoration involves the creation of a limited bankfull bench and isolated bank grading
to reduce shear stresses and bank erosion. This approach does not seek to achieve long-term
stability for the reach as a whole, but rather focuses resources on areas of highest erosion, thus
presenting a more cost-sensitive alternative.

The goals of this project necessitate use of a design strategy that achieves long-term stability,
improves floodplain connectivity and flood attenuation, enhances stream and wetland habitat, and
works within the limits of available funding. A Priority I design is deemed to be the preferred
alternative due to improved long-term stability and ecological benefits. The approach used
contains elements of Priority 1 and Priority 2 design. The design channel size is based on a
multi-faceted approach which considers applicable regional curves and local watershed
conditions. The design largely maintains existing channel planform but will raise the profile up to
improve floodplain exchange which will be enhanced through bank grading and the creation of
bankfull benches. This approach utilizes rock grade control structures to maintain a stable
planform geometry and profile, while limiting future channel erosion

V. Preliminary Floodplain Analysis
The majority of the proposed design reach does not lie within a FEMA-mapped floodplain except
for the downstream section that is controlled by the 36" culvert (to remain). Proposed grading
activities associated with this restoration are designed to maximize floodplain connectivity and
promote long term stability. Due to the steep surrounding topography and the ability to largely
work within the existing channel scar, the design team does not anticipate adverse floodplain
impacts. The TR-55 curve number design methodology was used to model the 2-year and 10-year
flow rates to assess channel stability. These flow results were then applied to a HEC-RAS 1-D
hydraulic model to evaluate near channel velocities and erosion potential for the perdiod
immediately following construction. Model results indicate velocities of less than 4 ft per second,
indicating coir matting and planned vegetation are sufficient to minimize future erosion.

Figure 4. Channel Evolution Model
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