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GENERAL NOTES

PRE-CONSTRUCTION MEETING AND CONSTRUCTION COMMENCEMENT:

EMAIL: nstaley@wetlands.com

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.

FAX NO: (703) 679.5601

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 QUANTI]"/ & COST ESTIMA TE

meeting needs to be scheduled. The pre-construction meeting will be scheduled
with the owner/developer two (2) working days later. \ ITEM QUANTITY UNIT UNIT PRICE cosT BONDABLE
4. All land disturbing projects that require approval of an erosion and sediment control ! OWNER/DEVELOPER, \ CLE)\RING AND GRUBBING AC

plan, grading or clearing permit shall require that the applicant provide the name of an PROJECT NAME STREAM RESTORATION OF A TRIBUTARY TO MUDLICK CREEK ALONG CANTER DRIVE AM AWARE OF THE SITE DESIGN REQUIREMENTS IMPOSED BY THIS SITE EXCAW\“ON oy
individual who will be responsible for land disturbing activities and that this individual DEVELOPMENT PLAN, ALL REVISIONS THEREOF, AND OTHER APPLICABLE A

hold a Responsible Land Disturber (RLD) Certificate from the Department of ROANOKE COUNTY CODES AND ORDINANCES. EMBANKMENT c.y.
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 MAGISTERIAL DISTRICT(S)  WINDSOR HILLS | HEREBY CERTIFY THAT | AGREE TO COMPLY WITH THESE REQUIREMENTS SHOWN
carrying out the land disturbing activity for the project. ON THIS COVER SHEET UNLESS MODIFIED IN ACCORDANCE WITH LOCAL LAW.

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

DESIGN ENGINEER / SURVEYOR

FIRM NAME: Wetland Studies and Solutions, Inc.

3154 State Street, Suite B
Blacksburg, VA 24060

CURB INLESf\DI- EA
CURB INLET N EA

\

OWNER (name, address, telephone) ROANOKE COUNTY, DEPARTMENT OF DEVELOPMENT SERVICES, 5204 BERNARD DR, SECOND FLOOR, ROANOKE, VA 24018 P:540-772-2065 \

PHONE NO: (540) 795.6180
PROJ. MANAGER: Nathan A. Staley

ADDRESS:

6. The Development Review Coordinator will schedule the pre-construction meeting with
the County Review Engineer, the County Inspector, and the Western Virginia Water MANHOLE MH- \ EA

Authority and the Town of Vinton personnel if applicable. MANHOLE MH- \ EA
. . DEVELOPER (name, address, telephone ROANOKE COUNTY, DEPARTMENT OF DEVELOPMENT SERVICES, 5204 BERNARD DR, SECOND FLOOR, ROANOKE, VA 24018 P:540-772-2065
7. An approved set of plans, Storm Water Pollution Prevention Plan (SWPPP), VSMP ( phone) \

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 N CONCRETE PIPE }%LASS " o
approved plans, advising them that all grading and installation shall conform to ENGINEER, ARCHITECT OR SURVEYOR (name, address, telephone) WETLAND STUDIES AND SOLUTIONS, INC. 5300 WELLINGTON BRANCH DRIVE, SUITE 100, GAINESVILLE, VA 20155, P:540-795-6180 : i

approved plans.

-IN. CONCRETE PIPE, CMSS v LF

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 TAX MAP NO(S) 086.07-03.(02103104105).00-0000, 086.07-01-01.00-0000, 086.07-02.04.00-0000 \
required to sign a pre-construction checklist indicating their knowledge of Roanoke \ J
County's obligation to perform inspections on site. N C.M. GULVERT \ I

10. The Erosion Control Permit or Combined Erosion Control & VSMP Permit is given to WATER AND SEWER NOTES PRIVATE UTILITIES -IN. C.M. CULVERT \ LF

the developer at this pre-construction meeting.

1. Notify Roanoke County prior to beginning installation of ESC measures. The County 1. All construction methods and materials shall conform to the latest edition of the Underground utilities installed on private property or in private utility easements \
will inspect initial installations to ensure compliance with approved plan prior to start Design and Construction Standards and Specifications of the Western Virginia Water and building related storm drains shall be designed and installed per the current
of grading. The developer SHALL contact the project inspector 24 hours before Authority (WVWA) available at www.westernvawater.org or by contacting the edition of the Virginia Uniform Statewide Building Code (including amendments). \
beginning any grading or construction on the property. authority at 540-853-5700. The project shall also comply with the governing Design and installation requirements issued by the Western Virginia Water BOX CULVERT \ LS
12. County inspectors must inspect storm drain / stormwater management / BMP jurisdiction's standards and other agency standards (e.g. VDOT, DEQ, DCR, VDH, Authority that meet or exceed the USBC requirements are acceptable for private \
installations during the process of installation. Please contact the site inspector 24 etc.) where applicable. utilities. All private utilities are to be permitted through and inspected by the
hours in advance. 2 . . . , Roanoke County Inspections Office. Vaults, valves and other devices installed by PAVED SWALE \ LF
_ . _ o - A minimum cover of three (3) feet is required on all WVWA water and sewer lines. or under the control of the Western Virginia Water Authority may not be substituted \ Z
13. All work shall be subject to inspection by Roanoke County, the Western Virginia Water 3. All existing utilities may not be shown in their exact locations. The contractor shall notify for the code required devices. RIPRAP - CLASS \ ™
Authority and the Virginia Department of Transportation Inspectors. Miss Utility and shall verify location and elevation of all underground utilities in the areas \
14. Contractors shall notify utilities of proposed construction at least two (2), but not more of construction prior to starting work. / \ PERMANENT GRASS SWALE \
than ten (10) working days in advance. Area public utilities may be notified thru "Miss 4.Please show all WWWA water and sewer utilities on any development plan. PR #: NOTES: al I
Utility": 1-800-552-7001 or VA 811. 5. The location of existing utilities across or along the line of proposed work are not necessarily \
i -IN. CONCRETE ENDWALL EW- EA
15. The 100 year Floodway shall be staked prior to any construction. shovyn on the_ pla_ns and where shown are only approximately correct. The contractor shall \ m
on his own initiative and at no extra cost, locate all underground lines and structures and \
16. Grade stakes shall be set for all curb and gutter, culvert, sanitary sewer and storm pothole as necessary. The contractor shall be responsible for any damage to underground \‘
sewer at all times of construction. structures. All damage incurred to existing utilities during construction shall be repaired at I
17. Roanoke County shall be notified when a spring is encountered during construction. the contractor's expense. IN. END SECTION ES- \ EA
. . N : . Co 6. Plan approval by the WVWA does not remove the contractor's responsibility to remove or
18. Construction debris shall be coptamenzed in accordance W|fch the Vlrgmla Litter relocate any existing conflicts found during construction. \
Control Act. No less than one litter receptacle shall be provided on site. \
19. Th tractor shall ide ad ¢ f cleani df truck d/ 7. The contractor shall maintain a minimum of 18" clearance vertically and two (2) feet minimum HEADER CURB & GUTTER CG- \ LF Z
- e contractor shall provide adequale means of cieaning mud from frucks and/or horizontally from the outside of pipe to outside of pipe with all other underground utilities. CURB & GUTTER CG-
other equipment prior to entering public streets or rights of ways. ltis the contractors Where this cannot be achieved, additional measures in accordance with the WVWA standards —
responsibility to insure that the streets are in a clean, mud and dust free condition at shall be enforced VALLEY GUTTER
all times. . ) . . m
8. All utility grade adjustments shall be in accordance with WVWA standards and are the GRAVEL BASE
20. Plan approval in no way relieves the developer or contractors of the responsibilities responsibility of the contractor.
contained within the erosion and sediment control or stormwater management policies.
_ _ . o g P 9. Field changes shall be submitted by the engineer of record to the locality and approved by the GRAVEL SHOULDER
21. Field construction shall honor proposed drainage divides as shown on plans. WVWA. SURFACE TREATMENT \ v
22. Field corrections shall be approved by the Roanoke County and/or the Western -IN. BIT. CONC.: TYPE B- SY
Virginia Water Authority and the Professional of Record, prior to such construction. Western Virginia Water Authority Revisi Tabl _IN. BIT. CONC.- TYPE S- \ sy
23. The developer or contractor shall supply the County and the Western Virginia Water Availability letter number: k evision able j -IN. BASE MATERIAL \ cy.
Authority with correct As-Built plans before final acceptance. _IN. SUBBASE MATERIAL \ cy.
ﬂ % ok R P \ /1 COVER SHEET \ TRAFFIC BARRICADE ée
B T % T 2-3 EXISTING CONDITIONS PLAN \
VIRGINIA DEPARTMENT OF TRANSPORTATION: Nnd s 4-5 GRADING PLAN 8" WATER LINE LF \ -
T B s TR 6-10 LONGITUDINAL PROFILES 6" WATER LINE LF
1. Plan approval by Roanoke County does not guarantee issuance of any permits by the Cave Spring T 11—13 GEOMETRY PLAN \ E\ Q
Virginia Department of Transportation. ! % 3, a8 N \ | .
- ke obtained from the Virdinia Deoariment of T ton Sal o, ¢ B E 2 14-15 STAKEOUT PLAN FIRE HYDRANT ASSEMBLIES EA O D
. ermit must be obtained from the Virginia Department of Transportation, Salem ‘ %% el g ton o ;
RP rmit must | tai  Virginia Dep _ portati s B 3 16—17 CONSTRUCTION DETAILS BLOW OFFS W/ VAULT, FRAME & COVER EA \ = -
esidency Office prior to construction in the highway right-of-way. >, ® Canter O 5 x % : :
o5 & 19-22 E&S NARRATIVE, CONTROL -IN. GATE VALVES, W/ VAULT, FRAME & COVER EA \
3. The preliminary pavement designs should be based on a predicted sub-grade CBR v E PLAN. AND DETAILS i : -Q m
value of 7.0 and with a Resiliency Factor (RF) of 2.0 as shown in the current edition of D g T 23_2m PLAN"I‘ING PLAN. NOTES -IN. GATE VALVES, W/ VAULT, FRAME & COVER EA \ "o o q, (4v]
the Virginia Department of Transportation Pavement Design Guide for Subdivision il g & - ’ ’ \ I »
and Secondary Roads. The sub-grade soil is to be tested by an independent 5 F S et DETAILS, & VEGETATION \ m .Z :
laboratory and the results submitted to the Virginia Department of Transportation prior ‘ § 5 8 SCHEDULE (4] [ S —
to base construction. Should the sub-grade CBR value and/or the RF value be less © AN & V4 » 28 DESIGN NARRATIVE \ : m
than the predicted values, additional base material will be required in accordance with Y 3 . > i 8" SANITARY SEWER LF \ G o Q et
Departmental specifications. Refer to the same manual as the number and locations k: \ : 2, \ O — g, "
of the required soil samples to be tested. All pavement designs shall be submitted to § e ; < >
the Department for review and approval. The sub-grade shall be approved by the Rosslawn N STANDARD MANHOLE W/FRAME & COVER EA \ : m
Virginia Department of Transportation prior to placement of the base. Base shall be < SAMPLING MANHOLE/PORT EA o x ) -
apr?qrovet(ij aybthfe r\/|rtg;11|n|a Ii)feparitmentI?deransportatlon for depth, template, and k VICIn,lty“Map > 1o / k Sheet Index / \ - — D : q,
compaction before the surtace 1S applied. : T Y et | % LANDSCAPING LS \ (qv] D (4v) =X
4. Standard guardrail with safety end sections may be required on fills or in areas where SOURCE: BING MAPS ROAD - ® 2017 HERE © 2017 MICROSOFT CORP S L o o
hazards exist as deemed necessary. After completion of rough grading operations, \ : o ( )
the County Engineer and Virginia Department of Transportation shall be contacted to LEGEND AMENITIES (INCLUDING BUT NOT LIMITED TO TRAILS, ETC...) LS \ ' @ - To) -
schedule a field review. Where guard rail is warranted, the standard shoulder width SURVEY INFORMATION \ > m x m
shall be provided and the guard rail shall be installed in accordance with the current . P § U m
" . ; Property Line - - - -t \ e. & (ab) o
edition of the VDOT Road and Bridge Standards as part of this development. 2 a m - — N
ight-of- - _ R/W - ; ; i . STORMWATER MANAGEMENT LS .
5. Standard street and traffic control signs shall be erected at each intersection by the Right-of-way Horizontal and vertical control surveys were performed in year: _2023 \ g —d Tg) m
developer prior to final street acceptance Centerline — —CL — By:  Wetland Studies and Solutions, Inc. \ 2
' 2 & T
6. All traffic devices shall be in accordance with current edition of the "Manual on Uniform Minimum Building Line MBI MBL: All vertical elevations must be referenced to the National Geodetic Vertical Datum of 1988. AS-BUILT PLANS (STORM SEWER SYSTEMS) LS \ _<§ :
Traffic Control Devices" (MUTCD). Existing Storm Sewer D <D All horizontal elevations must be referenced to the North American Datum of 1983. AS-BUILT PLANS (STORMWATER MANAGEMENT) LS g m
7. Al unsuitab_le material shall be removed from the construction limits of the roadway Existing Sanitary Sewer ss = o Horizontal Datum: VCS, SOUTH NAD83 Vertical Datum: NAVD 88 10% CONTINGENCY \ 5 8 E
before placing embankment. ~ \ & ]
Existing Water Main w o w Source of topographic mapping is dated JULY 2023 \ m O
4 N\ o el
See Sheet for Stormwater Site Statistics Table. Existing Contour ~ — — — — — — 1046— — — — — — Bound . N/A dated: )
See Sheet for New BMP Information Table. Proposed Contour 1045 ouhdary was periormed by ated: ESTIMATED TOTAL \ !
\. y .
Proposed Drainage Divide < < Benchmark Information:  SEE SHEET 11-13 \
f N L .
The Project Engineer shall provide electronic copies of the approved plans to the Proposed Limits of Clearing mmmms | s & - —. —. — k
Development Review Coordinator within 5 working days of the pre-construction Proposed Storm Sewer — o — _24_3'_'3'_ — o —
meeting. & MH The professional seal and signature certifies the boundary survey and topographic mapping to BY SEALING THE PLANS, THE DESIGN PROFESSIONAL HEREBY CERTIFIES THAT THE FOREGOING ESTIMATE REFLECTS THE CURRENT
The notes on this sheet shall not be modified Proposed Sanitary Sewer *~ be accurate and correct. MEROVEMENT COSTS OF THIS FROGECT.
\ s Proposed Water Main HYDRANT\é—VALVE){ BLOWOFF/._ *Easement plats provided by Roanoke County.

OWNER - ROANOKE COUNTY, DEPARTMENT OF DEVELOPMENT SERVICES
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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

REVISIONS

Description

SCALE: 1"=20'

No. | Date

DATE: AUG 2024

Horizontal Datum: VCS NAD 83

necessarily conform to national map accuracy standards for providing 0.5' topography.

Vertical Datum:

NAVD 88

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

Boundary and Topo Source:
WSSI and Roanoke County Digital Data

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.

Design Draft Approved
JAB JAB NAS
Sheet #
2028

Computer File Name:
L:\_WSI10000000s\0000800\0000805\CADD\04-ENGR\06-Final
EXISTING CONDITIONS PLAN.dwg
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Grading Plan

*TBR — TO BE REMOVED

5347 Canter Dr, Roanoke Va, 24018 - - R\\/E §£
‘ - CANTER D ,
> >
z /|
Tree Schedule 22 Y ; 20 -0 o
Dead | Priority Dead | Priority E;!;:d GRADING LEGEN D z
Tree #| DBH Common Name *TBR Tree #| DBH Common Name “TBR » : 5
(Y/N) (1-4) (Y/N) (1-4) SCALE: 17=20 I
65 27 [tuliptree NO 2 201 34|beech, American NO 2 X z
66 38|oak, northern red NO 3 202 18|tuliptree NO 3 TEMPORARY ACCESS PROPOSED GRADING ..
67 28|oak, northemn red NO 2 203 21|tuliptree NO 3 —_— - ———_ — a8
68 38]oak, norther red NO 2 204 48[oak, northern red NO 2 EXISTING CONDITIONS LEGEND PROPOSED CENTERLINE C£ 2]
69| 16,16,16|oak, northern red NO 3 205 18|tuliptree NO 3 TEMPORARY STOCKPILE PROPOSED BANKFULL 9 8
70 24|oak, northern red NO 2 206 16 tuliptree NO 3 X '
71 34]oak, northem red NO 3 207 14[cherry, black NO 2] X SURVEYED 0.5" CONTOURS o EXISTING BUILDING LOD LIMIT OF DISTURBANCE E
73 25|oak, northern red NO 3 209 9 tuIiptree NO 2 IEEEEE NN BOUNDARY SURVEYED TOPO. A FEMA FLOODPLAIN SAFETY FENCE ALONG . Qﬁ
74| 34,28]oak, northem red NO 3 X 210 8[cherry, black NO 2 X -  UNDERGROUND WATERLINE BOULDER POOL/ CROSS VANE LIMIT OF DISTURBANCE g
75 18|oak, northern red NO 3 X 211 19(tuliptree NO 3 X ' 005050505050 5050505 BOULDER RIFFLE MATERIAL a
76| 26,26,18]tuliptree NO 3 X 212 10,8|maple, silver NO 2 — = COUNTY MAPPED PARCELS 0696902020202020909¢ EXISTING PATIO o ’ s <«
77 36]0ak, northem red NO 2 213|  17,10]tuliptree NO 4 X — e e EASEMENT BOUNDARY CLASS | REINFORCED BED MIX 2 g
78 30|oak, northem red NO 3 214 38|tuliptree NO 2l X Y, Vs Ve Ve Vs ARMORED WITH CLASS Il A N
79 34|o0ak, northem red YES 4 X 215 18]tuliptree NO 2 X — — UG FlFC—— —— UNDERGROUND ELECTRIC S EXISTING WOOD BRIDGE g
81 28|oak, northern red N 2 217 30|oak, white N 3 \ .
83 20|tuliptree NO 3 219 28| maple, red NO 3 WOOD BOARD FENCE IN STREAM HABITAT LOG SILL <ZJ' é
84 22|sycamore, American |[YES 4 X 220 18|tuliptree NO 2 o
85 28wiiptree NO 2[ X 221 26|oak, white NO 2 o ESTIMATED EDGE OF PAVEMENT Horizontal Datum: VCS NAD &3
86 34 (tuliptree . NO 2 X 222 28 oa!<, northemn red YES 4 = EXISTING THALWEG “ADDITIONAL FENCING MAY BE :
87 24 sycamore, American |NO 3 X 223 18 tul!ptree NO 20 ——  PERENNIAL - (PER TOP OF BANK - NOT SURVEY LOCATED) Vertical Datum:  NAVD 88
88 28]tuliptree NO 2 224 18[tuliptree NO 4 NEEDED AS REQUESTED
89 33|[tuliptree NO 2 225 26]tuliptree NO N EPHEMERAL (PER TOP OF BANK - NOT SURVEY LOCATED) Boundary and Topo Source:
%0 29|tuliptree NO 2 226 25 tuliptree YES 4 WSSl and Roanoke County Digital Data
91 25|tuliptree NO 2 227 32|tuliptree NO 3
92 16|oak, northern red NO 2 X 228 28|o0ak, northem red NO 3 Design Draft Approved
93 22|oak, northern red NO 2 229 19(tuliptree YES 4
94 19|tuliptree NO 2 230 18|ash, green YES 0 JAB JAB NAS
95 20 (tuliptree NO 2 231 29|oak, white NO 2
96 19|pine, eastern white NO 3 232 22|tuliptree NO 2 Sheet #
97 48|tuliptree NO 3 233 26|0ak, northern red NO 2
98 18 |blackgum NO 2 234 19|ash, green NO 4 4 of 28
99 16 tuliptree NO 2 235 18 |tuliptree NO 3
100 16]tuliptree NO 2 236 20|oak, white NO 2 X
237 18,16]oak, white NO 3 X Computer File Name:

L:\_WSI0000000s\0000800\0000805\CADD\04-ENGR\06-Final
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Tree Schedule
Dead | Priorit Dead | Priorit z
Tree#| DBH | CommonName | .\ | 4)y *TBR Tree# DBH | CommonName | .\ | 4)y "TBR 20 10 0 20 40 60 8
- - I
65 27|tuliptree NO 2 201 34|beech, American NO 2 X EE;:‘ GRADING LEGEND =
66 38|oak, northem red NO 3 202 18(tuliptree NO 3 SCALE: 17=20’ ..
67 28|oak, northem red NO 2 203 21|tuliptree NO 3 N E
68 38|oak, northem red NO 2 204 48|0ak, northern red NO 2 TEMPORARY ACCESS PROPOSED GRADING Z. <
69| 16,16,16|oak, northem red NO 3 205 18|tuliptree NO 3 @) 8
70 24)oak, northem red NO 2 206 16|tuliptree NO 3 X _— — — — — — —— PROPOSED CENTERLINE 5
71 34|oak, northem red NO 3 207 14|cherry, black NO 2 X EXISTING CONDITIONS LEGEND N
72 34[oak, northem red YES 4] X 208 11[tuliptree NO 2 TEMPORARY STOCKPILE PROPOSED BANKFULL 0
73 25]oak, northem red NO 3 209 9|tuliptree NO 2 SURVEYED 0.5' CONTOURS EXISTING BUILDING a7
74| 34,28|oak, northem red NO 3 X 210 8 cheprry black NO 2 X - ,, LOD LIMIT OF DISTURBANCE =
' ' — L GIS 2.0' CONTOURS SAN — SANITARY SEWER (APPROX) .S
75 18|oak, northem red NO 3 X 211 19|tuliptree NO 3 X LOD—=TP SAFETY FENCE ALONG Y=
76| 26,26, 18|tuliptree NO 3 X 212 10,8|maple, silver NO 2 iesssssssssssssssssssssss BOUNDARY SURVEYED TOPO. — // M4 FEMA FLOODPLAIN LIMIT OF DISTURBANCE* 5 <
A josk narhom ed O : S laiores NG 2 0 UNDERGROUND WATERLINE BOULDER POOL/ CROSS VANE g S
, ull ©°09696%96%90%0%%:%0%¢ IS SIS IS S
79 34|oak, northem red YES 4 X 215 18|tuliptree NO 2| X - COUNTY MAPPED PARCELS 5009596969095959594°C EXISTING PATIO o000 BOULDER RIFFLE MATERIAL, g
80 28|oak, northem red YES 4 X 216 18|tuliptree NO 2 X EASEMENT BOUNDARY OGOLOLOLL CLASS | REINFORCED BED MIX Q <«
81 28|oak, northem red NO 2| X 217 30]oak, white NO 3] X o o ¥sCsVeCo i ARMORED WITH CLASS I g ?
82 18,18,16 maple, red No 4 X 218 18 tu“ptree No 4 - v/ L/ T UNDERGROUND ELECTRIC // // // // /// /// /// /// /| EX'STING WOOD BRIDGE ROCK STEP —
83 20]tuliptree NO 3 219 28|maple, red NO 3 I mam maE Eam mmm mmm o EXISTING PIPE : ‘ <ZD' g
84 22|sycamore, American [YES 4 X 220 18|tuliptree NO 2 - A " o)
: . OH ]/ —————  OVERHEAD UTILITY 124 SURVEYED TREE (DBH 18"+) | ><4 TREE TO BE REMOVED :
85 28 tul!ptree NO 2 X 221 26|oak, white NO 2 ) ‘ Horizontal Datum: VCS NAD 83
86 34|tuliptree NO 2[ X 222 28|oak, northern red YES 4 / WOOD BOARD FENCE ) ————— IN STREAM HABITAT LOG SILL : :
87 24 syF:amore, American [NO 3 X 223 18 tul!ptree NO 2 £F ESTIMATED EDGE OF PAVEMENT Vertical Datum: NAVD 88
88 28|tuliptree NO 2 224 18|tuliptree NO 4 B q a7 S -
89 33[tuliptree NO 2 225 26|tuliptree NO 3 r == EXISTING THALWEG . oundary an k"po ource. |
90 29(tuliptree NO 2 226 25(tuliptree YES 4 - . . . PERENNIAL - (PER TOP OF BANK - NOT SURVEY LOCATED) ADDITIONAL FENCING MAY BE WSS and Roanoke COlll’lty Dlglta Datz
91 25|tuliptree NO 2 227 32tuliptree NO 3 NEEDED AS REQUESTED
92 16[oak, northem red NO 2[ X 228 28|oak, northem red NO 3 -~ EPHEMERAL (PER TOP OF BANK - NOT SURVEY LOCATED) Design Draft Approved
93 22|o0ak, northem red NO 2 229 19]|tuliptree YES 4
94 19(tuliptree NO 2 230 18|ash, green YES 0 JAB JAB NAS
95 20[tuliptree NO 2 231 29|oak, white NO 2
96 19(pine, eastem white NO 3 232 22|tuliptree NO 2 Sheet #
97 48|tuliptree NO 3 233 26|0ak, northern red NO 2
98 18|blackgum NO 2 234 19|ash, green NO 4 5 of 28
99 16[tuliptree NO 2 235 18|tuliptree NO 3
100 16|tuliptree NO 2 236 20|0ak, white NO 2] X
237]  18,16[oak, white NO 3] X Computer File Name:
*TBR — TO BE REMOVED GRADING PLAN & PROFILE g
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GEOMETRY TABLE

GEOMETRY TABLE

RADIUS POINT LOCATION TABLE

NO. Reach 1D LENGTH RADIUS BEARING/DELTA TANGENT | CHORD BEARING CHORD
L3/ REACHO1T — TRIB 1 4.28 —— S19°00'06"E —— —— ——
C36 REACHO1T — TRIB 1 12.92° 20.00’ 37°01°16" 6.70 S37°30°44°E 12.70°
L 38 REACHO1T — TRIB 1 4317 —— SHh6'01'227E —— —— ——
L 359 REACHOZ? — TRIB 2 31.18 —— S5310°317W —— —— ——
C3/ REACHOZ — TRIB 2 7.37 25.00° 16°53'06” 3.71 S44°43'58"W 7.34
L40 REACHO? — TRIB 2 4.39° —— S36°17°25"W —— —— ——
C38 REACHO? — TRIB 2 12.70° 20.00 36°22°317 6.57 S18°06"10"W 12.49°
L41 REACHO? — TRIB 2 21.8% —— S00°05'06"E —— —— ——
C39 REACHOZ? — TRIB 2 13.99° 25.00° 32°03' 24" 7.18 S16°06'48"E 13.81°
L42 REACHOZ — TRIB 2 25.32 —— S32°08'30"E —— —— ——

NO. Reach 1D LENGTH RADIUS BEARING /DELTA TANGENT | CHORD BEARING CHORD
L1 REACHOO 19.64 —— S47°39'49"E —— —— ——
C1 REACHOO 8.50° 30.00° 16714177 4.28 N39°32°41"W 8.47’
L2 REACHOO 18.52° —— S31°25'32"F —— —— ——
C2 REACHOO 4,95 45.00° 06°18'21” 2.48 S34°34'427E 4.95
L3 REACHOO 32.42 —— S37°43'53"E —— —— ——
C3 REACHOO 11.09° 45.00° 14°07°327 5.58 S44°47'39"E 11.07°
L4 REACHOO 16.34 —— S51°51'25"E —— —— ——
C4 REACHOO 17.06° 35.00° 27°55"14” 8.70° N37°53'48"W 16.89
L5 REACHOO 14.09’ —— S2356'117E —— —— ——
Cod REACHOO 25.01° 40.00’ 35°49'20” 12,93 S41°50'51"E 24.60°
L6 REACHOO 15.97 —— S59°45'317E —— —— ——
Co REACHOO 19.27 30.00 3648387 9.98 N41°21°12"W 18.94°
L/ REACHOO 6.69 —— S22°56'53"F —— —— ——
C7/ REACHOO 13.87 30.00 26°29'34” 7.06° S36°11'40"E 13.75°
L8 REACHOO 25.20° —— S49°26'27°E —— —— ——
C3 REACHOO 16.61° 25.00° 38°04'10” 8.63 N30°24°22"W 16.31°
L9 REACHOO 11.89 —— S11°22"17E —— —— ——
C9 REACHOO 19.60’ 25.00° 44°55°20” 10.54 S33'49'57"E 19.10
L10 REACHOO 13.36 —— S56°17'37E —— —— ——
C10 REACHOO 30.89’ 40.00’ 44°14° 347 16.26 N34°10°20"W 30.13
L11 REACHOO 2.52° —— S12°03'03"E —— —— ——
C17 REACHOO 22.60 40.00 32°22°307 11.61 S28°1418"E 22.50
L12 REACHOO 24 .60’ —— S44°25'33°E —— —— ——
Cl12 REACHOO 10.57 40.00’ 15087177 5.32 N36°51°247W 10.54°
L13 REACHOO 41.69 —— S29°1716°E —— —— ——
C13 REACHOO 2711 35.00° 44°22°317 14.27 S51°28 32"F 26.43
L14 REACHOO 8.96 —— S7339'47E —— —— ——
C14 REACHOO 9.21 35.00° 1504317 4.03 N66°07'32"W 9.18
L15 REACHOO 22.59’ —— S5835'16°E —— —— ——
C15 REACHOO 20.5% 25.00° 47°03197 10.88 S82°06'56"E 19.96°
L16 REACHOO 7.07’ —— N74°21°257E —— —— ——
Cl16 REACHOO 26.59’ 25.00 60°55'43" 14.71 N75°10°43"W 25.35
L17 REACHOO 21.58 —— S44°42'52"F —— —— ——
Cl7/ REACHOO 28.21° 25.00° 64°39°08" 15.82° S77°02'26"E 26.74
L18 REACHOO 3.27 —— N70°3800"E —— —— ——
C18 REACHOO 1.205 25.00° 02°52°19” 0.63 N69°11'50"E 1.25’
L19 REACHOO 21.96° —— N67°45 417 —— —— ——
C19 REACHOO 7.36 25.00° 16°52°177 3.71 S76°11°49"W 7.33
L20 REACHOO 0.97 —— N84°37'58"E —— —— ——
C20 REACHOO 53.41 50.00’ 61°11'57" 29.57’ N64°46°04"W 50.90’
L2 1 REACHOO 15.04° —— S34°10'05"E —— —— ——
C21 REACHOO 13.09° 40.00° 18°45°05” 6.60° N24°47 33" W 13.03°
L22 REACHOO 30.64 —— S15°25'00"E —— —— ——
C22 REACHOO 24.75 30.00 4715417 13.13 S39°02'50"E 24.05
L23 REACHOO 9.05 —— S62°40'417E —— —— ——
C23 REACHOO 29.29° 45.00 3717367 15.18 N44°01°53"W 28.78
L24 REACHOO 25.31 —— S25°23'05"E —— —— ——
C24 REACHOO 24.09 45.00 30°40°37” 12.54 N10°02'46"W 25.8]1
L25 REACHOO 34.88’ —— S05°17°32"W —— —— ——
C25 REACHOO 24.88’ 30.00° 47°30°48" 13.20° S18°27'52"E 24.17’
L26 REACHOO 15.40° —— S42°13'16"E —— —— ——
C26 REACHOO 20.89’ 45.00° 26°35'52" 10.64 N28°55'20"W 20.70
L27 REACHOO 22.36 —— S15°37'24"E —— —— ——
C27 REACHOO 34.16 35.00 555448 18.58’ S43°34'48"E 32.82
L2838 REACHOO 16.64 —— S71°32'12°E —— —— ——
C28 REACHOO 22.30° 45.00 28°23'257 11.38 S85°43'55"E 22.07
L29 REACHOO 15.37° —— N8O'04'23"E —— —— ——
C29 REACHOO 37.86° 45,00’ 48°12'36” 20.13 N75°49°19"W 36.76
L350 REACHOO 17.39 —— S51°43'01"E —— —— ——
C30 REACHOO 11.39 35.00° 18°38°337 5.74 N42°2344°W 11.34°
L3 REACHOO 22.06° —— S33°04'28"E —— —— ——
C31 REACHOO 18.97 40.00° 27°10°07”7 9.67 S46°39'32"E 18.79°
L3272 REACHOO 31.67 —— S60°14'35"E —— —— ——
C32 REACHOO 10.38’ 35.00 16°59°157 5.23 N51°44'58"W 10.34°
L33 REACHOO 20.64° —— S4315'20°E —— —— ——
C33 REACHOO 19.78’ 25.00° 45°20°18" 10.44° S65'55'29"FE 19.27
L34 REACHOO 7.42 —— S88°35'38"E —— —— ——
C34 REACHOO 20.32’ 25.00 46°34°07"7 10.76 N68'07'197E 19.76°
L35 REACHOO 11.83 —— N44°50"15"E —— —— ——
C35 REACHOO 17.80° 25.00° 4048207 9.30 S65°14°25™W 17.43
L 36 REACHOO 9.93 —— N85°38 35"F —— —— ——
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NO. REACH D NORTHING EASTING

R REACHOO 5608289.7000 11038506.0539
R2 REACHOO 56083135.0004 110358579.7092
RS REACHOO 5008287.3614 11058599.5477/
R4 REACHOO 5608214.5493 110358562.9914
RS REACHOO 5008231.9026 11058657.2567
R6 REACHOO 5608165.5851 11038615.79953
R/ REACHOO 50608180.6206 110386735.6587
R3 REACHOO 5608122.4513 11038657.0584
RY REACHOO 5608120.6524 11058708.4015
R10 REACHOO 50608059.1630 110358685.448 1
RT1T REACHOO 5608073.4014 110358762.2112
R12 REACHOO 5607/999.8314 11038722.301 1
R135 REACHOO 5608000.1579 11058808.1100
R14 REACHOO 5607930.4632 11058797.0206
R15 REACHOO 560/969.8948 11038847.57351
R16 REACHOO 50607923.6552 11038867.8635
R17 REACHOO 5607945.5000 11038918.5744
R18 REACHOO 5607/944.5828 11038921.6549
R19 REACHOO 560/906.61357 11058960.9061
R20 REACHOO 560/881.8141 11058964.2113
R21 REACHOO 5607/874.9892 11038980.9301
R22 REACHOO 5607864.0605 11039056.5565
R25 REACHOO 560/793.2757 110390350.1684
R24 REACHOO S5607770.4114 110359041.0177/
R25 REACHOO S560/728.7646 110359112.4810
R26 REACHOO 5607/666.9592 11039067.2890
R27 REACHOO 300/666.9693 11039150.3554
R28 REACHOO 560/7671.1850 11039169.5049
R29 REACHOO 560/585.1826 110359199.9625
R3O0 REACHOO 360/582.2559 11039219.8111
R31 REACHOO 5007604.6986 11039294.6980
R32 REACHOO 5607/525.8716 11039284.9646
R3S REACHOO 560/549.9516 11039542.8094
RS54 REACHOO 5607549.7694 110359350.2278
R3S REACHOO 500/7522.9046 11059394.0258
R36 REACHO1T — TRIB 1 5607972.0185 110389352.3692
RS/ REACHOZ? — TRIB 2 5007983.1996 11038997.0547/
R38 REACHOZ? — TRIB 2 560/982.6169 110358990.42356
R39 REACHO? — TRIB 2 360/7960./968 11038995.4559
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TIE OUT TO EXISTING
GRADE AT A MAXIMUM
GRADE OF 2:1

L - (LEFT BANKFULL
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DEPTH)

IMPORTANT

CONTRACTOR TO ENSURE
THAT TOPSOIL AND FABRIC
ARE INSTALLED TO ACHIEVE
FINAL GRADE AND CHANNEL

TOPSOIL, 4" DEPTH
MINIMUM

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).

STR

EARTH FILL
(AS NECESSARY)

ORIENTATION LOOKING DOWNSTREAM

INVERT

- SLopg

EAM

BED MIXTURE

‘ ‘ SPECIFICATIONS 7‘ ‘ ‘7*‘ ‘

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 )5 G

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

SECTION LOCATION RIFFLE CROSS—SECTION DIMENSIONS?
ch PER BASELINE STATION' CROSS SECTION PARAMETER (FT)
FROM TO Al Bl c | o] E]F ]| H | B | kK] L | NOTES
Canter Drive 10+00.00 | 23+3860 | 80 | 40 | 21 [ 19 | 02 | 09 | 0.7 | 301 | 951 | * * | *VARIES — SEE GRADING PLAN
Trib_| 50+00.00 | 5041000 | 8.0 | 40 | 1.2 | 2.8 | 0.1 | 05 | 0.4 | 301 | 28.0:1 | * * | *VARIES — SEE GRADING PLAN
50+12.00 | 5042500 | 80 | 40 | 1.2 | 2.8 | 0.1 | 05 | 0.4 | 301 | 28.0:1 | * * | *VARIES — SEE GRADING PLAN
50+51.00 | 5046038 | 8.0 | 40 | 1.2 | 2.8 | 0.1 | 05 | 0.4 | 3.0 | 28.0:1 ] * * | *VARIES — SEE GRADING PLAN
Trib 2 60+00.00 | 6041500 | 80 | 40 | 12 | 28 | 0.1 | 05 | 0.4 | 301 | 280:1 | * * | *VARIES — SEE GRADING PLAN
60+21.00 | 60+50.00 | 8.0 | 4.0 | 12 | 2.8 | 0.1 | 05 | 0.4 | 301 | 28.0:1 | * * | *VARIES — SEE GRADING PLAN
60+52.00 | 606500 | 80 | 40 | 12 | 2.8 | 0.1 | 05 | 0.4 | 301 | 28.0:1 | * * | *VARIES — SEE GRADING PLAN
60+71.00 | 60+80.00 | 80 | 40 | 1.2 | 2.8 | 0.1 | 05 | 0.4 | 301 | 28.0:1 | * * | *VARIES — SEE GRADING PLAN
60+86.00 | 6141677 | 80 | 40 | 12 | 2.8 | 0.1 | 05 | 0.4 | 301 | 280:1 ] * * | *VARIES — SEE GRADING PLAN
NOT TO SCALE
TIE OUT TO EXISTING EX. GRADE
GRADE AT A MAXIMUM .
DIAMETER DIAMETER
TOPSOIL (SEE TYPICAL ANCHOR ROCK ANCHOR ROCK
RIFFLE DETAIL) BANKFULL WIDTH

‘

NI,
&
<D

g, — MAX LOW STORM
e \ FLOW WIDTH

MAX 2% SLOPE

MM_
— STREAM SEE BED /
MIXTURE SPE
COIR FABRIC (ECO MESH CM700 i VERT URE SPECS

OR EQUIVALENT) IS PLACED FROM

W*U‘*‘ =M=
TOP OF LOW FLOW CHANNEL, == 7777j
THROUGH FULL WIDTH OF BENCH SIS ﬂ:\ [==U" CROSS SECTION VIEW
TO 12" BEYOND BANKFULL AND IS NOT TO SCALE
KEYED IN 6" AT ENDS WITH
RIPARIAN SEED MIX UNDERNEATH
PROFILE VIEW - WITH
LOW FLOW POOL
NOT TO SCALE
LOG INSTALLED M» PROP.
FL#\JS\/Z\F/{VTITH FLOW ~ STREAMBED
MAX SCOUR DEPTH
HALF OF LOG DIAMETER
= - =_ o o
| ANE e e
EX. GRADE M EX. GRADE
PROFILE VIEW
NOT TO SCALE
FLOW PROP
T .
/STREAMBED SECOND SPLASH LOG
OPTIONAL, PLACEMENT PER
GRADING PLAN AND PROFILE.
\—T\x

PROFILE VIEW - WITH

SPLASH LOG
NOT TO SCALE

===

EXTEND LOG A MINIMUM OF
2' BEYOND BANKFULL WIDTH

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

EX. GRADE

TOPSOIL SPECIFICATIONS

1. TOPSOIL SHALL BE PLACED ON DESIGNATED AREAS WITHIN THE LOD TO A MINIMUM DEPTH OF
(MINIMUM) OF LOOSENED SUBGRADE.

4 INCHES, ON TOP OF 3"

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.

TYPICAL SOIL HORIZON PROFILE

O HORIZON - THE TOP LAYER OF SOIL IS

COMPOSED PRIMARILY OF ORGANIC ORGANIC LAYER -0
MATERIAL, INCLUDING LEAF LITTER,
HERBACEOUS PLANTS, INSECTS, AND SURFACE - A

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 SUBSOIL - B | )
SAND AND SILT. | ) .

B HORIZON — REFERRED TO AS SUBSOIL. [/
THROUGH PROCESS OF ILLUVIATION, SUBSOIL A

CONTAINS MINERAL DEPOSITS THAT HAVE
MIGRATED FROM ABOVE SOIL HORIZON. o \

C HORIZON — THIS WEATHERING ROCK LAYER

{
IS REFERRED TO AS REGOLITH AND CONSISTS SUBSTRATUM - C \ e
OF UNCONSOLIDATED ROCKS AND LITTLE N
ORGANIC MATERIAL THAT INHIBIT THE ) N~

GROWTH OF PLANT ROOTS

R HORIZON - THE “R” STANDS FOR ROCK AND
IT REFERS TO THE UNCONSOLIDATED ROCK OR
SOLID BEDROCK OF THIS HORIZON.
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Stream Restoration Of A Tributary To Mud Lick Creek
Along Canter Dr. - Final Plan

Roanoke County, Virginia
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Construction Details

i

"CL | REINFORCED BED" MIXTURE SPECIFICATIONS

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

MATERIAL SIZE PORTION PERCENT (%)
ROCK? 8.0 - 16.0in (203 - 406 mm)(D_ = 13.2 inf’ 2 BUCKETS 35 - 40%
VDOT CL I RIPRAP| ' s0

BANK RUN4 . i a 400

GRAVEL 0.08-2.5in (2-64 mm) (D,=1.3in) | 2BUCKETS 35 - 40%

COARSE SAND5 0.04-0.08in (1-2mm) 0.75 BUCKET 12-17%
6 LOAM OR SILT LOAM WITH 3-5% _ 190

TOPSOIL ORGANIC CONTENT 0.5 BUCKET 7-12%

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

2 THE ROCK PORTION OF THE MIXTURE SHALL CONSIST OF RIVER WASHED COBBLE (TAN, YELLOW, OR BROWN) WITH THE
SPECIFIED Dsy. 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 Dgq, WOULD SUGGEST.

3 CONTRACTOR TO REUSE EXISTING ROCK CHECK DAM STONE TO SUPPLEMENT IMPORTED REINFORCED BED
MATERIAL, WHILE ADHERING TO GENERAL MATERIAL SIZE REQUIREMENTS.

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

® 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.

® 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).

GENERAL STRUCTURE NOTES

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.)

REFER TO THE TYPICAL RIFFLE CROSS-SECTION FOR PLACEMENT OF COIR FABRIC ALONG THE STREAM.

STRUCTURES SHALL BE UNDERLAIN WITH WOVEN OR NON-WOVEN POLYPROPYLENE GEOTEXTILE AS

NOTED IN TECHNICAL SPECIFICATIONS.

BACKFILL BETWEEN VANES AND BANKS WITH REINFORCED BED USED IN CHANNEL.

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

w N

ok

s STk
L‘

3 PRIMARY DIMENSIONS OF ROCK:
x = LONGEST DIMENSION

= INTERMEDIATE DIMENSION
z = SHORTEST DIMENSION

(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.

STRUCTURE DETAIL LEGEND

REINFORCED BED

STRUCTURE ROCK NOTES

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. THEBOTTOM 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.

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.

IN-SITU MATERIAL

FILL MATERIAL

TOPSOIL (4 INCH MIN.)

FILTER FABRIC
COIR MATTING
STAKEOUT/WEIR POINT

HEADER (TOP) ROCK

WEIR ROCK

FOOTER ROCK

0000=] |

SPLASH ROCK
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VARY WEIR ARM
ANGLES BETWEEN
30° AND 60°

XS2

(10724577
-
,//7//// 7
% 7% 7//// %// 7
Y,

PLAN VIEW

NOT TO SCALE

BOULDERS
FOR FLOW
DIRECTION

REFER TO PLANTING PLAN FOR
PLANTING REQUIREMENTS

|
| TOPSOIL
(4" MIN.)

BOTTOM OF
FOOTER ROCKS
18" (MIN) BELOW

SECTION XS2

|
\
\ \
| A - BANKFULL WIDTH
| ¥

E - POOL WIDTH |

1 F - MAX POOL

DEPTH

L1 0 el N >

POOL INVERT

NOT TO SCALE

BANKFULL ELEVATION

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

A - BANKFULL WIDTH — —

I

IN-SITU SOIL

‘ TOPSOIL

(4" MIN.)

FILL
MATERIAL

IN-SITU SOIL

SECTION XS1

C - MAX WEIR

\
| DEPTH
| D-WEIRWIDTH

NOT TO SCALE

BOULDER POOL

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

REFER TO PROFILE SHEETS

HEADER
ROCKS

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 ®W 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.

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

RIFFLE BANKFULL WIDTH |

ROCK STEP -

WEIR
NOT TO SCALE
ROCK
f/// W ///////////////// -
PLAN VIEW /
NOT TO SCALE FOOTER
vl N ROCK
| SECTION XS1
NOT TO SCALE
LENGTH VARIES
(SEEOGTEEN#EZRAL TIE OUT ROCK
) | RIFFLE BANKFULL WIDTH _| AT BANKFULL
XS2 | | ELEVATION AND
WIDTH

BANKFULL ELEVATION

XS1

— >

SECTION XS2

ROCK STEP NOTES:
1. REFER TO "STRUCTURE NOTES" FOR ADDITIONAL

NOT TO SCALE

LENGTH VARIES
B o (SEE GENERAL NOTE #2)

INFORMATION CONCERNING ALL STRUCTURES. DRO ‘ ‘

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.

OVER ‘ ‘
FEATURE

STREAMBED

FILTER
FABRIC
SECTION XS3
ROCK STEP DIMENSIONS NOT TO SCALE
WEIR WEIR WEIR PARAMETER (FT)
REACH ID STATION POINT # ELEVATION A B
23+18.0 1 1114.67
e | 23+22.0 2 1113.92 0.5 0.75
23+24.0 END 1113.17 0.5 0.75
50+10.0 1 1146.31
50+12.0 END 1145.56 0.5 0.75
TRIB 1 50+25.0 1 1142.81 — —
50+29.0 2 1142.06 0.5 0.75
50+31.0 END 1141.31 0.5 0.75
60+15.0 1 1159.39
60+19.0 2 1158.39 0.5 1.00
60+21.0 END 1157.39 0.5 1.00
60+50.0 1 1149.29
60+52.0 END 1148.29 0.5 1.00
TRIB 2 60+65.0 1 1144.99
60+69.0 2 1143.99 0.5 1.00
60+71.0 END 1142.99 0.5 1.00
60+80.0 1 1140.89
60+84.0 2 1139.89 0.5 1.00
60+86.0 END 1138.89 0.5 1.00
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Stream Restoration Of A Tributary To Mud Lick Creek
Along Canter Dr. - Final Plan
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Construction Details (cont'd)

IMBRICATED ROCK WALL

NOT TO SCALE FOR ADDITIONAL INFORMATION| 52/ 6w POOL INVERT
)T(S1
| SECTION XS3
n | j NOT TO SCALE
% HEADER FLOW
ROlCKS — > = POOLLENGTH —T
| R PROPOSED
N XS3 \ INVERT w2 +
w - —X)
| B " WEIR ROCKS S STEP HEIGHT
\ ==y, 2
= - (=]
\ e e ] [t T
BOULDER POOL sorromop A =T [ RRlE=—)
STRUCTURE LOCATION FOOTER ROCKS s o~ A | =
e PER BASELINE STATION PARAMETER (FT) NUMBER OF 18" (MIN) BELOW FILTER FABRIC ~
FROM TO A B C D E F POOLS POOL INVERT
10+65.00° | 10+77.00 | 80 | 40 | 1.0 | 15 | 40 | 1.5 w
11+50.00" | 11+62.00° | 8.0 | 4.0 | 1.0 1.5 | 4.0 | 1.6 1
11+90.00' | 12+02.000 | 8.0 | 40 | 1.0 | 1.5 | 40 | 1.6 1
12+35.00 | 12+47.00 | 80 | 40 | 1.0 | 15 | 40 | 1.6 1 SEE LONGITUDINAL PROFILE
1248500 | 12+97.00 | 80 | 40 | 1.0 | 15 | 4.0 | 1.6 1 FOR PLACEMENT OF BED MIX
1342500 | 13+37.00 | 8.0 | 40 | 1.0 | 1.5 | 40 | 1.6 i IN'POOLS (IF APPLICABLE).
13190.00° | 14102.00' | 8.0 | 40 | 1.0 | 1.5 | 40 | 1.6 1
14+40.00° | 14+52.00 | 8.0 | 40 | 1.0 | 1.5 | 40 | 1.6 w
15120.00' | 1513200 | 8.0 | 40 | 1.0 | 1.5 | 40 | 1.6 1
15+90.00° | 16+02.00 | 8.0 | 40 | 1.0 | 1.5 | 40 | 1.6 w
REACHOT 16+18.00° | 16+30.00° | 80 | 40 | 10 | 1.5 | 40 | 1.6 1
16+50.00° | 16+62.00 | 80 | 40 | 1.0 | 1.5 | 40 | 1.6 i
17+60.000 | 17+71.00 | 80 | 40 | 1.0 | 1.5 | 40 | 1.6 w
18+15.00 | 18127.00 | 8.0 | 40 | 1.0 | 1.5 | 40 | 1.6 1
19+10.00° | 19+23.00 | 80 | 40 | 1.0 | 1.5 | 40 | 1.6 i
19+60.000 | 19+72.00 | 80 | 40 | 1.0 | 1.5 | 40 | 1.6 i
20+100.00° | 20+12.00' | 80 | 40 | 1.0 | 1.5 | 40 | 1.6 w
20+85.00' | 20+97.00 | 80 | 40 | 1.0 | 1.5 | 40 | 1.6 w
21+40.00° | 21+52.00 | 80 | 40 | 1.0 | 1.5 | 40 | 1.6 1
21+78.00 | 21+90.00 | 80 | 40 | 1.0 | 1.5 | 40 | 1.6 w
20+43.00 | 22+455.00 | 80 | 40 | 1.0 | 1.5 | 40 | 1.6 w
20170.00° | 2248200 | 80 | 40 | 1.0 | 1.5 | 40 | 1.6 1
NOT TO SCALE
EX. GRADE
EARTH FILL
M BANKFULL | ¢
' ‘ LOW FLOW ~
POOL WIDTH S e oW
POOL DEPTH

!

SEE GRADING AND
PROFILE FOR LOW FLOW
POOL LENGTH AND
SPECIFIC ELEVATIONS.

CENTER OF LOW
FLOW POOL

CROSS SECTION - LOW FLOW POOL

LOW FLOW POOL (ALL OCCURRENCES)

CROSS SECTION PARAMETER (FT)

LF POOL WIDTH |LF POOL DEPTH

LF POOL SHIFT

3.0 1.4

0.3

NOT TO SCALE

NOT TO SCALE V[ % V[ W TOPSOIL (SEE TYPICAL RIFFLE DETAIL)
\ //\\)}j 4T GRADE FROM TOP OF WALL TO
TIE INTO /\\)//\\\//\\\4 EXISTING GRADE (MAX SLOPE = 2:1)
EXISTING\>/\\\// EXISTING
GRADE \/\\// ROCKS SHALL BE ANGULAR AND HAVE
X TOE OF BANK A MINIMUM WIDTH EQUAL TO 1/3 THE

SECTION XS1
NOT TO SCALE

PLACE ROCKS SO THAT
JOINTS DO NOT ALIGN

WITH JOINTS BELOW. STABLE CUT FACE

XS1 XS1

f

ADAPTED FROM
MARYLAND'S WATERWAY
CONSTRUCTION GUIDELINES

6-IN. SETBACK
BETWEEN ALL ROCK
ROWS

GENERAL ROCK WALL NOTES:
1. REFER TO "GENERAL
STRUCTURE NOTES" FOR
ADDITIONAL INFORMATION
CONCERNING ALL STRUCTURES.
2. STONE BLOCKS SHALL BE

//\\///\\///\\q ROTATED INTO THE BANK

GEOTEXTILE TO PREVENT
T PIPING OF FINES

VERTICAL HEIGHT OF THE WALL

MINIMUM 6" SETBACK

MINIMUM 6"
OVERLAP

TOE TRENCH AND FOOTER ROCK
(SET BELOW SCOUR DEPTH)

4 ft
MAX. HEIGHT

|
R

=BACKFILL SLOPE ANGLE (2H:1V OR FLATTER

DEFINITION SKETCH
NOT TO SCALE

o

:(Ij_f\ Tl\(l) \s/::i\i\é //>\\//\\<@ DURING PLACEMENT SUCH THAT BUT GREATER THAN 5.0%)
/X/ _
K OVERLAP THE DOWNSTREAM 0L =INCLINATION OF WALL FROM HORIZONTAL
BLOCKS BY A MINIMUM OF 6 (1HAV)
INCHES.
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PLAN FOR PLANTING INNER BANK OUTER BANK
REQUIREMENTS
INNER BANK OUTER BANK INNER BANK VANE HEADER ROCK
L - (BOTTOM WIDTH OF CHANNEL) PROP 5
— - : BANKFULL ELEVATION
BANKFULL ELEVATION < BANKFULL ELEVATION —— STREAMBED = [ I
‘ = Q-— = A
CENTER VANE ] XK
HEADER HEADER | ‘N GSEIRITINTN U ety D kK TSk
ROCK ROCK = " O AN STt geE= e HEADER
N /
BACKFILL NS zl 1 /M2y N TopsoiL o A [ > EX. GRADE
BETWEEN VANE R Vo= kgg:x (4" MIN.) ' !
AND BANK WITH \ 3 R\ SROP. /
XS3 REINFORCED BED A W STREAMBED
MATERIAL i \ X rocien
G1- (OUTER \ O /
BASéLINE HEADER ll ROCK | |
. —I' 1= =l == + WIDTH OF POOL)
12" DIAM SILL FOOTER | LENGTH)) ROCKS B —j’; - SECTION XS2 v‘ | \7m7m‘7 ROCK =L
ROCKS SET B B2 - (INNER BL TO BKF) | B1 - s ==
AT GRADE XS2 B ( ) | - NOT TO SCALE S B3 - (INNER BL TO BKF) -1 B1
XS2 j - A1 - (BANKFULL WIDTH) A2 - (BANKFULL WIDTH) - - -
t 77 hpiin OUTER BANK SECTION XSt A% - (BANKFELL WIBTH)
) A N7 & REFER TO PROFILE AND NOT TO SCALE
H STAKEOUT SHEETS FOR
ADDITIONAL INFORMATION E2 - (INNER BASELINE
EXTEND SILLS A LENGTH
MINIMUMSOF ?HREE @) e \ E1- (LENGTH OF VANE) — PROJECTED )
FT BEYOND BANKFULL ) f BANKFULL ELEVATION . ISCSE‘II_'IL\I)IE
WIDTH. SEE PLANVIEW. A - STREAMBED
XS1 A ./ (DEPARTURE
SPLASH %’ / ANGLE) K
ROCK ) \'
C %HII’) ‘ XS1
2 . A!«'VA AT ’@
INNER BANK INNER | A e VANE HERGRA S
VANE XS5 /@ C1 ROCK
WIDTH - OUTER
XS4 VANE VANE HEADER ROCK
WIDTH \ FOOTER ROCK: BOTTOM 18" FOOTER ROCK M PROJECTED BASELINE
I\I?C%'IA'II'\IO\Q(I)E/Q/LVE CENTE g HEADER ROCK SEAMS SHALL (MIN) BELOW MAX POOL DEPTH SECTION XS4 PROJECTED BASELINE SECTION XS5 INVERT OF STREAMBED
\ WIDTH NOT ALIGN WITH FOOTER ROCK NOT TO SCALE INVERT OF STREAMBED NOT TO SCALE
u B2 5 SEAMS BELOW
S WIDT, &
9 H OF Baggy B1 Q
TO INNE NE g
R BKF WIDTH oF pasg; e/ F
AT B ER BkF MODIFIED CROSS VANE
uL
L WiDTH) STRUCTURE LOCATION MODIFIED CROSS VANE DIMENSIONS PARAMETER (FT)
SEACH D BASELINE STATION | MEANDER
AT HEADER ROCK | DIRECTION | A1' | A2" | A3 | BT B2 | B3 C1 C2 D = E2 F2 G G2 H J1° | 22 | K L M2 | M2 N1 N2 N3 N4 P Q R S T u1? | U2?
Reach | 16+80.00 RIGHT 91 ] 898840 51 a8l 25136301787 412271 70140 ]——T22T1 211197 417097 0.1 ] 4001 ] 50.0:1[500:1] 2531103177 1.01 [1.0 4.6 10.049]0.086

REFER TO PLANTING

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.

MODIFIED CROSS VANE NOTES:

1 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.

2 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.

3 VARIABLES "J1", "J2", "K", "M1", & "M2" ARE DEPTHS RELATIVE TO BANKFULL.

4 SEE PLAN VIEW FOR VARIABLE "H" (SILL LENGTH AND PLACEMENT).

5 VARIABLES "N" AND "R" ARE SLOPES EXPRESSED AS HORIZONTAL:VERTICAL (H:V).
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2.0' DEPTH OF BOULDER
RIFFLE MIX (SEE PROFILE
AND SPECIFICATIONS FOR
ADDITIONAL INFORMATION.)

BOULDER RIFFLE

v BANKFULL
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MAX RIFFLE DEPTH

(SEE NOTE 1)

SECTION XS1*
NOT TO SCALE

COIR FABRIC

1/4 TO 1/2 OF BOULDER

NOT TO SCALE

REFER TO PROFILE SHEETS
FOR ADDITIONAL INFORMATION

SECTION XS3
NOT TO SCALE

A - BOULDER RIFFLE LENGTH

HEIGHT TO PROTRUDE
ABOVE DESIGN INVERT
ELEVATION

/]

UPSTREAM ROCK
PROJECTED ONTO
CROSS-SECTION

SECTION XS2
NOT TO SCALE

BOULDER

2.0' DEPTH OF BOULDER RIFFLE MIX
(SEE PROFILE AND SPECIFICATIONS
FOR ADDITIONAL INFORMATION.)

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.
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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. FORALL PLANTING TYPES, QUANTITIES, SPECIFICATIONS AND DETAILS PLEASE REFER TO THE PLANTING PLAN.
. 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 | EROSION AND SEDIMENT CONTROL PLAN IS REQUIRED. NO STORMWATER INFRASTRUCTURE WILL BE CONSTRUCTED (I.E. CURB, GUTTER, INLETS, ETC.), MAKING
INCLUSION OF A PHASE || 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 |.

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."

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.

. 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.

. 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.

. 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.

. 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.

. 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.

. 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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SPECIFICATIONS

FILTER BAG SHALL BE MADE OF NON—=WOVEN GEOTEXTILE WITH A MINIMUM SURFACE AREA OF 225 SQUARE FEET PER SIDE.

2. ALL STRUCTURAL SEAMS SHALL BE SEWN WITH A DOUBLE STITCH USING A DOUBLE NEEDLE MACHINE WITH HIGH STRENGTH THREAD.
STRENGTH SHALL WITHSTAND 100 LB/IN USING ASTM D—4884 TEST METHOD.

3. FILTER BAG SHALL HAVE A NOZZLE LARGE ENOUGH TO ACCOMMODATE A FOUR (4) INCH DIAMETER PUMP DISCHARGE HOSE.

4. NOZZLE SHALL BE SEALED TIGHTLY AROUND THE PUMP DISCHARGE HOSE WITH A STRAP OR SIMILAR DEVICE TO PREVENT UNFILTERED WATER
FROM ESCAPING.
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STREAMSIDE*

STREAM BANK - 6,000 SF =0.14 AC
STREAM EDGE - 2,999 LF
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SEE EXISTING CONDITIONS PLAN FOR EXISTING C.D
LEGEND, GRADING PLAN FOR PROPOSED

LEGEND (SHEETS 2 AND 4).

RIPARIAN FOREST SEED

AND PLANTING*
46,384 SF = 1.06 AC
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THIS SHEET TO BE USED FOR

PLANTING PURPOSES ONLY TURF SEED”

778 SF =0.02 AC

*SEED MIX SHALL BE DISTRIBUTED EVENLY THROUGHOUT ALL DISTURBED AREAS
IN THE AMOUNT SPECIFIED ON THE SEEDING SCHEDULE SHEET.
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Horizontal Datum: VCS NAD 83

Vertical Datum: NAVD 88
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778 SF =0.02 AC % <
a i
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\\

BANKFULL WIDTH o
PLANTING SPECIFICATIONS N \\\\ﬁ
e =
STREAM BANK STREAM BANK 1. CONTRACTOR TO REFER TO PLAN DETAILS FOR ADDITIONAL INFORMATION. ) g =
RIPARIAN FOREST LOW FLOW CHANNEL RIPARIAN FOREST 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 ;o —
5 . A5 THE EASTERN OR CENTRAL PORTIONS OF THE U.S., PRIOR TO PLANTING. \ & SS%
B ':, i Oy
3‘5/% Ry2 A Ao (.\,, N 3. PLUG PLANTINGS SHALL BE SOURCED FROM A REGIONAL PLANT SUPPLIER USING NATIVE MATERIAL. B owg
o &7 _ DY .
adul {° s o s FTROARL” ik 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 28 £38 ¢
NG N EX. GRADE | 51 fn (s %Y‘\ 7 QY NOTICE FOR OWNER TO INSPECT THE PLANT SOURCE AREAS AT OWNER'S DISCRETION. ANY SUCH INSPECTION IS NOT DEEMED APPROVAL OF THE PLANT MATERIALS. §° £33 8
’ - | > ) g0 4
'%\5 / . STREAM EDGE | iz . ALL PLANTS SHALL BE SET STRAIGHT, OR PLUMB. : 5 HEd
- ‘ ‘ | AN 3 S
R\ N B 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 2 5-3%
T | i, £ 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. § g Pz
2\ ) oy Rl P2 8 S 3 ¢ )
AN ) A — o e 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. § sg S g =
\. : LA ¢ ) % ol T 5 N
! 302?#%%\5@ CGUAL Jr ’ ‘g},\ ) 3" SOILMATE . 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. ” = § P AN
N ( ) ‘. OR TUBELINGS r303191) V& (OR APPROVED EQUAL) 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 ) PN
\ 1 374 FEARDA 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 . TR
5 e 2 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 ; BN
o X N 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 DN
N * > _—— SO (COIR OR OTHERWISE) PLANTING CONTRACTOR TO RESTAKE MATTING AROUND PLANTING HOLES. aw
N S O NASITU MATERIAL 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 N\
S . 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 =

/ STREAM — . — =
EARTH FILL / INVERT r MEDIUM WILL HOLD TOGETHER WHEN REMOVED FROM THE CONTAINER (REFER TO AMERICAN STANDARD FOR NURSERY STOCK). ‘E
" N
(AS NECESSARY) R K REIN;(%R'\(":'I'E“[-) SeD PETS 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 )
(&}
STAGGERED SPACING \\L/ COIR FABRIC (ECO MESH CM700 OR ROOTS AND SPREAD THEM OUT WHEN PLACING THE PLANT SO THAT THE ROOTS CAN GROW WITHOUT FURTHER CONSTRICTION OF THE ROOT BALL. £
— (SEE STREAMSIDE Efgxéhi'\,‘\mésl_ PTL,_/?%B gﬁ%’[%&';‘-gl‘:’v 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 % Z
PLACEMENT DETAIL) BENGH T 12" BEYOND BANKFULL AND IS KEYED 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. O 2
-10- - = =
REINFORCED BED N 6" AT ENDS WITH RIPARIAN SEED MIX SAID FERTILIZER TABLETS SHALL BE AGRIFORM 20-10-5 OR APPROVED EQUIVALENT, APPLIED IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS. S =
UNDERNEATH 13. LOCAL CONDITIONS MAY NECESSITATE POST-INSTALLATION WATERING. SEE THE PROJECT SPECIFICATIONS DOCUMENT FOR ADDITIONAL INFORMATION REGARDING WATERING ACTIVITIES. v E
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, O 3
SUDS MUST POINT ORIENTATION LOOKING DOWNSTREAM EQB\KAASEIQﬁSgBS'-TEF/{%TQV(E";/SEAE‘F?IﬁUTEl‘_;TLFxgg 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 "j g
UPWARD TAPERED TO LOW FLOW CHANNEL EDGE) AND/OR IN CONTRACT DOCUMENTS. THE SPECIFICATIONS FOR THE REPLACED PLANTS SHALL BE THOSE PROVIDED IN THE PLANT LIST. - %
LIVE STAKE PLANTING NOTES 15. REFER TO APPLICABLE SKETCHES WITHIN THIS PLAN SET FOR ADDITIONAL GUIDANCE ON PLANTING REQUIREMENTS. S o EE
< 7p) 2
1 ATOOL CALLED A PLANTING BAR MAY BE USED TO PUNCH A HOLE FOR THE CUTTING. IN SOFTER SOILS, LIVE STAKES 16. INVASIVE AND NOXIOUS WEEDS SHALL BE REMOVED BY HAND WITH LOCALIZED APPLICATIONS OF RODEO, BY A LICENSED PROFESSIONAL, WHERE NECESSARY. 2 = 2 5
(av [}
CAN SOMETIMES BE DIRECTLY PUSHED OR HAMMERED IN. SEEDING SPECIFICATIONS ﬁ — 4 8 g
2. ROOTS SHALL BE TREATED WITH ROOT HORMONE PRIOR TO PLANTING. 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 = g ) ©)
PRIOR TO PLANTING. Z‘ 2 - £
" " 1n 1n = el
\ 3. LIVE STAKES SHOULD BE 18" TO 24" IN LENGTH AND " TO 13" IN DIAMETER. 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 g P - 5
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 . - < S
4. INSTALL THE LIVE STAKE WITH THE CORRECT SIDE UP (SEE DETAIL THIS SHEET). LIVE STAKES SHOULD BE CUT ON AN UNSATISFACTORY CONDITIONS HAVE BEEN CORREGTED O «E‘ wn C
ANGLE ON THE BOTTOM AND FLAT ON THE TOP. WHEN HELD WITH THE CORRECT END UP, THE BUDS MUST POINT ' ‘'O O § O
UPWARD. 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 — o =0 2
2/3 LENGTH SUCCESS OF SEEDING. B 8 2
BELOW GROUND 5. TWO-THIRDS (3) OF THE LIVE STAKE LENGTH MUST BE PLANTED BELOW GRADE. DEEPER IS FINE, AS LONG AS A FEW 4. SEEDING SHALL BE COMPLETED IMMEDIATELY AFTER FINE GRADING OF AN AREA. < =S 3
BUDS ARE EXPOSED AT THE TOP. 5. MULCH SHALL BE STRAW IF APPLIED AT A RATE SPECIFIED BY THE VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK, 3RD EDITION, 1992. “5 8 = %D
o .
6. TAMP IN AROUND THE CUTTING TO ENSURE THAT THERE ARE NO AIR POCKETS ALONG THE STEM. YOU CAN PUSH THE 6. CARE SHOULD BE EXERCISED TO INSURE UNIFORM SEED COVERAGE IS OBTAINED. SEED SHALL BE APPLIED AT THE RATE SPECIFIED ON THE PLANTING SCHEDULE. = on & g
| PLANTING BAR INTO THE SOIL IMMEDIATELY AROUND THE STEM AND PUSH IN THE SOIL TOWARD THE PLANT. 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 o < =
CULTIPACTOR, YORK RAKE, OR HAND RAKE. = O —
7. REFER TO LIVESTAKE/TUBELING PLACEMENT DETAIL FOR SPECIFIC DETAILS OF PLANT PLACEMENT ALONG STREAM BANK s v<—:4 ol
LIVE STAKE CROSS SECTION PLANTING AND SEEDING SURVIVAL WARRANTY )
THROUGH STREAM BANK 8. REFER TO STREAM EDGE PORTION OF VEGETATION SCHEDULE FOR SPECIES AND QUANTITY INFORMATION. S
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 %)
RESTORED STREAM PLANTING DETAIL ROOT, TUBER STOCK, AND LIVE STAKES. Q“é
NOT TO SCALE 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 8
PLAN VIEW X  STREAMBANK PLANTINGS A
/\X — A 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 N
3 0.C. X X X (GALLON CONTAINER) ROOTS SHALL BE REJECTED.
7 © (SL-:-\I/QEEQ'I&EESG)E PLANTINGS 2. ALL PLANT MATERIALS SHALL BE STORED AND DELIVERED IN SUCH A FASHION AND FOR TIME INTERVALS CONSISTENT WITH SOUND SILVICULTURAL PRACTICES,
- =
% ‘ ‘ « V x x . 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
o 4 oo o ! — - — ORDINARY WATER EDGE PHYSICAL DAMAGE MAY RESULT TO THE PLANTS.
o © e o DETAIL LEGEND 4. PLANT MATERIAL MAY BE RANDOMLY INSPECTED BY THE OWNER UPON ARRIVAL AT EACH PLANTING AREA AND DURING PLANTING ACTIVITIES. MATERIAL FOUND TO BE
' '@L ] ¥ UNACCEPTABLE WILL BE REJECTED AND THE CONTRACTOR WILL BE REQUIRED TO SUPPLY REPLACEMENT MATERIAL WITHIN A REASONABLE TIME FRAME (I.E. 1-WEEK).
2 UNACCEPTABLE MATERIAL IS TO BE DEFINED AS THE FOLLOWING:
ORDINARY WATER EDGE TOP OF BANK (A) PLANTS WITH BENT TRUNKS OR MULTIPLE LEADERS, UNLESS CHARACTERISTIC FOR THE SPECIES;
(B) PLANTS WITH DISEASED TRUNKS, STEMS, OR LEAVES;
o L 1 e ORDINARY (C) PLANTS WITH PEST-INFESTED TRUNKS, STEMS, OR LEAVES;
o —O0— oo O B WATER EDGE (D) PLANTS OF INSUFFICIENT SIZE (LESS THAN A SPECIFIED HEIGHT OR CALIPER);
O O O O O 9 < oc (E) PLANTS OF THE WRONG SPECIES/SUB-SPECIES;
X X (F) PLANTS HAVING ROOT GIRDLING IN THE CONTAINER;
2 oc J . L UNLESS OTHERWISE APPROVED BY THE OWNER. JUSTIFICATION FOR USE OF TENTATIVELY
o 1 REJECTED MATERIAL MAY BE PRESENTED TO THE OWNER.
% % X Lo SECTION A-A' :
SPAC STREAMSIDE PLACEMENT DETAIL &
SPACING IS APPROXIMATE.
SPACING IS APPROXIMATE. STREAMS THIS PLAN IS FOR PLANTING PURPOSES ONLY .
a4
THIN BRANCHES BY 1/3 RETAINING 7 o o <
NORMAL PLANT SHAPE. / 3 3 s PLEASE REFER TO PLANTING PLAN SHEETS FOR LEGEND
L (R ® 3"-6" THICK MULCH LAYER ACROSS ENTIRE w @ <
D\ /e PLANTING HOLE (MIN. 18" DIAMETER) Z
& ®) . .e
i
| SHRUBS SHALL BE SET SUCH THAT EXCAVATE HOLE DEEP PLACE TUBLING AT CORRECT ~ USE COMPOST TO PLACE PLANTING SHALL RESULT IN A Z =
® 7 : PLANTING HOLE AREAS ARE ELEVATED ENOUGH TO CONTAIN ROOT DEPTH WITH ROOT CROWN  AROUND TUBLING TO COVER MOUND 2-3" ABOVE 5 S
T 2-3" ABOVE THE SURROUNDING SOIL SYSTEM WITHOUT BENDING LEVEL WITH IN-SITU SOIL OR ROOT CROWN BY 1-2". SURROUNDING ELEVATION. 7 i
AN ELEVATIONS. BACKFILL SHALL BE ROOTS. SLIGHTLY HIGHER. 2
GENTLY COMPACTED TOPSOIL MIXTURE. MULCH %
N Ny Ny Ny m
= 5
| __—— SCARIFY PIT BOTTOM (MIN. 6"). S
AL (oF
/ > <
NOTE: 2 g
A CONTAINER SHRUB SHALL BE IN THAT FIRM SOIL AROUND TUBLING TEST PLANTING BY PULLING 1 1/2"- 2" DEEP, 12"@ CIRCLE ~ SATURATE PLANTING HOLE A &
CONTAINER SUEFICIENT TIME THAT WITH FEET. LIGHTLY ON TUBLING. OF MULCH. WITH WATER. g
FIBROUS ROOTS ARE FORMED SO THAT @ <
THE SHAPE WILL REMAIN AND THE DON'T EXPOSE ROOTS TO = »
2 'H REMOVED FROM THE CONTAINER. PLANT IN FROZEN UPRIGHT - NOT AT S <
GROUND. ROOT COLLAR AN ANGLE. a A
SHALL BE 1"-2" BELOW - .
CONTAINER SHRUB PLANTING DETAIL SOIL. Horizontal Datum: VCS NAD 83
NOT TO SCALE RIGHT WRONG Vertical Datum: NAVD 88
Boundary and Topo Source:
DO NOT BEND ROOTS SO ALWAYS PLANT IN WSSI and Roanoke County Digital Data
SOIL - NEVER LOOSE
THAT THEY GROW
UPWARDS OUT OF THE LEAVES OR DEBRIS.
GROUND PACK SOIL TIGHTLY. Design Draft Approved
PLANTING TUBLINGS JAB | JAB | NAS
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\\

RIPARIAN FOREST VEGETATION SCHEDULE FOR SHADY & VARIABLE HYDROLOGY CONDITIONS -
\\\
) 3 =
4 & _—
PLANTING SCHEDULE PLANTING QUANTITIES (BASED ON ONE-GALLON SIZE) : £ =
WILDLIFE VALUE CONTAINER SIZE, A B C D E F G H I J [ N et
INDICATOR | INDICATOR 4 ®
CONTAINER SPECIES SPECIES? STATUS STATUS PLANT RATE, AND QUANTITY AREA (SF): 2,769 | 2,833 133 265 3439 | 6,710| 5843 | 9918 | 5748 | 14,726 5w
PLANTING ZONE GROUP'"? (AGCP) (EMP) FUNCTIONS PRIMARY SPECIES PLANT PART SEASON SPACING® PLANTS PER 40F PLANTS AREA (AC): 0.06 0.07 0.003 0.01 0.08 0.15 0.13 0.23 0.13 0.34 e 2 3 é o
ACRE LENGTH (LF):| 1,319 | 1,349 111 221 - - - ] £9 3 S5 g
» . . O
QUERCUS FALCATA (SOUTHERN RED OAK) FACU FACU Food Woodpeckers, turkey, deer, squirrels, raccoons, other small mammals Nuts, trees All % 5 é’ Q ch
300 E g o &
QUERCUS ALBA (WHITE OAK) FACU FACW Food Woodpeckers, turkey, deer, squirrels, raccoons, other small mammals Nuts, trees All ONE GAL _m: % - 3 %
—or-- g o B
1 QUERCUS PALUSTRIS (PIN OAK) FACW FACW Food Woodpeckers, turkey, deer, squirrels, raccoons, other small mammals Nuts, trees All ' 3 600 318 8 |39 B
12'0.C. TUBELINGS (BASED ON 0 0 0 0 24 45 39 69 39 102 5 & E é =
QUERCUS PHELLOS (WILLOW OAK) FACW FAC Food Woodpeckers, turkey, deer, squirrels, raccoons, other small mammals Nuts, trees All —-or— ONE-GALLON) & 3 Q A~ % %
MIX AT 1:2 RATIO" - m RN
QUERCUS RUBRA (NORTHERN RED OAK) FACU FACU Food Woodpeckers, turkey, deer, squirrels, raccoons, other small mammals Nuts, trees All ) q
OVERSTORY ACER NEGUNDO (BOX ELDER)8 FAC FAC Food Finches, chickadees, squirrels, robins, goldfinches, other birds Seeds, buds, flowers, tree  |Spring, summer : .
LAYER ' ’ ’ ’ ' ’ ' ' ' " *‘t
CARYA CORDIFORMIS (BITTERNUT HICKORY) FAC FACU Food Squirrels, small mammals Seed, tree Spring, summer, fall 100 k i @_:\_
ONE-GALLON A
DIOSPYROS VIRGINIANA (COMMON PERSIMMON) FAC FAC Food Bees, large and small mammals, song birds including cedar waxwing, game birds Fruits, flowers, leaves, twigs |All -—or-- 106 \\\\\i‘
2 '0.c3 400 (BASED ON 0 0 0 0 8 15 13 23 13 34 =
) ) ) . ) 21'0.C. —
LIQUIDAMBAR STYRACIFLUA (SWEET GUM) FAC FAC Food Finches, cardinals, chickadees, sparrows, squirrels Seed Summer, fall, winter TUBELINGS ONE-GALLON) ~—
—or-- NS
RIPARIAN NYSSA SYLVATICA (BLACK GUM) FAC FACW Food, cover Song birds, waterfowl, small mammals Fruit, tree All MIX AT 1:2 RATIO® g
FOREST PLATANUS OCCIDENTALIS (AMERICAN SYCAMORE) FACW FACW Food Raccoons, opossum, wood duck, pileated and other woodpeckers Hollow trunks All -~ 2“
(VARIABLE, : 3 $
SHADY) ACER RUBRUM (RED MAPLE) FAC FAC Food Finches, chickadees, squirrels, robins, goldfinches, other birds Seeds, buds, flowers, tree | Spring, summer — %
%)
AMELANCHIER CANADENSIS (CANADIAN SERVICEBERRY) FAC FAC Food, cover Song birds, small mammals Fruit, tree All L) g
200 -
ASIMINA TRILOBA (PAWPAW) FAC FAC Food Catbird, thrasher, thrushes, woodpeckers, zebra swallowtail butterfly larval food Fruit, leaves Spring, summer, fall ONE-GALLON . 2 ;g
UNDERSTORY . —or— =
3 _ _ 15'0.C.3 0 0 0 0 16 30 26 46 26 68 ;J &
LAYER CERCIS CANADENSIS (EASTERN REDBUD) UPL FACU Food Honeybees, butterfly caterpillars Flowers, leaves Spring, summer 400 212 z
TUBELINGS (BASED ON e g
JUNIPERUS VIRGINIANA (EASTERN RED CEDAR) FACU FACU Food, cover, reproduction Birds, small mammals Fruit, needles, twigs All -or-- ONE-GALLON) = % 5
MIX AT 1:2 RATIO®* 2 — =
MAGNOLIA VIRGINIANA (SWEETBAY MAGNOLIA) FACW FACW Food Birds, small mammals, pollinators Flower, fruit, leaves Spring, summer, fall o [l &
o
H TG < 2 N
CORYLUS AMERICANA (AMERICAN HAZELNUT) FACU FACU Food, cover Songbirds, small mammals Fruit Summer, fall 200 = = = @
ONE-GALLON 212 Z\ B T o =
LINDERA BENZOIN (NORTHERN SPICEBUSH) FACW FAC Food Thrushes vireos, catbird, bluebird, butterfly caterpillars Fruit, leaves Spring, summer, fall - or-- (BASED ON = o =) Q "&b
SHRUB LAYER 4 15 0.c.° 400 ONE-GALLON) 0 0 0 0 16 30 26 46 26 68 = % 2
VIBURNUM DENTATUM (SOUTHERN ARROWWOOD) FAC FAC Food Robins, bluebirds, other thrushes, thrashers, catbirds, vireos Fruit Fall TUBELINGS* o . ~ AN 8
O = £
VIBURNUM PRUNIFOLIUM (BLACK-HAW) FACU FACU Food, cover Catbirds, thrashers, thrushes, cover and next sites for songbirds Fruit, tree Spring, fall ‘ C: Q g (-
H = S S
o p—
RIPARIAN FOREST QUANTITY SUBTOTALS 800 848 64 120 104 184 104 272 <« L 9 b=
T e T O e e e e S vy Y v e g e T T T O Y I T T e T e e e O T e (an v—é i1
ALNUS SERRULATA (BROOKSIDE ALDER) FACW OBL Food, reproductive areas Finches, sparrows, doves, yellow warbler, song sparrow, other songbirds Seeds, buds, stems Summer, fall, winter L5 8 g %)D
o
ARONIA ARBUTIFOLIA (RED CHOKEBERRY) FACW FACW Food, cover, reproductive areas Finches, sparrows, doves, yellow warbler, song sparrow, other songbirds Flower, fruit Summer, fall, winter 4800 (= o)) [ g
ONE-GALLON )
m S;‘ZEJ?(M SHRUB LAYER 5 CEPHALANTHUS OCCIDENTALIS (BUTTONBUSH) OBL OBL Food, cover, reproductive areas Catbird, thrasher, thrushes, cedar waxwings, rabbits Flower, fruit Summer, fall, winter 30C8 -g-é)orc;- (BAS6|§|; oN 288 336 15 48 0 0 0 0 0 0 g 5
% ILEX VERTICILLATA (COMMON WINTERBERRY) FACW FACW Food, cover, reproductive areas Bluebird, catbird, brown thrasher, robin, yellow bellied sapsucker, mockingbird Flower, seed, leaves All TUBELINGS ONE-GALLON) S <C
N -or- et
(O] VIBURNUM DENTATUM (SOUTHERN ARROWWOOD) FACU FAC Food, cover, reproductive areas Purple finch, goldfinch, robin, junco, bluebird, hermit thrush Flower, fruit Spring, summer, fall MIX AT 1:2 RATIO? 8
4
E [STREAM BANK QUANTITY SUBTOTALS 4800 =
< | E
i ALNUS SERRULATA (SMOOTH ALDER) FACW OBL Food, reproductive areas Finches, sparrows, doves, yellow warbler, song sparrow, other songbirds Seeds, buds, stems Summer, fall, winter <
O
L CEPHALANTHUS OCCIDENTALIS (BUTTONBUSH) OBL OBL Food, cover, reproductive areas Catbird, thrasher, thrushes, cedar waxwings, rabbits Flower, fruit Summer, fall, winter 2,999 —
Q| STREAM 1PERLF. N/A TUBELINGS OR by
(
) SHRUB LAYER 6 . . . ) ) . 6 1319 1349 111 221 0 0 0 0 0 0 0P
s EDGE CORNUS AMOMUM (SILKY DOGWOOD) FACW FACW Food, cover, reproductive areas Catbird, thrasher, thrushes, cedar waxwings, rabbits Flower, fruit Summer, fall, winter STAGGERED LI\/(E)ﬁl'Il_'é)lgES
é SAMBUCUS NIGRA spp. CANADENSIS (ELDERBERRY/BLACK ELDER) FACW FAC Food, cover Brown thrasher, catbird, woodpeckers, thrushers Seed Spring, fall, winter \
-
» |STREAM EDGE QUANTITY SUBTOTALS !
1 PERL.F. .
LIVE STAKE 7 SALIX NIGRA (BLACK WILLOW) OBL OBL Food, cover, reproductive areas  |Beaver, porcupine, deer, muskrat, ducks, fish Buds, foliage, bark Al 5 N/A 2,999 1319 1349 111 221 0 0 0 0 0 0 -
STAGGERED LIVE STAKES =
T T T T v
LIVE STAKE QUANTITY SUBTOTALS <
=
T
B
<
=,

PLANTING AND SEEDING NOTES:
1. Itis expected and preferred that all species in each of the Species Groups are planted. The tolerances listed in this
note are intended to incorporate flexibility according to species availability. At a minimum, Contractor to provide at least: :
g >,
a) 4 of the 5 species in Group 1, i) all of the species in Group 9, &a
b) 5 of the 6 species in Group 2, j) 3 of the 4 species in Group 10, .
c) 5 of the 6 species in Group 3, k) 3 of the 4 species in Group 11, o @
d) 3 of the 4 species in Group 4, 1) 5 of the 6 species in Group 12,
e) 4 of the 5 species in Group 5, m) 5 of the 7 species in Group 13,
f) 3 of the 4 species in Group 6, n) 4 of the 5 species in Group 14, and
g) all of the species in Group 7, o) 5 of the 6 species in Group 15. §
h) all of the species in Group 8, ..
v .
2. Substitutions for selected species based upon availability shall be requested in writing to engineer, documenting the lack of availability, CZD 6
If the flexibility inherent in the above schedule is still not sufficient, Engineer is under no obligation to approve substitutions. 7 i
3. The planted trees and shrubs shall be randomly spaced and species mixed throughout the planting areas. g
4. Container rates and quantities shown for one gallon size. For purposes of substitution, two tubelings are the equivalent of one 1-gallon ]
container plant in this schedule. Contractor may provide a mix of container and tubeling sizes for each species requirement, provided the o
ratio of tubelings to containers is not less than 2:1. Exception -- Group 6 (Stream Edge) shall be planted in accordance with Note #5. 2
5. Group 6 (Stream Edge) zone shall be planted with tubelings, or as livestakes. ‘g <
No one gallons are required to be used for any of this Group's species. [ §
6. Stream Bank (Group 5) and Stream Edge (Group 6) zones shall be planted such that the combined mix of species is spaced approx. 3' O.C. - &)
and 1 plant per L.F. respectively. Live stake zones upstream of outer vane arm (Group 7) spaced at 1 plant per L.F. Live stake zones © Ec’
downstream of outer vane arm (Group 8) spaced at 4 plants per L.F. 5 o
7. All seeding rates are expressed in pounds of pure live seed (PLS). - =
8. If there is an abundance of existing or established maples on site, a substitution for maples may be made with an alternate species ‘zj é
to avoid tapping into and adding to existing saturated seed bank. Final decision as to whether or not to plant maples .
i i Horizontal Datum: VCS NAD 83
will be made by engineer of record.
Vertical Datum:  NAVD 88

Boundary and Topo Source:
WSSI and Roanoke County Digital Data
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SEEDING SCHEDULE

SEEDING QUANTITIES

INDICATOR | INDICATOR WILDLIFE VALUE SEEDING
SEED PLANTING ZONE SPEC'E132 SPECIES? STATUS | STATUS RATE? AREA PER QUANTITY
GROUP" (AGCP) (EMP) FUNCTIONS PRIMARY SPECIES PLANT PART SEASON (LBS/AC) PLANT (AC) (LBS)
LOLIUM PERENNE spp. MULTIFLORUM (ANNUAL RYEGRASS) FACU FACU Erosion control, food Sparrows, finches, small mammals. Seeds Summer, fall 45.00 240 54 .14
9 SETARIA ITALICA (FOXTAIL MILLET/ITALIAN BRISTLE GRASS) FACU UPL Erosion control, food Sparrows, finches, small mammals. Seeds Fall, winter 45.00 240 54 .14
ELYMUS RIPARIUS (RVERBANK WILD RYE) FACW FACW Food Song birds, small mammals Seeds, leaves All 10.00 240 12.03
ELYMUS VIRGINICUS (VIRGINIA WILD RYE) FAC FACW Food Deer, sparrows, small mammals Seeds, leaves All 10.00 240 12.03
10 DICHANTHELIUM CLANDESTINUM (DEER TONGUE GRASS) FACW FAC Food Song birds, waterfow!, small mammals Seeds Summer, falll 10.00 240 12.03
SENNA HEBECARPA (WILD SENNA) FAC FAC Food Pollinators, birds Flower, seeds Summer, Fall 10.00 240 12.03
AGRIMONIA PARVIFLORA (HARVESTLICE) FAC FACW Food Pollinators, butterflies, beneficial insects Flowers Summer 0.20 240 0.25
CAREX SQUARROSA (SQUARROSE SEDGE) FACW FACW Food Song birds, waterfow! Seeds Summer, fall 0.20 240 0.25
" PARTHENOCISSUS QUINQUEFOLIA (VIRGINIA CREEPER) FACU FACU Food Song birds Fruit Summer 0.20 240 0.25
JUNCUS TENUIS (PATH RUSH) FAC FAC Food Songbirds, small mammals Seeds Summer, fall 0.20 240 0.25
ANEMONE VIRGINIANA (THIMBLEWEED) FACU FACU Food Pollinators, butterflies, beneficial insects Flowers Spring, summer 0.10 240 0.12
EUPATORIUM PERFOLIATUM (COMMON BONESET) FACW FACW Food Caterpillars, pollinators Flowers, leaves Spring, summer 0.10 240 0.12
SYMPHYOTRICHUM PILOSUM (WHITE OLDFIELD AMERICAN-ASTER) FACW FAC Food Butterflies Flowers Summer, fall 0.10 240 0.12
12 RHUS GLABRA (SMOOTH SUMAC) UPL UPL Food Beneficial insects, song birds, game birds, mammals Flowers, fruit, leaves Spring, summer, falll 0.10 240 0.12
SOLIDAGO SPECIOSA (SHOWY GOLDENROD) NI NI Food Butterflies, song birds, small mammals Flowers Summer, fall 0.10 240 0.12
VERNONIA NOVEBORACENSIS (NEW YORK IRONWEED) FACW FACW Food Butterflies Flowers Fall 0.10 240 0.12
RIPARIAN FOREST BIDENS FRONDOSA (BEGGAR TICKS) FACW FACW Food Pollinators, butterflies, beneficial insects Seeds Summer, fall, winter 0.20 240 0.25
(VARIABLE’ SHADY) GEUM CANADENSE (WHITE AVENS) FAC FACU Food Pollinators, butterflies, beneficial insects Flowers Summer 0.20 240 0.25
SEED MiX CHAMAECRISTA NICITANS (SENSITVE PARTRIDGE PEA) FACU FACU Food Polllinators, caterpillars, mammals Flowers, seeds, leaves Spring, summer, fall 0.20 240 0.25
13 DESMODIUM GLABELLUM (DILLENIUS' TICK-TREFOIL) UPL UPL Food Pollinators, small mammals Seeds, plant Summer, fall 0.20 240 0.25
PENSTEMON DIGITALIS (PENSTEMON) FAC FAC Food Pollinators, butterflies, beneficial insects Leaves, seeds All 0.20 240 0.25
CLEMATIS VIRGINIANA (VIRGIN'S BOWER) FAC FAC Food, cover Pollinators, birds Flowers, plant Spring, summer, falll 0.20 240 0.25
VERBESINA ALTERNIFOLIA (WINGSTEM) FAC FAC Food Butterflies, other insects Flowers Summer, fall 0.20 240 0.25
HAMAMELIS VIRGINIANA (WITCH HAZEL) FACU FACU Food, cover, reproductive areas Ruffed grouse, wild turkey, rabbit, deer, beaver Flowers, fruit Spring, fall, winter 0.20 240 0.25
ILEX VERTICILLATA (WINTERBERRY) FACW FACW Food, cover, reproductive areas Song birds, upland game birds Flower, seed, leaves All 0.20 240 0.25
14 LINDERA BENZOIN (NORTHERN SPICEBUSH) FACW FAC Food Thrushes vireos, catbird, bluebird, butterfly caterpillars Fruit, leaves Spring, summer, fall 0.20 240 0.25
VIBURNUM DENTATUM (SOUTHERN ARROW WOQD) FAC FAC Food Robins, bluebirds, other thrushes, thrashers, catbirds, vireos Fruit Fall 0.20 240 0.25
VIBURNUM PRUNIFOLIUM (BLACK-HAW) FACU FACU Food, cover Catbirds, thrashers, thrushes, cover and next sites for songbirds Fruit, plant Spring, fall 0.20 240 0.25
ACER RUBRUM (RED MAPLE)8 FAC FAC Food Finches, chickadees, squirrels, robins, goldfinches, other birds Seeds, buds, flowers, plant |Spring, summer 0.50 240 0.63
CARPINUS CAROLINIANA (AMERICAN HORNBEAM) FAC FAC Food Rufted grouse, bobwhite, pheasant, wild turkey, squirrel, rabbit, deer Fruit Summer, fall 0.50 240 0.63
CERCIS CANADENSIS (EASTERN REDBUD) UPL FACU Food Honeybees, butterfly caterpillars Flowers, leaves Spring, summer 0.50 240 0.63
15 CORNUS FLORIDA (FLOWERING DOGWOOD) FACU FACU Food Wild turkey, cardinal, cedar waxwing, robin, brown thrasher, wood thrush, rabbits Flower, fruit Spring, fall 0.50 240 0.63
NYSSA SYLVATICA (BLACK GUM) FAC FAC Food, cover Song birds, waterfow!, small mammals Fruit, plant All 0.50 240 0.63
PLATANUS OCCIDENTALIS (AMERICAN SYCAMORE) FACW FACW Food, cover Raccoons, opossum, wood duck, pileated and other woodpeckers Fruit, Hollow trunks All 0.50 2.40 0.63

RIPARIAN FOREST VEGETATION SCHEDULE FOR SHADY & VARIABLE HYDROLOGY CONDITIONS

SEEDING SCHEDULE

SEEDING QUANTITIES

WILDLIFE VALUE
SPECIES INDICATOR | INDICATOR SEEDING AREAPER | QUANTITY
SEED PLANTING ZONE | " SPECIES? STATUS | STATUS FUNCTIONS RATE’ PLANT (AC) (LBS)
(AGCP) (EMP) (LBS/AC)

KENTUCKY 31 OR TURF TYPE TALL FESCUE NI NI Groundcover 180.00 0.23 540

TURF GRASS SEED MIX 16 IMPROVED PERENNIAL RYEGRASS NI NI Groundcover 10.00 0.23 0.30

KENTUCKY BLUEGRASS NI NI Groundcover 10.00 0.23 0.30

'SEEDING TOTALS 200.00 6.00

AREA (SF):

AREA (AC):
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AREA (SF): 2,769 2,833 133 265 3,439 6,710 | 5,843 9,918 5748 | 14,726
AREA (AC): 0.06 0.07 0.003 0.01 0.08 0.15 0.13 0.23 0.13 0.34

2.70 3.15 0.14 0.45 3.60 6.75 5.85 10.35 5.85 15.30
2.70 3.15 0.14 0.45 3.60 6.75 5.85 10.35 5.85 15.30
0.60 0.70 0.03 0.10 0.80 1.50 1.30 2.30 1.30 3.40
0.60 0.70 0.03 0.10 0.80 1.50 1.30 2.30 1.30 3.40
0.60 0.70 0.03 0.10 0.80 1.50 1.30 2.30 1.30 3.40
0.60 0.70 0.03 0.10 0.80 1.50 1.30 2.30 1.30 3.40
0.01 0.01 0.00 0.00 0.02 0.03 0.03 0.05 0.03 0.07
0.01 0.01 0.00 0.00 0.02 0.03 0.03 0.05 0.03 0.07
0.01 0.01 0.00 0.00 0.02 0.03 0.03 0.05 0.03 0.07
0.01 0.01 0.00 0.00 0.02 0.03 0.03 0.05 0.03 0.07
0.01 0.01 0.00 0.00 0.01 0.02 0.01 0.02 0.01 0.03
0.01 0.01 0.00 0.00 0.01 0.02 0.01 0.02 0.01 0.03
0.01 0.01 0.00 0.00 0.01 0.02 0.01 0.02 0.01 0.03
0.01 0.01 0.00 0.00 0.01 0.02 0.01 0.02 0.01 0.03
0.01 0.01 0.00 0.00 0.01 0.02 0.01 0.02 0.01 0.03
0.01 0.01 0.00 0.00 0.01 0.02 0.01 0.02 0.01 0.03
0.01 0.01 0.00 0.00 0.02 0.03 0.03 0.05 0.03 0.07
0.01 0.01 0.00 0.00 0.02 0.03 0.03 0.05 0.03 0.07
0.01 0.01 0.00 0.00 0.02 0.03 0.03 0.05 0.03 0.07
0.01 0.01 0.00 0.00 0.02 0.03 0.03 0.05 0.03 0.07
0.01 0.01 0.00 0.00 0.02 0.03 0.03 0.05 0.03 0.07
0.01 0.01 0.00 0.00 0.02 0.03 0.03 0.05 0.03 0.07
0.01 0.01 0.00 0.00 0.02 0.03 0.03 0.05 0.03 0.07
0.01 0.01 0.00 0.00 0.02 0.03 0.03 0.05 0.03 0.07
0.01 0.01 0.00 0.00 0.02 0.03 0.03 0.05 0.03 0.07
0.01 0.01 0.00 0.00 0.02 0.03 0.03 0.05 0.03 0.07
0.01 0.01 0.00 0.00 0.02 0.03 0.03 0.05 0.03 0.07
0.01 0.01 0.00 0.00 0.02 0.03 0.03 0.05 0.03 0.07
0.03 0.04 0.00 0.01 0.04 0.08 0.07 0.12 0.07 017
0.03 0.04 0.00 0.01 0.04 0.08 0.07 0.12 0.07 017
0.03 0.04 0.00 0.01 0.04 0.08 0.07 0.12 0.07 017
0.03 0.04 0.00 0.01 0.04 0.08 0.07 0.12 0.07 017
0.03 0.04 0.00 0.01 0.04 0.08 0.07 0.12 0.07 017
0.03 0.04 0.00 0.01 0.04 0.08 0.07 0.12 0.07 017

PLANTING AND SEEDING NOTES:

1. Itis expected and preferred that all species in each of the Species Groups are planted. The tolerances listed in this
note are intended to incorporate flexibility according to species availability. At a minimum, Contractor to provide at least:
a) 4 of the 5 species in Group 1,
b) 5 of the 6 species in Group 2,
c) 5 of the 6 species in Group 3,
d) 3 of the 4 species in Group 4,
e) 4 of the 5 species in Group 5,
f) 3 of the 4 species in Group 6,
g) all of the species in Group 7,
h) all of the species in Group 8,

i) all of the species in Group 9,

j) 3 of the 4 species in Group 10,
k) 3 of the 4 species in Group 11,
1) 5 of the 6 species in Group 12,
m) 5 of the 7 species in Group 13,

n) 4 of the 5 species in Group 14, and

o) 5 of the 6 species in Group 15.

2. Substitutions for selected species based upon availability shall be requested in writing to engineer, documenting the lack of availability,
If the flexibility inherent in the above schedule is still not sufficient, Engineer is under no obligation to approve substitutions.

3. The planted trees and shrubs shall be randomly spaced and species mixed throughout the planting areas.

4. Container rates and quantities shown for one gallon size. For purposes of substitution, two tubelings are the equivalent of one 1-gallon
container plant in this schedule. Contractor may provide a mix of container and tubeling sizes for each species requirement, provided the
ratio of tubelings to containers is not less than 2:1. Exception -- Group 6 (Stream Edge) shall be planted in accordance with Note #5.

5. Group 6 (Stream Edge) zone shall be planted with tubelings, or as livestakes.
No one gallons are required to be used for any of this Group's species.

6. Stream Bank (Group 5) and Stream Edge (Group 6) zones shall be planted such that the combined mix of species is spaced approx. 3' O.C.
and 1 plant per L.F. respectively. Live stake zones upstream of outer vane arm (Group 7) spaced at 1 plant per L.F. Live stake zones
downstream of outer vane arm (Group 8) spaced at 4 plants per L.F.

7. All seeding rates are expressed in pounds of pure live seed (PLS).

8. If there is an abundance of existing or established maples on site, a substitution for maples may be made with an alternate species
to avoid tapping into and adding to existing saturated seed bank. Final decision as to whether or not to plant maples
will be made by engineer of record.
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Design Narrative
l. 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.)

Il 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

. 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.

IIlJ. 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 | 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 1. Non-Urban Valley and Ridge Regional Curves for Select
Geomorphic Parameters in Maryland, Virginia, and West Virginia
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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.

Figure 2. Urban Channel Enlargement Factor
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Figure 3. Stream Restoration Design Priority
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Figure 4. Channel Evolution Model
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