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SHEET INDEX

SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8566

ZONING CONDITIONS
THE PROPOSED MASTER PLAN HAS AN ASSOCIATED PLANNED UNIT DEVELOPMENT (PUD) DOCUMENT (ORIGINALLY
DATED 3-28-22) WHICH DETAILS MODIFICATIONS TO TYPICAL UDO STANDARDS AND BINDING ARCHITECTURAL
CONDITIONS WHICH WOULD APPLY TO THE APPROVED MASTER PLAN.

IN ADDITION TO PRESCRIBED ARCHITECTURAL STANDARDS CONTAINED WITHIN THE PUD DOCUMENT, THE
FOLLOWING ZONING CONDITIONS SHALL APPLY:

1. SECTION 3.4K OF THE KNIGHTDALE UNIFIED DEVELOPMENT ORDINANCE REQUIRES THAT ANY LOT LESS THAN
80' IN WIDTH BE ACCESSED VIA AN ALLEY OR REAR LANE ACCESS. IN ORDER TO ACCOMMODATE A MORE
COMPACT DESIGN THAT SUPPORTS UTILIZATION OF OPEN SPACE, PRESERVATION OF ENVIRONMENTAL
SENSITIVE FEATURES, AND NON-RESIDENTIAL INCORPORATION, UP TO 10% OF THE TOTAL PROJECT UNITS MAY
BE FRONT-LOADED SINGLE FAMILY DWELLING UNITS WITH NO AGE RESTRICTION ON LOTS LESS THAN 80' IN
WIDTH. AGE RESTRICTED UNITS SHALL BE EXEMPT FROM THIS REQUIREMENT.

2. FOR FRONT LOADED SFD LOTS, THE MINIMUM DRIVEWAY LENGTH SHALL BE 25 FEET.  FURTHERMORE, REAR
SETBACKS OF 15' SHALL BE APPLIED RATHER THAN 25'. MINIMUM SIDE SETBACKS SHALL BE A STANDARD 5'
RATHER THAN A VARIABLE PERCENTAGE.

3. REAR LOADED LOTS SHALL HAVE A MINIMUM DRIVEWAY LENGTH OF 20' (RATHER THAN 35').  FURTHERMORE,
REAR SETBACKS OF 15' SHALL BE APPLIED RATHER THAN 25'.

4. SECTION 11.1B OF THE UDO ESTABLISHED A MINIMUM AND MAXIMUM DISTRIBUTION OF USES FOR
DEVELOPMENT PROJECTS.  THE BRIO PUD SHALL DEVIATE FROM THESE STANDARD RANGES AND INCLUDES A
SPECIFIED USE DISTRIBUTION TARGET WITHIN THE PUD DOCUMENT.

5. MASS GRADING SHALL BE PERMITTED FOR FRONT-LOADED LOTS 60' OR GREATER.  ADDITIONAL DETAILS AND
JUSTIFICATION IS PROVIDED IN THE PUD DOCUMENT. A 3" CALIPER FRONT-YARD TREE SHALL BE PLANTED
WITHIN ANY LOT WHERE AN EXCEPTION IS GRANTED TO ALLOW MASS GRADING WHERE IT WOULD OTHERWISE
NOT BE PERMITTED (IN ADDITION TO REQUIRED STREET TREES).

6. SECTION 11.3,E,7 OF THE KNIGHTDALE UNIFIED DEVELOPMENT ORDINANCE REQUIRES A CONNECTIVITY INDEX
OF 1.5 FOR DEVELOPMENT WITHIN THE NMX ZONING DISTRICT.  THIS IS CALCULATED AS THE RATIO OF THE
NUMBER OF STREET LINKS DIVIDED BY THE NUMBER OF STREET NODES.  DUE TO THE SIGNIFICANT NUMBER OF
NATURAL BARRIERS TO STREET CONNECTION, ACHIEVING THIS FIGURE WOULD REQUIRE SIGNIFICANT AND
UNNECESSARY ENVIRONMENTAL IMPACT TO STREAMS AND FLOODPLAIN PRESENT ON THE SITE.  AS A RESULT,
THE BRIO PUD REQUESTS A DEVIATION TO PERMIT A MINIMUM CONNECTIVITY INDEX OF 1.3.

7. THE LAYOUT OF THE 4-ACRE COMMERCIAL POD AND 4.3-ACRE MULTIFAMILY POD ARE CONCEPTUAL IN
NATURE.  THE COMMERCIAL POD SHALL BE FURTHER LIMITED TO THE COMMERCIAL USES SPECIFIED IN THE
PUD DOCUMENT.  DEVELOPMENT OF THESE PODS SHALL REQUIRE A SEPARATE/SUBSEQUENT SITE PLAN
SUBMITTAL AND REVIEW, SUBJECT TO ALL APPLICABLE DEVELOPMENT STANDARDS FOR THE NMX ZONING
DISTRICT.  THE DIVIDE BETWEEN THESE TWO PODS MAY VARY BY UP TO 1-ACRE (I.E. ADDING 1-ACRE TO THE
COMMERCIAL POD AND SUBTRACTING 1-ACRE FROM THE MULTIFAMILY POD, OR VICE VERSA).

8. DUE TO THE NUMEROUS ENVIRONMENTAL FEATURES PRESENT IN BRIO WHICH PREVENTS A MORE
INTERCONNECTED ROAD NETWORK, UP TO 8 CUL-DE-SACS SHALL BE PERMITTED WITHIN BRIO (AS SHOWN IN
THE MASTER PLAN).

9. WITH THE EXCEPTION OF ALONG ITS COMMERCIAL AND MULTIFAMILY PODS, BRIO SHALL UTILIZE A 20' TYPE B
PERIMETER BUFFER INSTEAD OF THE TYPE C BUFFER TYPICALLY REQUIRED FOR DEVELOPMENT WITHIN AN NMX
ZONING DISTRICT ABUTTING THE RT ZONING DISTRICT. THE NMX ZONING DISTRICT WAS CHOSEN SOLELY DUE
TO THE COMMERCIAL TRACT INCLUSION.  OUTSIDE OF THE COMMERCIAL TRACT, THE DEVELOPMENT IS MORE
CONSISTENT WITH THE GR3 DISTRICT, WHICH WOULD NOT REQUIRE A TYPE C BUFFER.

10. DUE TO THE EXISTENCE OF CONSERVATION LANDS ON THE WESTERN SIDE OF OLD CREWS ROAD ADJACENT TO
THIS SITE, THE TOWNHOMES ABUTTING OLD CREWS ROAD SHALL FRONT INTERNALLY WITHIN THE BRIO
DEVELOPMENT (RATHER THAN FRONTING OLD CREWS ROAD).  THIS REPRESENTS A DEVIATION FROM THE
STANDARD REQUIREMENT INCLUDED IN SECTION 6.6 OF THE UDO.  A PLANTED BERM SHALL BE PROVIDED
ALONG THE EAST SIDE OF OLD CREWS ROAD.

11. ALL FRONT-LOADED TOWNHOMES SHALL INCORPORATE A REAR DECK OR PATIO (MIN 80 SQ. FT).  THESE DECKS
OR PATIOS MAY ENCROACH INTO THE REAR SETBACK, DUE TO THE PRESENCE OF BUFFERS BEHIND ALL UNITS.

12. ON FRONT-LOADED TOWNHOMES, ALL INTERIOR UNITS SHALL HAVE A 1-CAR GARAGE.  ALL END UNITS MAY
HAVE A 1-CAR OR 2-CAR GARAGE.  FRONT-LOADED TOWNHOMES SHALL BE PERMITTED TO USE A 20' DRIVEWAY
LENGTH, INSTEAD OF 35' (NOT TO EXCEED 75 UNITS).

OLD CREW
S RD.

BUFFALOE RD.

LU
CAS RD

1700 OLD CREWS ROAD
KNIGHTDALE, NORTH CAROLINA, 27545

BRIO - PHASE 1 WATER ALLOCATION POINTS
PROPOSED POINTS 65 POINTS

(15 BASE POINTS + 50 BONUS POINTS)

CONSTRUCT A FOUNTAIN WITHIN THE BMP 4 POINTS

ON-STREET PUBLIC PARKING 4 POINTS

RESIDENTIAL ARCHITECTURAL STANDARDS 15 POINTS

2 POOLS (ONE JR OLYMPIC AND ONE 4-LANE
LAP POOL)

8 POINTS

2 CLUBHOUSES (MEETING SPACE WITHOUT
KITCHEN, 1,500-2,499 SQUARE FEET)

10 POINTS

SITE DATA

SITE AREA

WATERSHED
CLASSIFICATION

EXISTING USE

GROSS AREA: 286.48 AC

LOWER NEUSE RIVER

VACANT / AGRICULTURAL

PIN 1755485119, 1755579649, 1755672258, 1755254643, 1755466872,
1755155783

PROPOSED USE RESIDENTIAL - NMX - PUD

SETBACKS
(SFD FRONT LOAD -
AGE RESTRICTED )

PARKING

NOTE: FINAL PARKING
COUNTS TO VARY BASED
ON UNIT CONFIGURATION
BETWEEN MULTIFAMILY &
COMMERCIAL PODS AND
FINAL CLUBHOUSE
LAYOUTS.

RIVER BASIN NEUSE

TOTAL OPEN SPACE
(TOTAL PROJECT)

1,494 GARAGE SPACES

NCDOT R/W DEDICATION:   2.47 AC
NET AREA: 284.01 AC

ZONING PUD (NMX) ORDINANCE #22-07-20-003

TREE SAVE (PERIMETER OF
SITE x 20') 19.92 AC (INCLUDES FLOODPLAIN AND RIPARIAN BUFFERS)

DENSITY 900 UNITS / 284.01 AC = 3.17 DU/AC

3,153 TOTAL SPACES

32.73 AC - PASSIVE & ACTIVE

FEMA DATA FIRM PANEL #3720175500J, DATED JULY 19, 2022

1,494 DRIVEWAY SPACES

107 AMENITY SPACES (CONCEPTUAL)

ADDITIONAL

(PER PUD)

117 ON-STREET SPACES

32 ON-ALLEY SPACES

PASSIVE OPEN SPACE
(PHASE 1) 10.68 AC (OUTSIDE OF FLOODPLAIN AND RIPARIAN BUFFERS) PHASE 1

CONNECTIVITY
1.36 (94 LINKS/69 NODES)

IPEMA CERTIFIED PLAYGROUND EQUIPMENT 4 POINTS

2 PATIOS (1 MORE THAN 2,000 SQ. FT AND 1
MORE THAN 1,000 SQ. FT.)

3 POINTS

WATER PLAYGROUND 2 POINTS

ADDITIONAL OPEN SPACE
WITHIN FLOODPLAIN AND
RIPARIAN BUFFERS
(PHASE 1)

20.07 AC (TREE SAVE AREA)

ACTIVE OPEN SPACE
(PHASE 1)

6.69 AC ACTIVE OPEN SPACE AREAS

SINGLE FAMILY = 558  UNITS (62.00%)

TOWNHOMES = 230 UNITS (25.56%)

APARTMENT = 112 UNITS (12.44%) (3.40 AC - 5.40 AC (4.38 AC SHOWN))

SETBACKS
(SFD REAR LOAD)

(PER PUD)

SETBACKS
(TOWNHOMES REAR
LOAD)

(PER PUD)

VICINITY MAP
N.T.S.

PROJECT
SITE

HO
RT

ON
RD

OWNERS
BUFFALOE COUNTRY LLC
15720 BRIXHAM HILL AVE, STE 300
CHARLOTTE, NC 28277
PIN: 1755485119

WATER TOWER LLC
PO BOX 31346
RALEIGH, NC 27622
PIN: 1755579649
PIN: 1755672258

SALUDA PROPERTIES LLC
6732 MILLORY STREAMS LN
CARY, NC 27519
PIN: 1755254643

RAMSEY, GRACE D
1832 OLD MILBURNIE RD
RALEIGH, NC 27604
PIN: 1755466872

OC 25 LLC
1201 EDWARDS MILL RD, STE 300
RALEIGH, NC 27607
PIN: 1755155783

1.65 AC GREENWAY (2,408 LF x 30' ESMT = 72,240 SF)
8.34 AC TOTAL

ST. MATTHEWS TOWNSHIP
MINIMUM LOT SIZE: 6,000 SF

LOT WIDTH (MIN): 50'

FRONT SETBACK (MIN): 20' (25' FOR FACE OF GARAGE)

MINIMUM DRIVEWAY LENGTH: 25'

SIDE SETBACK: 5' (10' ON CORNER SIDES)

REAR SETBACK: 15'
MAXIMUM BUILDING HEIGHT: 3 STORIES

SETBACKS
(SFD FRONT LOAD -
NO AGE RESTRICTION)

(PER PUD) MINIMUM LOT SIZE: 6,800 SF

LOT WIDTH (MIN): 60'

FRONT SETBACK (MIN): 20' (25' FOR FACE OF GARAGE)

MINIMUM DRIVEWAY LENGTH: 25'

SIDE SETBACK (MIN): 5' (10' ON CORNER SIDES)

REAR SETBACK: 15'
MAXIMUM BUILDING HEIGHT: 3 STORIES

MINIMUM LOT SIZE: 3,500 SF

LOT WIDTH (MIN): 32'

FRONT SETBACK (MIN): 10'

DRIVEWAY LENGTH (MIN): 20' (MEASURED FROM EDGE OF PAVEMENT)

SIDE SETBACK (MIN): 3'

SIDE SETBACK AGGREGATE (MIN): 6'

REAR SETBACK (MIN): 15'

MAXIMUM BUILDING HEIGHT: 3 STORIES

FRONT SETBACK (MIN): 0'

FRONT SETBACK (MAX): 25'

BUILDING SEPARATION (MIN): 10' (10' ON CORNER SIDES)

REAR SETBACK FROM REAR LANE/ALLEY (MIN): 15'

BUILDING HEIGHT (MAX): 3 STORIES

MIN. DRIVEWAY LENGTH: 20' (MEASURED FROM EDGE OF PAVEMENT)

ZMA-9-21

57.65 AC - COMMON OPEN SPACE

90.38 AC - TOTAL

COMMERCIAL  (3.00 AC - 5.00 AC (4.02 AC SHOWN))

105 COMMERCIAL (CONCEPTUAL)
361 TOTAL ADDITIONAL SPACES

165 APARTMENT (CONCEPTUAL)

SETBACKS
(TOWNHOMES FRONT
LOAD)

(PER PUD) FRONT SETBACK (MIN): 20'

REAR SETBACK (MIN): 15'

BUILDING SEPARATION (MIN): 10' (10' ON CORNER SIDES)

DRIVEWAY LENGTH (MIN): 20' (MEASURED FROM RIGHT-OF-WAY)

BUILDING HEIGHT (MAX): 3 STORIES

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

’
’

’

’
’

Town Approved Standards Shall Control. In the event of a conflict or
inconsistency between these construction drawings and the Town of Knightdale's
Approved Standards for this project, the Approved Standards shall control. Town
of Knightdale Approved Standards shall mean all development documents necessary
for approval for the Property including, but not limited to, any special use permit,
subdivision plan, site plan, subdivision plat(s), phasing schedule, Development
Agreement, Utility Allocation Agreement, Annexation Agreement, the Town of
Knightdale Standard Specification and Details Manual and applicable provisions of
the North Carolina State Building Code.

Professional Design Engineer Certification. These improvements shall be constructed in accordance with the following
drawings and with the Standard Specifications of the Town of Knightdale.
I, _________________, PE, certify that the Standard Specifications of the Town of Knightdale have been thoroughly
checked and found to be applicable to this project. All exceptions to the applicable Town standards have been previously
approved by the Town of Knightdale and said exceptions are shown on Sheet(s) _________ of these drawings.
Seal By: ___________________, PE

Date: _________________

CONTRACTOR SHALL NOTIFY "NC811" (811) OR (1-800-632-4949)  AT
LEAST 3 FULL BUSINESS DAYS PRIOR TO BEGINNING CONSTRUCTION
OR EXCAVATION TO HAVE EXISTING UTILITIES LOCATED.
CONTRACTOR SHALL CONTACT ANY LOCAL UTILITIES THAT PROVIDE
THEIR OWN LOCATOR SERVICES INDEPENDENT OF "NC811".
REPORT ANY DISCREPANCIES TO THE ENGINEER IMMEDIATELY.

R

C0.00 PROJECT NOTES
C1.00            EXISTING CONDITIONS
C2.00            OVERALL SITE PLAN
C2.00A OVERALL PHASING PLAN
C2.01-C2.07            SITE, SIGNAGE, PAVEMENT MARKING PLAN - AREA "A" - "G"
C3.00            OVERALL GRADING AND STORM DRAINAGE PLAN
C3.01-C3.07            GRADING AND STORM DRAINAGE PLAN - AREA "A" - "G"
C3.08 STORM DRAINAGE TABLE
C4.00 OVERALL UTILITY PLAN
C4.01-C4.07            UTILITY PLAN - AREA "A"-"G"
C5.00            PLAN AND PROFILE - BRIO DRIVE
C5.01            PLAN AND PROFILE - BRIO DRIVE
C5.02            PLAN AND PROFILE - BRIO DRIVE
C5.03            PLAN AND PROFILE - BRIO DRIVE
C5.04            PLAN AND PROFILE - CARELESS WAY
C5.05            PLAN AND PROFILE - CARELESS WAY
C5.06            PLAN AND PROFILE - ZEAL STREET
C5.07 PLAN AND PROFILE - ZEAL STREET & BEAMING LANE
C5.08            PLAN AND PROFILE - MOXIE DRIVE
C5.09            PLAN AND PROFILE - MOXIE DRIVE & CHIRPY LANE
C5.10            PLAN AND PROFILE - GUSTO WAY
C5.11            PLAN AND PROFILE - GUSTO WAY
C5.12            PLAN AND PROFILE - VIGOR DRIVE
C5.13            PLAN AND PROFILE - BURROWS ROAD
C5.14            PLAN AND PROFILE - PEP DRIVE & ALLEY "7"
C5.15            PLAN AND PROFILE - ALLEY "8"  & ALLEY "10"
C5.16            PLAN AND PROFILE - ALLEY "11"
C5.17            PLAN AND PROFILE - ALLEY "12"
C5.18            PLAN AND PROFILE - ALLEY "13"
C5.19            PLAN AND PROFILE - ALLEY "14" & ALLEY "16"
C5.20            PLAN AND PROFILE - ALLEY "15"
C5.21            PLAN AND PROFILE - ALLEY "17" & ALLEY "18"
C5.22            PLAN AND PROFILE - ALLEY "20" & ALLEY "21"
C5.23            PLAN AND PROFILE - ALLEY "19"
C5.24 PLAN AND PROFILE - ALLEY "23"
C5.25 PLAN AND PROFILE - OLD CREWS ROAD
C5.26 PLAN AND PROFILE - OLD CREWS ROAD
C5.27 PLAN AND PROFILE - OLD CREWS ROAD
C5.28 PLAN AND PROFILE - OFFSITE SEWER
C5.29 PLAN AND PROFILE - OFFSITE SEWER
C5.30 PLAN AND PROFILE - OFFSITE SEWER
C5.31 PLAN AND PROFILE - GREENWAY
C5.32 PLAN AND PROFILE - GREENWAY
C5.33 PLAN AND PROFILE - GREENWAY
C5.34 ROUNDABOUT PLAN
C5.35 ROUNDABOUT SPOT ELEVATION AND SUPERELEVATIONS
C8.00 TYPICAL SECTIONS
C8.01-C8.02            SITE DETAILS
C8.03 STORM DRAINAGE DETAILS
C8.04 WATER DETAILS
C8.05-C8.06 SEWER DETAILS
C9.00 STORMWATER CONTROL MEASURE "M" PLAN VIEW
C9.01-C9.02 STORMWATER CONTROL MEASURE "M" DETAILS
C9.03 STORMWATER CONTROL MEASURE "M" LANDSCAPE PLAN
C9.04 STORMWATER CONTROL MEASURE "N" PLAN VIEW
C9.05-C9.06 STORMWATER CONTROL MEASURE "N" DETAILS
C9.07 STORMWATER CONTROL MEASURE "N" LANDSCAPE PLAN
C9.08 STORMWATER CONTROL MEASURE "O" PLAN VIEW
C9.09-C9.10 STORMWATER CONTROL MEASURE "O" DETAILS
C9.11 STORMWATER CONTROL MEASURE "O" LANDSCAPE PLAN
C9.12 STORMWATER CONTROL MEASURE "P" PLAN VIEW
C9.13-C9.14 STORMWATER CONTROL MEASURE "P" DETAILS
C9.15 STORMWATER CONTROL MEASURE "P" LANDSCAPE PLAN
C9.16 STORMWATER CONTROL MEASURE "Q" PLAN VIEW
C9.17-C9.18 STORMWATER CONTROL MEASURE "Q" DETAILS
C9.19 STORMWATER CONTROL MEASURE "Q" LANDSCAPE PLAN
C9.20 STORMWATER CONTROL MEASURE "R" PLAN VIEW
C9.21-C9.22 STORMWATER CONTROL MEASURE "R" DETAILS
C9.23 STORMWATER CONTROL MEASURE "R" LANDSCAPE PLAN
C9.24 STORMWATER CONTROL MEASURE "S" PLAN VIEW
C9.25-C9.26 STORMWATER CONTROL MEASURE "S" DETAILS
C9.27 STORMWATER CONTROL MEASURE "S" LANDSCAPE PLAN
L5.01-L5.07 LANDSCAPE PLAN - AREA "A"-"G"
L5.08 LANDSCAPE DETAILS
L5.09 LANDSCAPE DETAILS
L8.00 OVERALL TREE SURVEY
SL2.0-SL2.5 LIGHTING PLAN

S-5170

W-4005
1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS
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The John R. McAdams Company, Inc.
2905 Meridian Parkway

Durham, NC 27713

phone 919. 361. 5000
fax 919. 361. 2269

license number: C-0293, C-187

www.mcadamsco.com
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS
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CONTRACTOR SHALL NOTIFY "NC811" (811) OR (1-800-632-4949)  AT
LEAST 3 FULL BUSINESS DAYS PRIOR TO BEGINNING CONSTRUCTION
OR EXCAVATION TO HAVE EXISTING UTILITIES LOCATED.
CONTRACTOR SHALL CONTACT ANY LOCAL UTILITIES THAT PROVIDE
THEIR OWN LOCATOR SERVICES INDEPENDENT OF "NC811".
REPORT ANY DISCREPANCIES TO THE ENGINEER IMMEDIATELY.

R

TYPICAL REAR LOADED LOT DETAIL
NTS

TYPICAL FRONT LOADED LOT DETAIL
NTS

TYPICAL FRONT LOADED
TOWNHOME DETAIL

SCALE: NTS

TYPICAL REAR LOADED
TOWNHOME DETAIL

SCALE: NTS
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PER TOWN COMMENTS

RCA

RLU

EXISTING
ROMAC TRAIL
(50' PUBLIC R/W)

GRAPHIC SCALE
0 150 300 600

1 inch = 300 ft.

EXISTINGBUFFALOE ROAD(60' PUBLIC R/W)SR 2215

EXISTIN
G

LU
CAS RO

AD
(60' PU

BLIC R/W
)

SR 2260

EXISTING

HORTON ROAD

(60' PUBLIC
 R/W

)

SR 2231

EXISTING

OLD CREW
S ROAD

(60' PUBLIC R/W
)

SR 2228

FENCE LINE

EXISTING IRON PIPE

UNDERGROUND ELECTRIC

UNDERGROUND TELEPHONE

CALCULATED POINT

SANITARY SEWER CLEANOUT

IRON PIPE SET

POWER POLE

FIRE HYDRANT

ELECTRIC BOX

TELEPHONE MANHOLE

OVERHEAD UTILITY LINES

STORM DRAIN PIPE

TELEPHONE PEDESTAL

STORM DRAINAGE MANHOLE

WATER VALVE

WATER METER

SANITARY SEWER MANHOLE

YARD INLET

CURB INLET

LIGHT POLE

BORE HOLE

SURVEY LEGEND

WATER LINE

SANITARY SEWER LINE

TELEPHONE LINE

GAS LINE

TREE LINE

GUARDRAIL

FIBER OPTIC MARKER

BOLLARD

FIBER OPTIC VAULT

GUY WIRE

WETLANDS

1. TRAM, VINNY KIM
PIN: 1756207225
ZONING: R-30

2. RWC BUFFALOE, LLC
PIN: 1756421236
ZONING: R-4-CU

3. RWC BUFFALOE, LLC
PIN: 1756309588
ZONING: R-4-CU

4. CATES, C M
PIN: 1755591500
ZONING: RT, RURAL
TRANSITION

5. OLGUIN, ESTANISLAO
OTERO CAPISTRAN, MARIA
DE LA LUZ
PIN: 1755592485
ZONING: RT, RURAL
TRANSITION

6. FINDLEY, CYNTHIA LORELEI
PIN: 1755594472
ZONING: RT, RURAL
TRANSITION

7. SHEPARD, PAUL P III
SHEPARD, CINDY A
PIN: 1755596281
ZONING: RT, RURAL
TRANSITION

8. GANDHI, KAUSHIK
GANDHI, KAILAS
PIN: 1755588689
ZONING: RT, RURAL
TRANSITION

9. MARTINEZ, JOSE ANGEL
VENEG
PIN: 1755681345
ZONING: GR8, GENERAL
RESIDENTIAL

10. LUCAS, CRAIG
PIN: 1755682129
ZONING: GR8, GENERAL
RESIDENTIAL

11. LUCAS, ZELL EDWARD
LUCAS, MALANEY
PIN: 1755686157
ZONING: RT, RURAL
TRANSITION

12. LUCAS, TED EDWARD SR
LUCAS, TED EDWARD JR
PIN: 1755677833
ZONING: RT, RURAL
TRANSITION

13. LUCAS, ODIS FITZGERALD
PIN: 1755677424
ZONING: RT, RURAL
TRANSITION

14. CONTRERAS, OCTAVIO N
PIN: 1755677147
ZONING:  RT, RURAL
TRANSITION

15. COLLIER, GERALDINE L
PIN: 1755661638
ZONING: RT, RURAL
TRANSITION

16. LARYEA, ROBERT O II
PIN: 1755651583
ZONING: RT, RURAL
TRANSITION

17. VANDOOSER, ROSS G
PIN: 1755556296
ZONING: RR1, RURAL
RESIDENTIAL

18. HOFSHEIER, RICHARD
HOFSHEIER, TONI
PIN: 1755554305
ZONING: RR1, RURAL
RESIDENTIAL

19. PARNELL, WILLIAM GARY
PIN: 1755551308
ZONING: RR1, RURAL
RESIDENTIAL

20. RAMSEY, GRACE D
PIN: 1755453795
ZONING: RT, RURAL
TRANSITION

21. RAMSEY, GRACE D
PIN: 1755356880
ZONING: RT, RURAL
TRANSITION
D.B. 12885, PG. 214

22. RAMSEY, GRACE D
PIN: 1755331861
ZONING: RT, RURAL
TRANSITION
D.B. 12885, PG. 2144

23. OLD CREWS WOODS, LLC
PIN: 1755142051
ZONING: RT, RURAL
TRANSITION
D.B. 16563, PG. 430
B.B. 2004, PG. 1841

24. HINTON LAND LLC
SILVER, CHARLES H JR
PIN: 1745948245
ZONING: RR1, RURAL
RESIDENTIAL

25. NGO, CAI NGO, LYNN
PIN: 1755055916
ZONING: RR1, RURAL
RESIDENTIAL

26. PAIR, H STEPHEN
PIN: 1755066398
ZONING: RR1, RURAL
RESIDENTIAL

27. MAYNARD, WILLIAM D
MAYNARD, CATHERINE H
PIN:1755067644
ZONING: RR1, RURAL
RESIDENTIAL

28. WT CARY LLC WG
PARTNERS
PIN: 1755179228
ZONING: GR3 PUD, GENERAL
RESIDENTIAL
D.B. 12419, PG.184

29. PURYEAR, FRED L
PIN: 1755371757
ZONING: RT, RURAL
TRANSITION
D.B. 10853, PG. 2727

30. PURYEAR, LINDA
PIN: 1755297266
ZONING: RT, RURAL
TRANSITION

ADJACENT PROPERTY OWNER INFORMATION

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________
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Town Certification. This design has been reviewed by the Engineer for the Town
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________
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of Knightdale, and to the best of my knowledge and belief, it conforms to the
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By: ___________________ Date: _____________
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These plans are approved by the Town of Knightdale and serve as construction
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
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By: ___________________ Date: _____________

Town Engineer
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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PRIVATE STORM DRAINAGE EASEMENT
PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
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EASEMENT
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2020110062-P1
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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ZEAL STREET
(64' PUBLIC R/W)

SEE SHEET C5.06 - 5.07

BRIO DRIVE
(54' PUBLIC R/W)

SEE SHEET C5.00 - C5.03
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS

PRIVATE STORM DRAINAGE EASEMENT
PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
VARIABLE WIDTH TOWN OF KNIGHTDALE DRAINAGE
EASEMENT
VARIABLE WIDTH PRIVATE STORM DRAINAGE
EASEMENT

5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS C5.09

MOXIE DRIVE, STA. 9+50 THRU STA. 17+00
2020110062-P2

GUSTO WAY
(54' PUBLIC R/W)
SEE SHEET C5.10

CARELESS WAY
(54' PUBLIC R/W)

SEE SHEET C5.04 - C5.05

BRIO DRIVE
(54' PUBLIC R/W)

SEE SHEET C5.00 - 5.03

M
ATCH LIN

E - SEE SHEET C5.08
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS

PRIVATE STORM DRAINAGE EASEMENT
PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
VARIABLE WIDTH TOWN OF KNIGHTDALE DRAINAGE
EASEMENT
VARIABLE WIDTH PRIVATE STORM DRAINAGE
EASEMENT

5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS C5.10

GUSTO WAY, STA. 9+50 THRU STA. 19+00
2020110062-P2

M
ATCH LINE - SEE SHEET C5.11

VIGOR DRIVE
(54' PUBLIC R/W)
SEE SHEET C5.12

PEP DRIVE
(54' PUBLIC R/W)
SEE SHEET C5.14

PEP DRIVE
(54' PUBLIC R/W)
SEE SHEET C5.14

ALLEY 16
(20' PRIVATE R/W)
SEE SHEET C5.19

ALLEY 17
(20' PRIVATE R/W)
SEE SHEET C5.21

ALLEY 18
(20' PRIVATE R/W)
SEE SHEET C5.21

ALLEY 15
(20' PRIVATE R/W)
SEE SHEET C5.20

MOXIE DRIVE
(54' PUBLIC R/W)

SEE SHEET C5.08 - C5.09
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS

PRIVATE STORM DRAINAGE EASEMENT
PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
VARIABLE WIDTH TOWN OF KNIGHTDALE DRAINAGE
EASEMENT
VARIABLE WIDTH PRIVATE STORM DRAINAGE
EASEMENT

5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS C5.11

GUSTO WAY, STA. 19+00 THRU STA. 25+00
2020110062-P2
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS

PRIVATE STORM DRAINAGE EASEMENT
PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
VARIABLE WIDTH TOWN OF KNIGHTDALE DRAINAGE
EASEMENT
VARIABLE WIDTH PRIVATE STORM DRAINAGE
EASEMENT

5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS C5.12

STREET CC, STA. 9+50 THRU STA. 18+50
2020110062-P2

GUSTO WAY
(54' PUBLIC R/W)

SEE SHEET C5.10-C5.11

ALLEY 15
(20' PRIVATE R/W)
SEE SHEET C5.20

ALLEY 19
(20' PRIVATE R/W)
SEE SHEET C5.23
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS

PRIVATE STORM DRAINAGE EASEMENT
PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
VARIABLE WIDTH TOWN OF KNIGHTDALE DRAINAGE
EASEMENT
VARIABLE WIDTH PRIVATE STORM DRAINAGE
EASEMENT

5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS C5.13

STREET FF, STA. 9+50 THRU STA. 20+00
2020110062-P2

ALLEY 13
(20' PRIVATE R/W)
SEE SHEET C5.18

ALLEY 13
(20' PRIVATE R/W)
SEE SHEET C5.18

ALLEY 12
(20' PRIVATE R/W)
SEE SHEET C5.17

ALLEY 14
(20' PRIVATE R/W)
SEE SHEET C5.19

BRIO DRIVE
(54' PUBLIC R/W)

SEE SHEET C5.00 - C5.03
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS

PRIVATE STORM DRAINAGE EASEMENT
PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
VARIABLE WIDTH TOWN OF KNIGHTDALE DRAINAGE
EASEMENT
VARIABLE WIDTH PRIVATE STORM DRAINAGE
EASEMENT

5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS C5.14

STREET GG, STA. 9+50 THRU STA. 15+50
2020110062-P3 ALLY 7, STA. 9+50 THRU STA. 13+50

GUSTO WAY
(54' PUBLIC R/W)

SEE SHEET C5.10-C5.11

ALLEY 23
(20' PRIVATE R/W)
SEE SHEET C5.24

ALLEY 8
(20' PRIVATE R/W)
SEE SHEET C5.15
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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3 09. 11. 2023 RESPONSE TO TOK COMMENTS
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PRIVATE STORM DRAINAGE EASEMENT
PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
VARIABLE WIDTH TOWN OF KNIGHTDALE DRAINAGE
EASEMENT
VARIABLE WIDTH PRIVATE STORM DRAINAGE
EASEMENT

5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS C5.15

ALLEY 8, STA. 9+50 THRU STA. 13+50
2020110062-P3 ALLY 10, STA. 9+50 THRU STA. 13+50

BRIO DRIVE
(54' PUBLIC R/W)

SEE SHEET C5.00-C5.03

ZEAL STREET
(54' PUBLIC R/W)

SEE SHEET C5.06-C5.07

ALLEY 7
(20' PRIVATE R/W)
SEE SHEET C5.14 ALLEY 23

(20' PRIVATE R/W)
SEE SHEET C5.23 ZEAL STREET

(54' PUBLIC R/W)
SEE SHEET C5.06 - C5-07

BRIO DRIVE
(54' PUBLIC R/W)

SEE SHEET C5.00-C5.03

ALLEY 21
(20' PRIVATE R/W)
SEE SHEET C5.22

ALLEY 20
(20' PRIVATE R/W)
SEE SHEET C5.22
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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TOWN OF KNIGHTDALE DRAINAGE EASEMENT
VARIABLE WIDTH TOWN OF KNIGHTDALE DRAINAGE
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EASEMENT

5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS C5.16

ALLEY 11, STA. 9+50 THRU STA. 16+50
2020110062-P3

ZEAL STREET
(54' PUBLIC R/W)

SEE SHEET C5.06 - C5-07

BRIO DRIVE
(54' PUBLIC R/W)

SEE SHEET C5.00-C5.03

ALLEY 20
(20' PRIVATE R/W)
SEE SHEET C5.22

ALLEY 21
(20' PRIVATE R/W)
SEE SHEET C5.22
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
VARIABLE WIDTH TOWN OF KNIGHTDALE DRAINAGE
EASEMENT
VARIABLE WIDTH PRIVATE STORM DRAINAGE
EASEMENT

5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS C5.17

ALLEY 12, STA. 9+50 THRU STA. 15+50
2020110062-P3

ALLEY 14
(20' PRIVATE R/W)
SEE SHEET C5.19

BURROWS ROAD
(54' PUBLIC R/W)
SEE SHEET C5.13
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS

PRIVATE STORM DRAINAGE EASEMENT
PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
VARIABLE WIDTH TOWN OF KNIGHTDALE DRAINAGE
EASEMENT
VARIABLE WIDTH PRIVATE STORM DRAINAGE
EASEMENT

5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS C5.18

ALLEY 13, STA. 9+50 THRU STA. 15+95.41
2020110062-P3

ALLEY 14
(20' PRIVATE R/W)
SEE SHEET C5.18

BURROWS ROAD
(54' PUBLIC R/W)
SEE SHEET C5.13
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS

PRIVATE STORM DRAINAGE EASEMENT
PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
VARIABLE WIDTH TOWN OF KNIGHTDALE DRAINAGE
EASEMENT
VARIABLE WIDTH PRIVATE STORM DRAINAGE
EASEMENT

5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS C5.19

ALLEY 14, STA. 9+50 THRU STA. 14+00
2020110062-P3 ALLEY 16, STA. 9+50 THRU STA. 15+00

ALLEY 12
(20' PRIVATE R/W)
SEE SHEET C5.17

BURROWS ROAD
(54' PUBLIC R/W)
SEE SHEET C5.13

BRIO DRIVE
(54' PUBLIC R/W)

SEE SHEET C5.00-C5.03

ALLEY 13
(20' PRIVATE R/W)
SEE SHEET C5.18

GUSTO WAY
(54' PUBLIC R/W)

SEE SHEET C5.10-C5.11

ALLEY 19
(20' PRIVATE R/W)
SEE SHEET C5.23
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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’

04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS

PRIVATE STORM DRAINAGE EASEMENT
PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
VARIABLE WIDTH TOWN OF KNIGHTDALE DRAINAGE
EASEMENT
VARIABLE WIDTH PRIVATE STORM DRAINAGE
EASEMENT

5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS C5.20

ALLEY 15, STA. 9+50 THRU STA. 15+85.68
2020110062-P4

VIGOR DRIVE
(54' PUBLIC R/W)
SEE SHEET C5.12

ALLEY 19
(20' PRIVATE R/W)
SEE SHEET C5.23

GUSTO WAY
(54' PUBLIC R/W)

SEE SHEET C5.10 - C5.11
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS

PRIVATE STORM DRAINAGE EASEMENT
PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
VARIABLE WIDTH TOWN OF KNIGHTDALE DRAINAGE
EASEMENT
VARIABLE WIDTH PRIVATE STORM DRAINAGE
EASEMENT

5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS C5.21

ALLEY 17, STA. 9+50 THRU STA. 12+00
2020110062-P4 ALLEY 18, STA. 9+50 THRU STA. 16+45.25

GUSTO WAY
(54' PUBLIC R/W)

SEE SHEET C5.10 - C5.11

PEP DRIVE
(54' PUBLIC R/W)
SEE SHEET C5.14

GUSTO WAY
(54' PUBLIC R/W)

SEE SHEET C5.10 - C5.11

PEP DRIVE
(54' PUBLIC R/W)
SEE SHEET C5.14
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS

PRIVATE STORM DRAINAGE EASEMENT
PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
VARIABLE WIDTH TOWN OF KNIGHTDALE DRAINAGE
EASEMENT
VARIABLE WIDTH PRIVATE STORM DRAINAGE
EASEMENT

5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS C5.22

ALLEY 20, STA. 9+50 THRU STA. 12+25
2020110062-P4 ALLEY 21, STA. 9+50 THRU STA. 12+25

ALLEY 10
(20' PRIVATE R/W)
SEE SHEET C5.15

ALLEY 11
(20' PRIVATE R/W)
SEE SHEET C5.16

ALLEY 10
(20' PRIVATE R/W)
SEE SHEET C5.15

ALLEY 11
(20' PRIVATE R/W)
SEE SHEET C5.16
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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4 12. 29. 2023 RESPONSE TO TOK COMMENTS

PRIVATE STORM DRAINAGE EASEMENT
PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
VARIABLE WIDTH TOWN OF KNIGHTDALE DRAINAGE
EASEMENT
VARIABLE WIDTH PRIVATE STORM DRAINAGE
EASEMENT

5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS C5.23

ALLEY 19, STA. 9+50 THRU STA. 16+84.28
2020110062-P4

GUSTO WAY
(54' PUBLIC R/W)

SEE SHEET C5.10 - C5.11

VIGOR DRIVE
(54' PUBLIC R/W)
SEE SHEET C5.12

ALLEY 16
(20' PRIVATE R/W)
SEE SHEET C5.19

ALLEY 15
(20' PRIVATE R/W)
SEE SHEET C5.20
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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2020110062-P4

ZEAL STREET
(54' PUBLIC R/W)

SEE SHEET C5.06-C5.07

ALLEY 7
(20' PRIVATE R/W)
SEE SHEET C5.14
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SEE SHEET C5.15
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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OLD CREWS ROAD, STA. 10+00 THRU STA. 20+00
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
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STREET V
(54' PUBLIC R/W)

SEE SHEET C5.00-C5.02

STREET V
(54' PUBLIC R/W)

SEE SHEET C5.00-C5.02

PUBLIC STORM DRAINAGE EASEMENT
PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
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STREET AA
(74' PUBLIC R/W)

SEE SHEET C5.07-C5.08

PUBLIC STORM DRAINAGE EASEMENT
PRIVATE SCM ACCESS & MAINTENANCE EASEMENT
TOWN OF KNIGHTDALE DRAINAGE EASEMENT
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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OFFSITE SEWER 2, STA. 10+00 THRU STA. 19+00
2020110062-P5

OLD CREWS ROAD
(90' PUBLIC R/W)
SEE SHEET C5.24

STORMWATER
CONTROL

MEASURE "O"
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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of Knightdale, and to the best of my knowledge and belief, it conforms to the
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By: ___________________ Date: _____________
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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license number: C-0293, C-187
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SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS
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FINAL DRAWING

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS

STORMWATER CONTROL MEASURE 'M PLAN VIEW
1" = 30'

C9.00

2020110062-SW-M

AS NOTED

STORMWATER CONTROL
MEASURE "M" PLAN VIEW

GRAPHIC SCALE
0 15 30 60

1 inch = 30 ft.

GENERAL NOTES
1. PRIOR TO CONSTRUCTION, ANY DISCREPANCIES IN THE PLANS AND NOTES SHALL BE BROUGHT TO THE DESIGN ENGINEER'S ATTENTION

IMMEDIATELY.

2. THE PROJECT WILL MEET ALL OF THE REQUIREMENTS RELATIVE TO BEST MANAGEMENT PRACTICES AND ENGINEERED STORMWATER
CONTROL STRUCTURES AS OUTLINED IN THE TOWN OF KNIGHTDALE LAND DEVELOPMENT ORDINANCE. (CHAPTER 6, PART 4, UDO)

3. THE FINAL CERTIFICATION FOR THIS FACILITY WILL INCLUDE A CERTIFICATION BY THE ON-SITE GEOTECHNICAL ENGINEER THAT THE 
PROJECT WAS CONSTRUCTED PER THE APPROVED PLANS. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO COORDINATE WITH THE
ON-SITE GEOTECHNICAL ENGINEER FOR OBSERVATION AND TESTING SUCH THAT THE ON-SITE GEOTECHNICAL ENGINEER CAN CERTIFY THE
CONSTRUCTION OF THE DAM EMBANKMENT AND SPILLWAY.  THIS CERTIFICATION MUST ADDRESS THE TESTING FOR MATERIALS AND 
COMPACTION OF THE DAM EMBANKMENT AND SPILLWAY.

4. ALL CONSTRUCTION ACTIVITY RELATED TO THE PROPOSED STORMWATER CONTROL MEASURE SHALL BE PER THE DETAILS AND 
SPECIFICATIONS SHOWN IN THESE DRAWINGS. SOILS, COMPACTION, AND OTHER MISCELLANEOUS DETAILS AND SPECIFICATIONS MAY BE 
MODIFIED PER THE RECOMMENDATIONS OF THE ON-SITE GEOTECHNICAL ENGINEER. HOWEVER, PRIOR TO IMPLEMENTATION, THE DESIGN
ENGINEER SHALL BE NOTIFIED OF ANY DEVIATION FROM THESE DESIGN DRAWINGS, INCLUDING SHOP DRAWINGS FOR ANY PROPOSED
MODIFICATION.

5. DURING THE INITIAL STAGES OF CONSTRUCTION, THE STORMWATER CONTROL MEASURE MAY BE USED AS A SEDIMENT BASIN FOR
EROSION CONTROL PURPOSES. IF SO, THE CONTRACTOR SHALL FOLLOW THE GENERAL CONSTRUCTION SEQUENCE BELOW:
A. THE CONTRACTOR SHALL CONSTRUCT THE ENTIRE FACILITY (PERMANENT OUTLET STRUCTURE, DAM, ETC.) WITH THE EXCEPTION OF

THE INTERIOR FINE GRADING FOR THE FACILITY. THE INTERIOR FINE GRADING WILL BE CONSTRUCTED ONCE THE EROSION CONTROL 
PHASE IS COMPLETE.

B. THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) SHALL BE CONNECTED TO THE PERMANENT 6"Ø DIP DRAIN PIPE.
C. ONCE THE UPSTREAM DRAINAGE AREA IS STABILIZED AND THE EROSION CONTROL INSPECTOR APPROVES THE REMOVAL OF THE

SEDIMENT BASIN (SEE REQUIRED TOWN OF KNIGHTDALE SCM BASIN REMOVAL SEQUENCE BELOW NOTE 13.1-13.5), THE
CONTRACTOR SHALL REMOVE THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) AND CLEAN OUT THE BASIN. ALL SEDIMENT,
TRASH, ETC. SHALL BE DISPOSED OF PROPERLY (I.E. - PLACED IN A LANDFILL) AND NOT STOCKPILED IN AN AREA WHERE WATER
QUALITY COULD BE ADVERSELY AFFECTED.

D. ONCE THE BASIN IS CLEANED OUT, AND ALL EROSION CONTROL DEVICES REMOVED, THE CONTRACTOR SHALL CONSTRUCT THE
INTERIOR GRADING SHOWN ON THIS SHEET.

E. ONCE THE GRADING IS COMPLETE, THE CONTRACTOR SHALL REQUEST AN ON-SITE INSPECTION AND AN AS-BUILT SURVEY PRIOR TO 
INSTALLATION OF THE STORMWATER CONTROL MEASURE PLANTS. IF THE CONTRACTOR PLANTS THE PROPOSED VEGETATION PRIOR
TO AN AS-BUILT SURVEY (AND SUBSEQUENT APPROVAL), ANY CHANGES TO THE GRADING / RE-PLANTING OF PLANTS WILL BE AT THE
CONTRACTOR'S EXPENSE.

F. ONCE THE ENGINEER HAS APPROVED THE AS-BUILT GRADING, THE CONTRACTOR SHALL PLANT THE PROPOSED STORMWATER
CONTROL MEASURE PLANTS SHOWN ON THE LANDSCAPE PLAN FOR THE FACILITY. AFTER COMPLETION OF THE PLANTING, THE
LANDSCAPE CONTRACTOR SHALL PROVIDE A LETTER TO THE ENGINEER CERTIFYING THAT THE PLANTS HAVE BEEN INSTALLED PER THE
APPROVED STORMWATER CONTROL MEASURE PLANTING PLAN.

6. ALL OSHA REQUIREMENTS FOR EXCAVATIONS (SHORING, DEPTH, ETC.) ARE THE RESPONSIBILITY OF THE CONTRACTOR. IF REQUIRED, THE 
CONTRACTOR SHALL PROVIDE AN EXCAVATION PLAN TO BE SEALED BY A NC P.E. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO 
DETERMINE IF AN EXCAVATION PLAN IS REQUIRED. THE JOHN R. MCADAMS COMPANY ASSUMES NO RESPONSIBILITY FOR ANY 
EXCAVATION DESIGN RELATED TO SAFETY OR OSHA REQUIREMENTS.

7. ON-SITE GEOTECHNICAL ENGINEER TO DETERMINE IF IN-SITU SOILS ENCOUNTERED WOULD MAINTAIN A STORMWATER CONTROL 
MEASURE PERMANENT POOL AT DESIGN ELEVATION.  IF HIGHLY PERMEABLE SOILS ARE ENCOUNTERED THAT WOULD NOT MAINTAIN 
THE PERMANENT POOL ELEVATION AS DESIGNED, A CLAY LINER MAY BE REQUIRED TO MAINTAIN A PERMANENT POOL OF WATER IN THE 
STORMWATER CONTROL MEASURE. FINAL DETERMINATION IF A CLAY LINER IS NEEDED SHALL BE THE RESPONSIBILITY OF THE ON-SITE 
GEOTECHNICAL ENGINEER. UPON DETERMINATION OF HIGHLY PERMEABLE SOIL CONDITIONS, ON-SITE GEOTECHNICAL ENGINEER WILL
INFORM THE DESIGN ENGINEER AND RECOMMEND LINER SPECIFICATIONS.

8. IT IS ANTICIPATED THAT DEWATERING WILL BE NECESSARY IN THE EXCAVATION AREAS (E.G. - EMBANKMENT SUB GRADE, INTERIOR
PORTIONS OF THE STORMWATER CONTROL MEASURE, KEY TRENCH, ETC.). THEREFORE, THE CONTRACTOR SHALL FURNISH, INSTALL,
OPERATE, AND MAINTAIN ANY PUMPING EQUIPMENT, ETC. NEEDED FOR REMOVAL OF WATER FROM VARIOUS PARTS OF THE
STORMWATER CONTROL MEASURE SITE. DURING PLACEMENT OF FILL WITHIN THESE AREAS, THE CONTRACTOR SHALL KEEP THE WATER
LEVEL BELOW THE BOTTOM OF THE EXCAVATION / CONSTRUCTION AREAS. THE MANNER IN WHICH THE WATER IS REMOVED SHALL BE
SUCH THAT THE EXCAVATION BOTTOM AND SIDE SLOPES ARE STABLE, WITH NO SEDIMENT DISCHARGED FROM THE SITE (I.E. PUMPED
WATER MAY NEED TO BE DIRECTED TO AN APPROVED EROSION CONTROL DEVICE SUCH AS A DIRT BAG (ACF ENVIRONMENTAL), OR
ENGINEER APPROVED EQUIVALENT, PRIOR TO DISCHARGE).

9. THE GRADES SHOWN ON THIS PLAN ARE FINISHED GRADES. IF THE EXISTING SOIL LAYER AFTER CONSTRUCTION / COMPACTION IS NOT
DETERMINED SUITABLE BY A LANDSCAPE PROFESSIONAL FOR THE WET POND PLANTINGS, THEN THE CONTRACTOR SHALL AMEND THE
PLANTING AREA OF THE  WET POND AS DIRECTED BY A LANDSCAPE PROFESSIONAL.

10. PRIOR TO TOPSOIL INSTALLATION, THE CONTRACTOR SHALL SCARIFY THE TOP 2"-3" OF THE BERM SECTION TO PROMOTE BONDING OF
THE TOPSOIL WITH THE COMPACTED FILL. THE TOPSOIL DEPTH SHALL RANGE FROM 3"-4" ON THE DAM EMBANKMENT AND AQUATIC
SHELF. PLEASE NOTE THE TOPSOIL SHALL BE AMENDED, AS DIRECTED BY A LANDSCAPE PROFESSIONAL, PRIOR TO INSTALLATION ON THE
EMBANKMENT AND AQUATIC SHELF.

11. THE CONTRACTOR SHALL REFER TO THE LANDSCAPE PLAN FOR THE PERMANENT PLANTING PLAN/SCHEDULE FOR THIS FACILITY.
CONTRACTOR SHALL COORDINATE WITH A LANDSCAPE PROFESSIONAL REGARDING SCHEDULING FOR PLANT INSTALLATION. PLEASE NOTE
THAT NO TREES/SHRUBS OF ANY TYPE MAY BE PLANTED ON THE PROPOSED DAM EMBANKMENT (FILL AREAS).

OUTLET STRUCTURE MATERIAL SPECIFICATIONS
1. THE 24"Ø RCP OUTLET BARREL SHALL BE CLASS III RCP, MODIFIED BELL AND SPIGOT, MEETING THE REQUIREMENTS OF ASTM C76-LATEST. 

THE PIPES SHALL HAVE CONFINED O-RING RUBBER GASKET JOINTS MEETING ASTM C-443-LATEST. THE PIPE JOINTS SHALL BE TYPE R-4.

2. THE STRUCTURAL DESIGN FOR THE 4' X 4' (INTERNAL DIMENSIONS) RISER BOX WITH EXTENDED BASE SHALL BE BY OTHERS. PRIOR TO
ORDERING THE STRUCTURES, THE CONTRACTOR SHALL PROVIDE, TO THE DESIGN ENGINEER FOR REVIEW, SHOP DRAWINGS AND
SUPPORTING STRUCTURAL CALCULATIONS SEALED BY A P.E. REGISTERED IN NORTH CAROLINA DEMONSTRATING THE PERTINENT VERTICAL
LOADS ARE SUPPORTED BY THE CONCRETE RISER STRUCTURE.

3. THE RISER BOX OUTLET STRUCTURE SHALL BE PROVIDED WITH STEPS 16" ON CENTER. STEPS SHALL BE PROVIDED ON THE INNER WALL OF
THE RISER BOX. STEPS SHALL BE IN ACCORDANCE WITH NCDOT STD. 840.66. PLEASE REFER TO SHEET C9.01 FOR LOCATION OF THE RISER
STEPS.  NOTE THE STEPS SHALL LINE UP WITH THE ACCESS HATCH OF THE TRASH RACK.

4. THE CONCRETE ANTI-FLOTATION BLOCK SHALL BE CAST-IN-PLACE.  STEEL REINFORCEMENT AND CONNECTION TO THE RISER SHALL BE
PROVIDED IN ACCORDANCE WITH THE DETAIL ON SHEET C9.02  THE CONTRACTOR SHALL ENSURE THE WEIGHT OF THE ENTIRE RISER
STRUCTURE IS GREATER THAN OR EQUAL TO 7,587 LBS.  IN LIEU OF CAST-IN-PLACE, THE CONTRACTOR MAY OPT FOR A PRECAST
ANTI-FLOTATION BLOCK.  SHOP DRAWINGS FOR THE PRECAST BLOCK SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW.  THE PRECAST
ANTI-FLOTATION BLOCK SHALL HAVE A SHIPPING WEIGHT OF 13,632 LBS.

5. THE RISER BOX JOINTS SHALL BE SEALED USING BUTYL RUBBER SEALANT CONFORMING TO ASTM-C990-LATEST. IF NECESSARY, THE
CONTRACTOR SHALL INCORPORATE A WATERSTOP INTO THE RISER BOX JOINT TO ENSURE A WATERTIGHT CONNECTION. THE
CONTRACTOR SHALL PARGE JOINTS ON BOTH THE INSIDE AND OUTSIDE WITH NON-SHRINK GROUT AND INSTALL GALVANIZED STEEL
STRAPS PER DETAIL ON SHEET C9.01.

6. PRIOR TO ORDERING, THE CONTRACTOR SHALL SUBMIT TRASH RACK SHOP DRAWINGS TO THE ENGINEER FOR REVIEW. CONTRACTOR
SHALL ENSURE THAT AN ACCESS HATCH IS PROVIDED WITHIN THE TRASH RACK (SEE DETAIL FOR LOCATION) THAT WILL ALLOW FOR
FUTURE MAINTENANCE ACCESS. CONTRACTOR SHALL ALSO PROVIDE A CHAIN AND LOCK FOR SECURING THE ACCESS HATCH. NOTE THE
ACCESS HATCH SHALL LINE UP WITH THE ACCESS STEPS AFTER INSTALLATION.

7. ALL POURED CONCRETE SHALL MEET THE FOLLOWING SPECIFICATIONS UNLESS OTHERWISE NOTED:

-MINIMUM 3000 PSI (28 DAY)
-SLUMP = 3" - 5"
-ENTRAINED AIR = 5% - 7%

PLEASE NOTE NO CONCRETE SHALL BE POURED WHEN THE AMBIENT AIR TEMPERATURES ARE EXPECTED TO BE ABOVE 85°F OR BELOW
40°F. CAST-IN-PLACE CONCRETE SHALL BE "WET CURED" AFTER FINISHING FOR A MINIMUM OF 48 HOURS.

ON-SITE GEOTECHNICAL ENGINEER TO ENSURE AND CERTIFY ALL POURED CONCRETE MEETS THE ABOVE SPECIFICATIONS.

8. GEOTEXTILE FABRIC FOR THE 24"Ø RCP OUTLET BARREL JOINTS SHALL BE MIRAFI 180N OR ENGINEER APPROVED EQUAL (NON-WOVEN
FABRIC).

9. STORMWATER CONTROL MEASURE EMERGENCY DRAW DOWN IS VIA AN 6"Ø PLUG VALVE. THE VALVE SHALL BE A M&H STYLE 1820
ECCENTRIC VALVE OR APPROVED EQUAL. THIS VALVE IS IN ACCORDANCE WITH AWWA C-517, AND SHALL BE OPERABLE FROM TOP OF
OUTLET STRUCTURE VIA A HAND WHEEL (SEE DETAIL SHEET C9.24). THE CONTRACTOR SHALL PROVIDE A REMOVABLE VALVE WRENCH
WITH A HAND WHEEL ON TOP FOR OPERATION OF THE 6"Ø PLUG VALVE.

BERM AND SOIL COMPACTION SPECIFICATIONS
1. PRIOR TO CONSTRUCTION, THE ON-SITE GEOTECHNICAL ENGINEER SHALL IDENTIFY BORROW / FILL AREAS AND VERIFY THEIR SUITABILITY

FOR USE WITHIN THE DAM EMBANKMENT. ALSO, THE ON-SITE GEOTECHNICAL ENGINEER SHALL PERFORM STANDARD PROCTORS ON THE
PROPOSED BORROW MATERIAL TO ENSURE THAT OPTIMUM MOISTURE CONTENT AND COMPACTION CAN BE ACHIEVED / CONTROLLED
DURING CONSTRUCTION.

2. ALL FILL MATERIALS TO BE USED FOR THE DAM EMBANKMENT SHALL BE TAKEN FROM BORROW AREAS APPROVED BY THE ON-SITE
GEOTECHNICAL ENGINEER. THE FILL MATERIAL SHALL BE FREE FROM ROOTS, STUMPS, WOOD, STONES GREATER THAN 6", AND FROZEN
OR OTHER OBJECTIONABLE MATERIAL. THE FOLLOWING SOIL TYPES ARE SUITABLE FOR USE AS FILL WITHIN THE DAM EMBANKMENT AND
KEY TRENCH: ML AND CL. ALL FILL MATERIALS SHALL BE APPROVED BY THE ONSITE GEOTECHNICAL ENGINEER FOR THE INTENDED USE.

3. FILL PLACEMENT FOR THE EMBANKMENT SHALL NOT EXCEED A MAXIMUM 8" LIFT (UNCOMPACTED). EACH LIFT SHALL BE CONTINUOUS
FOR THE ENTIRE LENGTH OF EMBANKMENT. BEFORE PLACEMENT OF FILL FOR THE BERM SECTION, ALL UNSUITABLE MATERIAL SHALL BE
REMOVED AND THE SURFACE PROPERLY PREPARED FOR FILL PLACEMENT. FILL MATERIAL ADJACENT TO ALL SPILLWAY AND DRAINAGE
STRUCTURES SHALL BE PLACED IN 4-INCH (UNCOMPACTED) LIFTS AND HAND-COMPACTED TO THE SAME COMPACTION AND MOISTURE
REQUIREMENTS AS THE ENTIRE EMBANKMENT.

4. ALL FILL SOILS USED IN THE EMBANKMENT CONSTRUCTION SHALL BE COMPACTED TO AT LEAST 95% OF THE STANDARD PROCTOR
MAXIMUM DRY DENSITY (ASTM D-698). THE FILL SOILS SHALL BE COMPACTED AT A MOISTURE CONTENT WITHIN -1 TO +3 PERCENT OF ITS
OPTIMUM MOISTURE CONTENT. COMPACTION TESTS SHALL BE PERFORMED BY THE ON-SITE GEOTECHNICAL ENGINEER DURING
CONSTRUCTION TO VERIFY THAT THE PROPER COMPACTION LEVEL HAS BEEN REACHED. THE FILL SHOULD BE COMPACTED USING A
SHEEPSFOOT TYPE COMPACTOR. IN ORDER TO PREVENT DAMAGE TO THE PIPE, NO COMPACTION EQUIPMENT SHALL CROSS ANY PIPE
UNTIL MINIMUM COVER IS ESTABLISHED ALONG THE PIPE.

5. THE DESIGN ENGINEER SHALL BE PROVIDED WITH REPORTS AND CERTIFICATION, BY THE ON-SITE GEOTECHNICAL ENGINEER, THAT THE
GEOTECHNICAL ASPECTS OF THE FACILITY HAVE BEEN CONSTRUCTED PER PLAN. THIS CERTIFICATION MUST ADDRESS THE TESTING FOR
MATERIALS AND COMPACTION OF THE DAM EMBANKMENT AND SPILLWAY. THESE REPORTS AND CERTIFICATION WILL BE NEEDED DURING
THE AS-BUILT CERTIFICATION PROCESS FOR THIS STORMWATER CONTROL MEASURE. THEREFORE, IT SHALL BE THE CONTRACTOR'S
RESPONSIBILITY TO COORDINATE TESTING AND OBSERVATION WITH THE ON-SITE GEOTECHNICAL ENGINEER.

6. TESTING OF THE NEW FILL MATERIALS SHALL BE PERFORMED TO VERIFY THAT THE RECOMMENDED LEVEL OF COMPACTION IS ACHIEVED
DURING CONSTRUCTION. THEREFORE, ONE DENSITY TEST SHALL BE PERFORMED FOR EVERY 2,500 SQUARE FEET OF AREA FOR EVERY LIFT
OF FILL OR AS RECOMMENDED BY THE ON-SITE GEOTECHNICAL ENGINEER.

7. TESTING WILL BE REQUIRED ALONG THE 24"∅ RCP OUTLET BARREL AT A FREQUENCY OF ONE TEST PER 25 LF OF PIPE PER VERTICAL FOOT
OF FILL OR AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER.

STATEMENT OF RESPONSIBILITY
1. ALL REQUIRED MAINTENANCE AND INSPECTIONS OF THE STORMWATER CONTROL MEASURE SHALL BE THE RESPONSIBILITY OF THE

OWNER, PER THE EXECUTED OPERATION AND MAINTENANCE AGREEMENT FOR THIS FACILITY.

CONSTRUCTION SEQUENCE
1. PRIOR TO CONSTRUCTION, THE OWNER SHALL OBTAIN A LAND DISTURBING (GRADING) PERMIT AND AN "APPROVAL TO CONSTRUCT"

FROM THE TOWN OF KNIGHTDALE AND ALL OTHER NECESSARY PERMITS FROM APPLICABLE AGENCIES (E.G. 404 / 401 PERMITS)

2. INSTALL ALL SEDIMENT AND EROSION CONTROL MEASURES PER THE APPROVED SEDIMENT AND EROSION CONTROL PLAN. THE
CONTRACTOR SHALL MAINTAIN ALL APPROVED SEDIMENT AND EROSION CONTROL MEASURES THROUGHOUT THE ENTIRE PROJECT, AS
REQUIRED. THE CONTRACTOR SHALL RECEIVE APPROVAL FROM THE EROSION CONTROL INSPECTOR, AS REQUIRED BY GOVERNING
AGENCIES, PRIOR TO ANY CLEARING.

3. CLEAR AND GRUB AREA WITHIN THE LIMITS OF THE PROPOSED DAM CONSTRUCTION. ALL TREES AND THEIR ENTIRE ROOT SYSTEMS MUST
BE REMOVED FROM THE DAM FOOTPRINT AREA AND BACKFILLED WITH SUITABLE SOIL MATERIAL. THE BACKFILLED AREAS SHALL BE
COMPACTED TO THE SAME STANDARDS AS THE DAM EMBANKMENT. THE REMAINING AREA OF THE EMBANKMENT SHALL BE STRIPPED TO
A SUITABLE DEPTH AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER. ANY RESIDUAL SOILS TO BE LEFT IN PLACE MUST BE WELL
SCARIFIED TO PROMOTE BONDING OF THE NEW EMBANKMENT FILL. NO EMBANKMENT MATERIAL SHALL BE PLACED FOR THE DAM OR
KEY TRENCH UNTIL APPROVAL OF THE DAM SUBGRADE IS OBTAINED FROM THE ON-SITE GEOTECHNICAL ENGINEER.

4. EXCAVATE FOR THE NEW KEY TRENCH ALONG THE CENTERLINE OF THE PROPOSED DAM EMBANKMENT. THE TRENCH SHALL EXTEND A
MINIMUM OF 5 FT BELOW EXISTING GRADE OR 2 FT BELOW THE 24"Ø RCP OUTLET BARREL AND SHALL HAVE A MINIMUM BOTTOM
WIDTH OF 5 FEET. THE KEY TRENCH SIDESLOPES SHALL BE A MINIMUM OF 1:1 (H:V). WHEN EXCAVATING THE KEY TRENCH, IF ANY DEBRIS
IS ENCOUNTERED TO AN EXTENT THAT SUCH DEBRIS MAY EXIST IN OTHER INSITU PORTIONS OF THE DAM EMBANKMENT, IT SHOULD ALSO
BE REMOVED.  THE KEY TRENCH SHALL BE COMPACTED TO THE SAME SPECIFICATION LISTED IN ITEM 4 OF THE SECTION TITLED "BERM
AND SOIL COMPACTION SPECIFICATIONS." DEPENDING UPON ON-SITE SOIL CONDITIONS ENCOUNTERED DURING EXCAVATION, THE
ON-SITE GEOTECHNICAL ENGINEER MAY VARY THE DEPTH AND DIMENSIONS OF THE KEY TRENCH AS DEEMED NECESSARY. THE ON-SITE
GEOTECHNICAL ENGINEER SHALL RETAIN DOCUMENTATION OF ANY VARIATION FOR FUTURE AS-BUILT SUBMITTALS TO THE TOWN OF
KNIGHTDALE.

5. BEGIN PLACEMENT OF BACKFILL WITHIN THE KEY TRENCH. THE KEY TRENCH SHALL BE COMPACTED TO THE SPECIFICATIONS LISTED ITEM 4
OF THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS." THE KEY TRENCH SHALL BE TESTED PER THE SPECIFICATIONS
LISTED IN THAT SECTION.

6. PRIOR TO INSTALLATION, SUBGRADE CONDITIONS ALONG THE SPILLWAY PIPES SHOULD BE EVALUATED BY THE ON-SITE GEOTECHNICAL
ENGINEER TO ASSESS WHETHER SUITABLE BEARING CONDITIONS EXIST AT THE SUBGRADE LEVEL. SHOULD SOFT OR OTHERWISE
UNSUITABLE CONDITIONS BE ENCOUNTERED ALONG THE PIPE ALIGNMENTS, THESE MATERIALS SHOULD BE UNDERCUT AS DIRECTED BY
THE GEOTECHNICAL ENGINEER. THE UNDERCUT MATERIALS SHALL BE REPLACED WITH ADEQUATELY COMPACTED STRUCTURAL FILL, LEAN
CONCRETE OR FLOWABLE FILL AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER.

7. IN ORDER TO HELP PROTECT THE SOIL SUBGRADE FROM DETERIORATION (DUE TO EXPOSURE, RAINFALL, SEEPAGE, AND RUNOFF) BEFORE
THE CRADLE CAN BE POURED, IT IS STRONGLY RECOMMENDED THAT A 3" TO 4" THICK CONCRETE MUD MAT BE POURED OVER THE
SUBGRADE ONCE IT IS APPROVED BY THE ON-SITE GEOTECHNICAL ENGINEER. THE MUD MAT WILL ALSO PROVIDE BEARING FOR THE
BLOCKS THAT TEMPORARILY SUPPORT THE SPILLWAY PIPE UNTIL THE CRADLE CAN BE POURED. THE METHOD OF BLOCK SUPPORT FOR THE
PIPE PROPOSED BY THE CONTRACTOR SHOULD BE SUBMITTED TO THE JOHN R. McADAMS COMPANY FOR REVIEW.

8. BEGIN CONSTRUCTION OF THE NEW EMBANKMENT. FILL MATERIALS SHALL BE PLACED IN MAXIMUM 8" THICK LIFTS PRIOR TO
COMPACTION, UNLESS DIRECTED OTHERWISE BY THE ON-SITE GEOTECHNICAL ENGINEER. FILL LIFTS SHALL BE CONTINUOUS OVER THE
ENTIRE LENGTH OF FILL. IF IT IS NECESSARY, THE EMBANKMENT FILL MATERIAL WILL BE OVERBUILT IN HORIZONTAL LIFTS AND CUT BACK
TO FINAL GRADE IN ORDER TO ACHIEVE PROPER COMPACTION.

9. AS CONSTRUCTION OF THE EMBANKMENT MOVES FORWARD, IT WILL BE NECESSARY TO INSTALL THE CONCRETE CRADLE. SEE NOTE ON
CRADLE DETAIL (SHEET C9.02). THIS MAY BE CONSTRUCTED USING ONE OF THE FOLLOWING METHODS:

A. IF THE PROPOSED STRUCTURAL FILL MATERIAL IS UTILIZED AS THE FORMWORK FOR THE CONCRETE CRADLE, THEN THE STRUCTURAL
FILL SHOULD BE INSTALLED AND COMPACTED UP TO THE TOP OF CONCRETE CRADLE ELEVATION. ONCE THE STRUCTURAL FILL
REACHES THE NEXT DOWNSTREAM JUNCTION BOX OR HEADWALL AND IS COMPACTED TO THE ELEVATION OF THE TOP OF THE
CONCRETE CRADLE, EXCAVATE THE CONCRETE CRADLE TRENCH PER THE PROVIDED DETAILS AND CONSTRUCT THE CONCRETE CRADLE
AS PER THE PROVIDED CONCRETE CRADLE DETAIL.

B. IF THE PROPOSED STRUCTURAL FILL IS NOT UTILIZED AS THE FORMWORK FOR THE CONCRETE CRADLE, THEN PRIOR TO
CONSTRUCTING THE STRUCTURAL FILL EMBANKMENT, THE FORMWORK FOR THE CONCRETE CRADLE SHOULD BE INSTALLED ON
EXISTING GROUND AND/OR THE MUD MAT.  THE CONCRETE CRADLE SHALL BE CONSTRUCTED PER THE PROVIDED DETAILS

10. INSTALL RISER / BARREL ASSEMBLY, ALONG WITH THE EMERGENCY DRAIN SYSTEM. INSTALL 24" RCP OUTLET BARREL SPILLWAY FILTER
FROM THE DETAILS SHOWN ON SHEET C9.02.

11. CONSTRUCT EMBANKMENT PER SPECIFICATIONS LISTED IN THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS" AND
REQUIREMENTS OF THE ON-SITE GEOTECHNICAL ENGINEER. ALL CHARACTERISTICS OF THE EMBANKMENT FILL MATERIAL SHALL MEET THE
STANDARDS SET FORTH IN "BERM AND SOIL COMPACTION SPECIFICATIONS", INCLUDING COMPACTION AND MOISTURE REQUIREMENTS. IF
NECESSARY TO ACHIEVE PROPER COMPACTION, THE EMBANKMENT FILL MATERIAL WILL BE OVERBUILT IN HORIZONTAL LIFTS AND CUT
BACK TO PROPER FINAL GRADE. ANY HAND COMPACTION ACTIVITIES AROUND SPILLWAY OR DRAIN STRUCTURES SHALL BE CONDUCTED IN
4-INCH LOOSE LIFTS AND BE TO THE SAME COMPACTION AND MOISTURE REQUIREMENTS AS THE ENTIRE EMBANKMENT. ALL
COMPACTION AND MOISTURE TESTING SHALL BE CARRIED OUT AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER AND AS LISTED IN
THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS".

12. UPON COMPLETION OF DAM EMBANKMENT, PROMPTLY STABILIZE AND SEED DAM EMBANKMENT PER SEEDING SCHEDULE. PERMANENT 
GROUND COVER SHALL BE ESTABLISHED PER THE PERMANENT SEEDING SCHEDULE FOUND ON SHEET C9.03.

13. THE CONTRACTOR SHALL CONSTRUCT THE ENTIRE FACILITY (PERMANENT OUTLET STRUCTURE, DAM, ETC.) WITH THE EXCEPTION OF THE
INTERIOR FINE GRADING FOR THE FACILITY. THE INTERIOR FINE GRADING WILL BE CONSTRUCTED ONCE THE EROSION CONTROL  PHASE IS
COMPLETE. THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) SHALL BE CONNECTED TO THE PERMANENT 6"Ø DIP DRAIN PIPE. ONCE
THE UPSTREAM DRAINAGE AREA IS STABILIZED THE REQUIRED TOWN OF KNIGHTDALE SCM BASIN REMOVAL SEQUENCE MUST BE
FOLLOWED.

13.1. SCHEDULE A SITE MEETING WITH THE TOWN OF KNIGHTDALE EROSION CONTROL INSPECTOR TO DETERMINE IF A BASIN CAN BE
REMOVED. INSTALL SILT FENCING OR OTHER TEMPORARY EROSION CONTROL MEASURES AS NEEDED PRIOR TO REMOVAL OF THE
BASIN.

13.1. CONTACT NCDEQ - RALEIGH REGIONAL OFFICE (919) 791-4200 TO DETERMINE THE DIVISION OF ENERGY, MINERAL AND LAND
RESOURCES CONTACT PERSON TO RECEIVE DEWATERING NOTIFICATIONS. AT LEAST 10 DAYS PRIOR TO BEGINNING DEWATERING
ACTIVITY, SEND EMAIL TO NCDEQ-DEMLR CONTACT PERSON AND COPY ENVIRONMENTAL CONSULTANT THAT MET YOU ONSITE. THE
EMAIL SHOULD INCLUDE E&SC JURISDICTION: TOWN OF KNIGHTDALE, TOK PROJECT: NAME, NUMBER, AND LOCATION (CITY/TOWN),
ENVIRONMENTAL CONSULTANT NAME, AND ADDRESS THE FOLLOWING: A) REASON FOR CONVERSION, B) BASIN #, C) DEWATERING
METHOD, AND D) ALL OTHER NECESSARY INFO FROM PART II, SECTION G, ITEM 4 OF THE NCG01. (KEEP EMAIL FOR YOUR NPDES
MONITORING DOCUMENTATION

13.2. AFTER RECEIVING POSITIVE CONFIRMATION FROM NCDEQ-DEMLR THAT YOU MAY REMOVE THE BASIN OR ON > DAY 11, WHICHEVER
IS SOONER. REMOVE BASIN(S) AND ASSOCIATED TEMPORARY DIVERSION DITCHES. IF PIPES NEED TO BE EXTENDED, PERFORM THIS
OPERATION AT THIS TIME. FINE GRADE AREA IN PREPARATION FOR SEEDING.

13.3. PERFORM SEEDBED PREPARATION, SEED, MULCH AND ANCHOR ANY RESULTING BARE AREAS IMMEDIATELY USING NON-CLUMPING
TURF GRASS (CENTIPEDE / HYBRID BERMUDA)

13.4. INSTALL VELOCITY DISSIPATORS AND/OR LEVEL SPREADERS AS REQUIRED ON THE EROSION CONTROL PLAN.
13.5. WHEN SITE IS FULLY STABILIZED, CALL EROSION CONTROL INSPECTOR FOR APPROVAL OF REMOVING REMAINING TEMPORARY

EROSION CONTROL MEASURES AND ADVICE ON WHEN SITE CAN BE ISSUED A CERTIFICATE OF COMPLETION. NOTE: A MEETING
SHOULD ALSO BE SCHEDULED WITH THE EROSION CONTROL INSPECTOR AND STORMWATER TECHNICIAN TO DETERMINE WHEN A
BASIN MAY BE CONVERTED FOR STORMWATER USE.

14. SCHEDULE A FINAL AS-BUILT INSPECTION AND AS-BUILT SURVEY WITH THE ENGINEER AND SURVEYOR. AN AS-BUILT INSPECTION AND
SURVEY SHALL BE SCHEDULED BEFORE IMPOUNDING WATER IN THE FACILITY AND A MINIMUM OF 60 DAYS PRIOR TO THE ANTICIPATED
DATE OF CERTIFICATION APPROVAL. ANY COMMENTS OR DEFICIENCIES IN THE SCM CONSTRUCTION MUST BE CORRECTED TO THE
SATISFACTION OF THE ENGINEER AND OWNER BEFORE CERTIFICATION SHALL BE GRANTED.

STORMWATER CONTROL MEASURE 'M' CONSTRUCTION SPECIFICATIONS

EAM

OVL

FOREBAY AND MAIN POOL CROSS-SECTION (TYPICAL)
N.T.S

TOWN OF KNIGHTDALE SCM INSPECTION NOTES
WHEN SCHEDULING INSPECTIONS, PLEASE CALL THE PUBLIC WORKS ADMINISTRATIVE ASSISTANT AT (919) 217-2250.

PLEASE NOTE: THE FOLLOWING PERSONNEL MUST BE PRESENT AT ALL INSPETIONS:
1. SITE SUPERVISOR
2. GEOTECH
3. AS-BUILT CERTIFYING ENGINEER OR SOMEONE UNDER THEIR SUPERVISION

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SCM WITH DAM:
1. KEY TRENCH EXCAVATION
2. PRINCIPAL SPILLWAY PIPE AND ASSOCIATED COMPONENTS: 

A. CONCRETE CRADLE
B. ANTI-SEEP COLLAR
C. SEEPAGE DIAPHRAGM

3. OUTLET STRUCTURE
4. ANTI-FLOTATION BALLAST
5. ANY SITE-CONSTRUCTED REINFORCED CONCRETE STRUCTURES

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SAND FILTERS OR BIORETENTION DEVICES:
A. SUBRADE OR CONSTRUCTED FOUNDATION
B. OUTLET OR RISER IN COMBINATION WITH CONNECTING UNDERDRAINS
C. FILTER MEDIA
D. DAM ITEMS ON PREVIOUS LIST IF APPLICABLE

GEOTECHNICAL TESTING AND CERTIFICATION
ALL REPORTS ARE TO BE SUBMITTED WITHIN 30-DAYS OF DAM COMPLETION
REQUIRED GEOTECHNICAL RECORDS INCLUDE:

1. DAM EMBANKMENT MATERIAL COMPOSITION AND DENSITY TESTING
2. MAP THAT LABELS ALL POINTS WHERE THE DAM AND DAM FOUNDATION AREAS WERE TESTED
3. DIGITAL PHOTOS SHOWING THE DAM FOUNDATION AREAS, THE RISER, THE PRINCIPAL SPILLWAY PIPE, THE CONCRETE CRADLE, THE   

SEEPAGE DIAPHRAGM, RELIEF DRAINS, ETC., BEING INSTALLED.



N.T.S.
RISER JOINT CONNECTION DETAIL

NOTES:

1. CONCRETE ANTI-FLOTATION BLOCK TO BE PROVIDED WITH MINIMUM TEMPERATURE AND
SHRINKAGE STEEL REINFORCEMENT.

2. TRASH RACKS NOT SHOWN FOR CLARITY.

3. THE NUMBER OF GUIDES FOR THE VALVE STEM SHALL BE DETERMINED IN THE FIELD BY THE
CONTRACTOR. THE VALVE STEM MUST BE OPERABLE FROM THE TOP OF THE RISER VIA THE
HANDWHEEL WITH AN INSIGNIFICANT AMOUNT OF PLAY IN THE VALVE STEM.

4. CONTRACTOR SHALL PROVIDE A JOINT IN THE OUTLET BARREL NO MORE THAN 5-FT FROM THE
RISER.

5. FIRST JOINT SHALL BE IN LINE WITH THE EDGE OF THE ANTI-FLOAT BLOCK.
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PLAN INFORMATION

SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

FINAL DRAWING

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
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SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

FINAL DRAWING

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
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STORMWATER CONTROL MEASURE 'M' LANDSCAPE SPECIFICATIONS

SEEDBED PREPARATION PLANTING INSTRUCTIONS

PLANTING SCHEDULE
1. ONCE THE GRADING IS COMPLETE, THE CONTRACTOR SHALL REQUEST AN ON-SITE INSPECTION AND

AN AS-BUILT SURVEY PRIOR TO INSTALLATION OF THE STORMWATER MANAGEMENT FACILITY PLANTS.
IF THE CONTRACTOR PLANTS THE PROPOSED VEGETATION PRIOR TO AN AS-BUILT SURVEY (AND
SUBSEQUENT APPROVAL), ANY CHANGES TO THE GRADING / RE-PLANTING OF PLANTS WILL BE AT THE
CONTRACTOR'S EXPENSE.

2. ONCE THE ENGINEER HAS APPROVED THE AS-BUILT GRADING, THE CONTRACTOR SHALL PLANT THE
PROPOSED STORMWATER MANAGEMENT FACILITY PLANTS SHOWN ON THE LANDSCAPE PLAN FOR
THE FACILITY. AFTER COMPLETION OF THE PLANTING, THE LANDSCAPE CONTRACTOR SHALL PROVIDE
A LETTER TO THE ENGINEER CERTIFYING THAT THE PLANTS HAVE BEEN INSTALLED PER THE APPROVED
STORMWATER MANAGEMENT FACILITY PLANTING PLAN. 90% GERMINATION REQUIRED OF
NON-CLUMPING TURF GRASS PRIOR TO FINAL CERTIFICATION.

3. OPTIMAL PLANTING PERIODS RANGE APPROXIMATELY FROM APRIL 15TH THRU JUNE 30TH AND
SEPTEMBER 1ST THRU OCTOBER 31ST. FOR FINAL DETERMINATION OF THE SITE'S PLANTING PERIOD,
THE CONTRACTOR SHALL COORDINATE WITH A LANDSCAPE PROFESSIONAL REGARDING SCHEDULING
FOR PLANT INSTALLATION.

4. IT IS RECOMMENDED THAT THE CONTRACTOR TAKE MEASURES TO PREVENT WILDLIFE FROM
DAMAGING OR CONSUMING WETLAND PLANTINGS.

1. CHISEL COMPACTED AREAS AND SPREAD TOPSOIL 3-4 INCHES DEEP OVER ADVERSE SOIL CONDITIONS. TOPSOIL SHOULD BE
INCORPORATED INTO THE FINAL GRADING OF THE BASIN SIDE SLOPES AND AQUATIC SHELF. CONTRACTOR SHOULD SCARIFY THE
TOP 3-4 INCHES OF THE COMPACTED FILL TO PROMOTE BONDING WITH TOPSOIL.

2. RIP THE ENTIRE AREA TO 6 INCHES DEPTH.

3. REMOVE ALL LOOSE ROCK, ROOTS, AND OTHER OBSTRUCTIONS LEAVING SURFACE  REASONABLY SMOOTH AND UNIFORM.

4. PER ONE TIME ONLY, APPLY AGRICULTURAL LIME, FERTILIZER, AND SUPERPHOSPHATE UNIFORMLY AND MIX  WITH SOIL.

5. CONTINUE TILLAGE UNTIL A WELL-PULVERIZED, FIRM REASONABLY UNIFORM SEEDBED IS  PREPARED 4 TO 6 INCHES DEEP.

6. SEED ON A FRESHLY PREPARED SEEDBED AND COVER.

7. MULCH IMMEDIATELY AFTER SEEDING AND ANCHOR MULCH.

8. INSPECT  ALL SEEDED AREAS AND MAKE NECESSARY REPAIRS OR RESEEDINGS WITHIN  THE PLANTING SEASON, IF POSSIBLE.
AFTER PERMANENT COVER IS ESTABLISHED.

9. CONSULT CONSERVATION INSPECTOR ON MAINTENANCE TREATMENT.

PLANTING TECHNIQUES
A. ENSURE THAT ROOTS, ONCE REMOVED FROM POT, ARE STRAIGHTENED AND FACE DOWNWARD.
B. CREATE PLANTING AREA FOR EACH PLANT AND EXCAVATE PIT.
C. PLACE PLANTS IN PIT, ENSURING ROOTS ARE FACING COMPLETELY DOWNWARD.
D. HEEL IN SOIL AROUND PLANT AND PROCEED TO NEXT PLANTING LOCATION.
E. NEWLY PLANTED PLANTS NEED TO BE FASTENED TO THE SUBSTRATE FOR THE ESTABLISHMENT OF

NEW ROOTS.
F. ROOTS SHALL BE SPREAD IN THEIR NORMAL POSITION. ALL BROKEN OR FRAYED ROOTS SHALL BE CUT

OFF CLEANLY.
G. THE DIAMETER OF THE PITS FOR ALL VEGETATIVE STOCK SHALL BE AT LEAST THREE TIMES THE

DIAMETER OF THE ROOT MASS. PLANT PIT WALL SHALL BE SCARIFIED PRIOR TO PLANT INSTALLATION.
H. SET THE PLANTS UPRIGHT, IN THE CENTER OF THE PIT. THE BOTTOM OF THE ROOT MASS SHOULD BE

RESTING ON UNDISTURBED SOIL.
I. PLACE THE BACKFILL AROUND THE BASE AND SIDES OF THE ROOT MASS, AND WORK EACH LAYER TO

SETTLE BACKFILL AND TO ELIMINATE VOIDS AND AIR POCKETS. WHEN PIT IS APPROXIMATELY 2/3 FULL,
WATER THOROUGHLY BEFORE PLACING REMAINDER OF THE BACKFILL. WATER AGAIN AFTER PLACING
FINAL LAYER OF BACKFILL.

J. BROKEN OR DAMAGED PARTS WILL BE CUT BACK TO UNDAMAGED TISSUE, LEAVING AS MUCH GREEN
BASAL TISSUE AS POSSIBLE ABOVE THE ROOTS. IF MORE THAN FIFTY PERCENT (50%) OF THE PLANT IS
DAMAGED THEN CONTRACTOR SHALL REPLACE THE PLANT.

CONTAINER STOCK / BARE ROOT
A. STOCK SHALL HAVE BEEN GROWN IN A CONTAINER LONG ENOUGH FOR THE ROOT SYSTEM TO HAVE

DEVELOPED SUFFICIENTLY TO HOLD ITS SOIL TOGETHER ONCE REMOVED FROM THE CONTAINER.
B. CONTAINER PLANTS WILL NEED TO BE WATERED REGULARLY AND PLACED IN SHADY CONDITIONS

UNTIL PLANTING OCCURS.
C. BARE ROOT PLANTS ARE FOR IMMEDIATE PLANTING, OTHERWISE SEE D) BELOW.
D. IF BARE ROOTS SPECIMENS ARE NOT TO BE PLANTED WITHIN FOUR (4) DAYS, TEMPORARY HOLDING

OF BARE ROOT SPECIMENS ARE TO BE COVERED ENTIRELY BY A SUITABLE MEDIUM (ETC. SOIL,
SAWDUST, MULCH OR THE LIKE) AND WATERED REGULARLY SO AS TO NOT DRY OUT.

PLANT LOCATIONS
A. NEW PLANTINGS SHALL BE LOCATED WHERE SHOWN ON PLAN EXCEPT WHERE CHANGES HAVE BEEN

MADE IN PROPOSED CONSTRUCTION.
B. NECESSARY ADJUSTMENTS SHALL BE MADE ONLY AFTER APPROVAL BY THE OWNER OR THE OWNER'S

REPRESENTATIVE.

WATER
WATER SHALL BE POTABLE AND SHALL NOT CONTAIN ELEMENTS TOXIC TO PLANT LIFE.

TEMPORARY SEEDING SCHEDULE
SEEDING DATE SEEDING MIXTURE APPLICATION RATE
JAN 1 - MAY 1 RYE (GRAIN) 120 LBS/AC 

KOBE LESPEDEZA  50 LBS/AC
MAY 1 - AUG 15 GERMAN MILLET  40 LBS/AC
AUG 15 - DEC 30 RYE (GRAIN) 120 LBS/AC

SOIL AMENDMENTS
FOLLOW RECOMMENDATIONS OF SOIL TESTS OR APPLY 2,000 LB/AC GROUND AGRICULTURE LIMESTONE AND 750 LB/AC 10-10-10
FERTILIZER (FROM AUG 15 - DEC 30, INCREASE 10-10-10 FERTILIZER TO 1000 LB/AC).

MULCH
APPLY 4000 LB/AC STRAW. ANCHOR STRAW BY TACKING WITH ASPHALT, NETTING, OR A MULCH ANCHORING TOOL. A DISK WITH
BLADES SET NEARLY STRAIGHT CAN BE USED AS A MULCH ANCHORING TOOL.

MAINTENANCE
JAN 1 - AUG 15: REFERTILIZE IF GROWTH IS NOT FULLY ADEQUATE. RESEED, REFERTILIZE, AND MULCH IMMEDIATELY FOLLOWING

EROSION OR OTHER DAMAGE.

AUG 15 - DEC 30: REPAIR AND REFERTILIZE DAMAGED AREAS IMMEDIATELY. TOP DRESS WITH 50 LB/AC OF NITROGEN IN MARCH. IF
IT IS NECESSARY TO EXTEND TEMPORARY COVER BEYOND JUNE 15, OVERSEED WITH 50 LB/AC KOBE LESPEDEZA IN
LATE FEBRUARY OR EARLY MARCH.

NOTE:  USE THE TEMPORARY SEEDING SCHEDULE ONLY WHEN DATE IS NOT CORRECT TO USE THE PERMANENT SEEDING SCHEDULE.

PERMANENT SEEDING SCHEDULE (DAM EMBANKMENTS)
SEEDING DATE SEEDING MIXTURE OPTIONS (CHOOSE ONE) APPLICATION RATE
MARCH 1 - JUNE 31 HYBRID BERMUDA GRASS 1 LBS/1,000 SF (OR MANUFACTURER SPECIFICATIONS)
SEPT 1 - OCT 31 1 LBS/1,000 SF (OR MANUFACTURER SPECIFICATIONS)

SOIL AMENDMENTS
FOLLOW RECOMMENDATIONS OF SOIL TESTS OR APPLY 4,000 LB/AC GROUND AGRICULTURE LIMESTONE AND 1000 LB/AC 10-10-10
FERTILIZER.

MULCH
APPLY 4000 LB/AC STRAW. ANCHOR STRAW BY TACKING WITH ASPHALT, NETTING, OR A MULCH ANCHORING TOOL. A DISK WITH BLADES SET
NEARLY STRAIGHT CAN BE USED AS A MULCH ANCHORING TOOL.

MAINTENANCE
INSPECT AND REPAIR MULCH FREQUENTLY. REFERTILIZE IN LATE WINTER OF THE FOLLOWING YEAR; USE SOIL TESTS OR APPLY 150 LB/AC
10-10-10 FERTILIZER. MOW REGULARLY TO A HEIGHT OF 2-4 INCHES.

NOTE: PERMANENT SEEDING SCHEDULE IS FOR SLOPES OF THE BASIN AND TOP OF BERM. SEE REQUIRED TOWN OF KINIGHTDALE SCM BASIN
REMOVAL SEQUENCE NOTE 13 ON SHEET C9.00 FOR PERMANENT SEEDING CONSTRUCTION SEQUENCE.
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FINAL DRAWING

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS

STORMWATER CONTROL MEASURE 'M' LANDSCAPE PLAN VIEW
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C9.03
STORMWATER CONTROL

MEASURE "M" LANDSCAPE PLAN

TOWN OF KNIGHTDALE SCM PLANTING NOTES
1. THE DAM STRUCTURE, INCLUDING FRONT AND BACK EMBANKMENT SLOPES, OF THE POND SHALL BE

VEGETATED WITH NON-CLUMPING TURF GRASS OR SOD. (CENTIPEDE/HYBRID-BERMUDA) 90%
GERMINATION OF NON-CLUMPING TURF WILL BE REQUIRED PRIOR TO FINAL CERTIFICATION FORM
THE TOWN.

2. THE VEGETATED SHELF SHALL BE PLANTED WITH A MINIMUM OF THREE DIVERSE SPECIES OF
HERBACEOUS, NATIVE VEGETATION AT A MINIMUM DENSITY OF 50 PLANTS PER 200 FEET OF SHELF
AREA.

3. CONTRACTOR TO WORK WITH SOILS SCIENTIST TO ENSURE SOILS ARE ADEQUATE TO SUPPORT
PROPER ESTABLISHMENT AND GROWTH OF THE AQUATIC PLANTINGS. CONTRACTOR TO AMEND
SOILS AND INSTALL SOILS IN PLANT, SHRUB, AND TREE AREAS PER DETAILS, SOIL SPECIFICATIONS.
NCDENR SPECIFICATION, AND SOIL SCIENTIST RECOMMENDATIONS.

4. ALL AQUATIC PLANTINGS ARE TO BE INSTALLED DURING THE APPROPRIATE TIME OF YEAR TO
ENSURE SURVIVABILITY. (LAST SPRING FROST AND THE FIRST FALL FROST)

5. ALL DISTURBED AREAS AROUND THE OUTSIDE OF THE DEVICE SHALL BE SEEDED WITH A LAWN AREA
SEED MIX (PER SEEDING SPECIFICATIONS) NATIVE GRASSES, LEGUMES, CLOVERS, AND
WILDFLOWERS.

6. IF THE DEVICE WAS USED DURING CONSTRUCTION AS A SEDIMENT BASIN OR TRAP, THE BASIN MUST
BE CLEANED OUT, GRADED, APPROPRIATE AREAS COVERED WITH 4" OF TOPSOIL AS SPECIFIED IN
NOTE #2 ABOVE, AND VEGETATED WITHIN 14 DAYS OF THE COMPLETION OF CONSTRUCTION.

7. CONTRACTOR SHALL WATER ALL VEGETATION AND GRASS ON A WEEKLY BASIS AS NEEDED TO
ENSURE GRASS AND PLANT SURVIVAL UNTIL AFTER THE SCM IS CERTIFIED AND ACCEPTED BY THE
TOWN.

EMBANKMENTS 

HYBRID BERMUDA

GROUND COVERS CODE QTY COMMON NAME BOTANICAL NAME CONT SPACING REMARKS

AISM 121 Swamp Milkweed Asclepias incarnata 4" pot 24" o.c. SHALLOW WATER

CTQS 128 Quill Sedge Carex tenera 4" pot 24" o.c. SHALLOW LAND

CA 129 Swamp Lily Crinum americanum 10 gal 24" o.c. SHALLOW LAND

LCCF 94 Cardinal Flower Lobelia cardinalis 4" pot 24" o.c. SHALLOW WATER

RWWS 135 White-topped Sedge Rhynchospora colorata 4" pot 24" o.c. SHALLOW LAND

STSB 97 Softstem Bulrush Schoenoplectus tabernaemontani 4" pot 24" o.c. SHALLOW WATER

(33) CTQS

(5) LCCF
(13) LCCF

(13) CTQS

(45) RWWS

(43) STSB

(48) CA

(64) AISM
(33) CTQS

(46) STSB

(26) CA

(25) CA

(8) STSB

(43) LCCF

(49) CTQS

(27) AISM

(90) RWWS

(33) LCCF

(30) AISM (30) CA

TOWN OF KNIGHTDALE SCM INSPECTION NOTES
WHEN SCHEDULING INSPECTIONS, PLEASE CALL THE PUBLIC WORKS ADMINISTRATIVE ASSISTANT AT (919) 217-2250.

PLEASE NOTE: THE FOLLOWING PERSONNEL MUST BE PRESENT AT ALL INSPETIONS:
1. SITE SUPERVISOR
2. GEOTECH
3. AS-BUILT CERTIFYING ENGINEER OR SOMEONE UNDER THEIR SUPERVISION

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SCM WITH DAM:
1. KEY TRENCH EXCAVATION
2. PRINCIPAL SPILLWAY PIPE AND ASSOCIATED COMPONENTS: 

A. CONCRETE CRADLE
B. ANTI-SEEP COLLAR
C. SEEPAGE DIAPHRAGM

3. OUTLET STRUCTURE
4. ANTI-FLOTATION BALLAST
5. ANY SITE-CONSTRUCTED REINFORCED CONCRETE STRUCTURES

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SAND FILTERS OR BIORETENTION DEVICES:
A. SUBRADE OR CONSTRUCTED FOUNDATION
B. OUTLET OR RISER IN COMBINATION WITH CONNECTING UNDERDRAINS
C. FILTER MEDIA
D. DAM ITEMS ON PREVIOUS LIST IF APPLICABLE

GEOTECHNICAL TESTING AND CERTIFICATION
ALL REPORTS ARE TO BE SUBMITTED WITHIN 30-DAYS OF DAM COMPLETION
REQUIRED GEOTECHNICAL RECORDS INCLUDE:

1. DAM EMBANKMENT MATERIAL COMPOSITION AND DENSITY TESTING
2. MAP THAT LABELS ALL POINTS WHERE THE DAM AND DAM FOUNDATION AREAS WERE TESTED
3. DIGITAL PHOTOS SHOWING THE DAM FOUNDATION AREAS, THE RISER, THE PRINCIPAL SPILLWAY PIPE, THE CONCRETE CRADLE, THE   

SEEPAGE DIAPHRAGM, RELIEF DRAINS, ETC., BEING INSTALLED.
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PLAN INFORMATION

SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

STORMWATER CONTROL MEASURE 'N' PLAN VIEW
1" = 30'

C9.04
STORMWATER CONTROL

MEASURE "N"  PLAN VIEW

GRAPHIC SCALE
0 15 30 60

1 inch = 30 ft.

GENERAL NOTES
1. PRIOR TO CONSTRUCTION, ANY DISCREPANCIES IN THE PLANS AND NOTES SHALL BE BROUGHT TO THE DESIGN ENGINEER'S ATTENTION

IMMEDIATELY.

2. THE PROJECT WILL MEET ALL OF THE REQUIREMENTS RELATIVE TO BEST MANAGEMENT PRACTICES AND ENGINEERED STORMWATER
CONTROL STRUCTURES AS OUTLINED IN THE TOWN OF KNIGHTDALE LAND DEVELOPMENT ORDINANCE. (CHAPTER 6, PART 4, UDO)

3. THE FINAL CERTIFICATION FOR THIS FACILITY WILL INCLUDE A CERTIFICATION BY THE ON-SITE GEOTECHNICAL ENGINEER THAT THE 
PROJECT WAS CONSTRUCTED PER THE APPROVED PLANS. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO COORDINATE WITH THE
ON-SITE GEOTECHNICAL ENGINEER FOR OBSERVATION AND TESTING SUCH THAT THE ON-SITE GEOTECHNICAL ENGINEER CAN CERTIFY THE
CONSTRUCTION OF THE DAM EMBANKMENT AND SPILLWAY.  THIS CERTIFICATION MUST ADDRESS THE TESTING FOR MATERIALS AND 
COMPACTION OF THE DAM EMBANKMENT AND SPILLWAY.

4. ALL CONSTRUCTION ACTIVITY RELATED TO THE PROPOSED STORMWATER CONTROL MEASURE SHALL BE PER THE DETAILS AND 
SPECIFICATIONS SHOWN IN THESE DRAWINGS. SOILS, COMPACTION, AND OTHER MISCELLANEOUS DETAILS AND SPECIFICATIONS MAY BE 
MODIFIED PER THE RECOMMENDATIONS OF THE ON-SITE GEOTECHNICAL ENGINEER. HOWEVER, PRIOR TO IMPLEMENTATION, THE DESIGN
ENGINEER SHALL BE NOTIFIED OF ANY DEVIATION FROM THESE DESIGN DRAWINGS, INCLUDING SHOP DRAWINGS FOR ANY PROPOSED
MODIFICATION.

5. DURING THE INITIAL STAGES OF CONSTRUCTION, THE STORMWATER CONTROL MEASURE MAY BE USED AS A SEDIMENT BASIN FOR
EROSION CONTROL PURPOSES. IF SO, THE CONTRACTOR SHALL FOLLOW THE GENERAL CONSTRUCTION SEQUENCE BELOW:
A. THE CONTRACTOR SHALL CONSTRUCT THE ENTIRE FACILITY (PERMANENT OUTLET STRUCTURE, DAM, ETC.) WITH THE EXCEPTION OF

THE INTERIOR FINE GRADING FOR THE FACILITY. THE INTERIOR FINE GRADING WILL BE CONSTRUCTED ONCE THE EROSION CONTROL 
PHASE IS COMPLETE.

B. THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) SHALL BE CONNECTED TO THE PERMANENT 6"Ø DIP DRAIN PIPE.
C. ONCE THE UPSTREAM DRAINAGE AREA IS STABILIZED AND THE EROSION CONTROL INSPECTOR APPROVES THE REMOVAL OF THE

SEDIMENT BASIN (SEE REQUIRED TOWN OF KNIGHTDALE SCM BASIN REMOVAL SEQUENCE BELOW NOTE 13.1-13.5), THE
CONTRACTOR SHALL REMOVE THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) AND CLEAN OUT THE BASIN. ALL SEDIMENT,
TRASH, ETC. SHALL BE DISPOSED OF PROPERLY (I.E. - PLACED IN A LANDFILL) AND NOT STOCKPILED IN AN AREA WHERE WATER
QUALITY COULD BE ADVERSELY AFFECTED.

D. ONCE THE BASIN IS CLEANED OUT, AND ALL EROSION CONTROL DEVICES REMOVED, THE CONTRACTOR SHALL CONSTRUCT THE
INTERIOR GRADING SHOWN ON THIS SHEET.

E. ONCE THE GRADING IS COMPLETE, THE CONTRACTOR SHALL REQUEST AN ON-SITE INSPECTION AND AN AS-BUILT SURVEY PRIOR TO 
INSTALLATION OF THE STORMWATER CONTROL MEASURE PLANTS. IF THE CONTRACTOR PLANTS THE PROPOSED VEGETATION PRIOR
TO AN AS-BUILT SURVEY (AND SUBSEQUENT APPROVAL), ANY CHANGES TO THE GRADING / RE-PLANTING OF PLANTS WILL BE AT THE
CONTRACTOR'S EXPENSE.

F. ONCE THE ENGINEER HAS APPROVED THE AS-BUILT GRADING, THE CONTRACTOR SHALL PLANT THE PROPOSED STORMWATER
CONTROL MEASURE PLANTS SHOWN ON THE LANDSCAPE PLAN FOR THE FACILITY. AFTER COMPLETION OF THE PLANTING, THE
LANDSCAPE CONTRACTOR SHALL PROVIDE A LETTER TO THE ENGINEER CERTIFYING THAT THE PLANTS HAVE BEEN INSTALLED PER THE
APPROVED STORMWATER CONTROL MEASURE PLANTING PLAN.

6. ALL OSHA REQUIREMENTS FOR EXCAVATIONS (SHORING, DEPTH, ETC.) ARE THE RESPONSIBILITY OF THE CONTRACTOR. IF REQUIRED, THE 
CONTRACTOR SHALL PROVIDE AN EXCAVATION PLAN TO BE SEALED BY A NC P.E. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO 
DETERMINE IF AN EXCAVATION PLAN IS REQUIRED. THE JOHN R. MCADAMS COMPANY ASSUMES NO RESPONSIBILITY FOR ANY 
EXCAVATION DESIGN RELATED TO SAFETY OR OSHA REQUIREMENTS.

7. ON-SITE GEOTECHNICAL ENGINEER TO DETERMINE IF IN-SITU SOILS ENCOUNTERED WOULD MAINTAIN A STORMWATER CONTROL 
MEASURE PERMANENT POOL AT DESIGN ELEVATION.  IF HIGHLY PERMEABLE SOILS ARE ENCOUNTERED THAT WOULD NOT MAINTAIN 
THE PERMANENT POOL ELEVATION AS DESIGNED, A CLAY LINER MAY BE REQUIRED TO MAINTAIN A PERMANENT POOL OF WATER IN THE 
STORMWATER CONTROL MEASURE. FINAL DETERMINATION IF A CLAY LINER IS NEEDED SHALL BE THE RESPONSIBILITY OF THE ON-SITE 
GEOTECHNICAL ENGINEER. UPON DETERMINATION OF HIGHLY PERMEABLE SOIL CONDITIONS, ON-SITE GEOTECHNICAL ENGINEER WILL
INFORM THE DESIGN ENGINEER AND RECOMMEND LINER SPECIFICATIONS.

8. IT IS ANTICIPATED THAT DEWATERING WILL BE NECESSARY IN THE EXCAVATION AREAS (E.G. - EMBANKMENT SUB GRADE, INTERIOR
PORTIONS OF THE STORMWATER CONTROL MEASURE, KEY TRENCH, ETC.). THEREFORE, THE CONTRACTOR SHALL FURNISH, INSTALL,
OPERATE, AND MAINTAIN ANY PUMPING EQUIPMENT, ETC. NEEDED FOR REMOVAL OF WATER FROM VARIOUS PARTS OF THE
STORMWATER CONTROL MEASURE SITE. DURING PLACEMENT OF FILL WITHIN THESE AREAS, THE CONTRACTOR SHALL KEEP THE WATER
LEVEL BELOW THE BOTTOM OF THE EXCAVATION / CONSTRUCTION AREAS. THE MANNER IN WHICH THE WATER IS REMOVED SHALL BE
SUCH THAT THE EXCAVATION BOTTOM AND SIDE SLOPES ARE STABLE, WITH NO SEDIMENT DISCHARGED FROM THE SITE (I.E. PUMPED
WATER MAY NEED TO BE DIRECTED TO AN APPROVED EROSION CONTROL DEVICE SUCH AS A DIRT BAG (ACF ENVIRONMENTAL), OR
ENGINEER APPROVED EQUIVALENT, PRIOR TO DISCHARGE).

9. THE GRADES SHOWN ON THIS PLAN ARE FINISHED GRADES. IF THE EXISTING SOIL LAYER AFTER CONSTRUCTION / COMPACTION IS NOT
DETERMINED SUITABLE BY A LANDSCAPE PROFESSIONAL FOR THE WET POND PLANTINGS, THEN THE CONTRACTOR SHALL AMEND THE
PLANTING AREA OF THE  WET POND AS DIRECTED BY A LANDSCAPE PROFESSIONAL.

10. PRIOR TO TOPSOIL INSTALLATION, THE CONTRACTOR SHALL SCARIFY THE TOP 2"-3" OF THE BERM SECTION TO PROMOTE BONDING OF
THE TOPSOIL WITH THE COMPACTED FILL. THE TOPSOIL DEPTH SHALL RANGE FROM 3"-4" ON THE DAM EMBANKMENT AND AQUATIC
SHELF. PLEASE NOTE THE TOPSOIL SHALL BE AMENDED, AS DIRECTED BY A LANDSCAPE PROFESSIONAL, PRIOR TO INSTALLATION ON THE
EMBANKMENT AND AQUATIC SHELF.

11. THE CONTRACTOR SHALL REFER TO THE LANDSCAPE PLAN FOR THE PERMANENT PLANTING PLAN/SCHEDULE FOR THIS FACILITY.
CONTRACTOR SHALL COORDINATE WITH A LANDSCAPE PROFESSIONAL REGARDING SCHEDULING FOR PLANT INSTALLATION. PLEASE NOTE
THAT NO TREES/SHRUBS OF ANY TYPE MAY BE PLANTED ON THE PROPOSED DAM EMBANKMENT (FILL AREAS).

OUTLET STRUCTURE MATERIAL SPECIFICATIONS
1. THE 24"Ø RCP OUTLET BARREL SHALL BE CLASS III RCP, MODIFIED BELL AND SPIGOT, MEETING THE REQUIREMENTS OF ASTM C76-LATEST. 

THE PIPES SHALL HAVE CONFINED O-RING RUBBER GASKET JOINTS MEETING ASTM C-443-LATEST. THE PIPE JOINTS SHALL BE TYPE R-4.

2. THE STRUCTURAL DESIGN FOR THE 4' X 4' (INTERNAL DIMENSIONS) RISER BOX WITH EXTENDED BASE SHALL BE BY OTHERS. PRIOR TO
ORDERING THE STRUCTURES, THE CONTRACTOR SHALL PROVIDE, TO THE DESIGN ENGINEER FOR REVIEW, SHOP DRAWINGS AND
SUPPORTING STRUCTURAL CALCULATIONS SEALED BY A P.E. REGISTERED IN NORTH CAROLINA DEMONSTRATING THE PERTINENT VERTICAL
LOADS ARE SUPPORTED BY THE CONCRETE RISER STRUCTURE.

3. THE RISER BOX OUTLET STRUCTURE SHALL BE PROVIDED WITH STEPS 16" ON CENTER. STEPS SHALL BE PROVIDED ON THE INNER WALL OF
THE RISER BOX. STEPS SHALL BE IN ACCORDANCE WITH NCDOT STD. 840.66. PLEASE REFER TO SHEET C9.05 FOR LOCATION OF THE RISER
STEPS.  NOTE THE STEPS SHALL LINE UP WITH THE ACCESS HATCH OF THE TRASH RACK.

4. THE CONCRETE ANTI-FLOTATION BLOCK SHALL BE CAST-IN-PLACE.  STEEL REINFORCEMENT AND CONNECTION TO THE RISER SHALL BE
PROVIDED IN ACCORDANCE WITH THE DETAIL ON SHEET C9.06.  THE CONTRACTOR SHALL ENSURE THE WEIGHT OF THE ENTIRE RISER
STRUCTURE IS GREATER THAN OR EQUAL TO 9,858 LBS.  IN LIEU OF CAST-IN-PLACE, THE CONTRACTOR MAY OPT FOR A PRECAST
ANTI-FLOTATION BLOCK.  SHOP DRAWINGS FOR THE PRECAST BLOCK SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW.  THE PRECAST
ANTI-FLOTATION BLOCK SHALL HAVE A SHIPPING WEIGHT OF 13,632 LBS.

5. THE RISER BOX JOINTS SHALL BE SEALED USING BUTYL RUBBER SEALANT CONFORMING TO ASTM-C990-LATEST. IF NECESSARY, THE
CONTRACTOR SHALL INCORPORATE A WATERSTOP INTO THE RISER BOX JOINT TO ENSURE A WATERTIGHT CONNECTION. THE
CONTRACTOR SHALL PARGE JOINTS ON BOTH THE INSIDE AND OUTSIDE WITH NON-SHRINK GROUT AND INSTALL GALVANIZED STEEL
STRAPS PER DETAIL ON SHEET C9.05.

6. PRIOR TO ORDERING, THE CONTRACTOR SHALL SUBMIT TRASH RACK SHOP DRAWINGS TO THE ENGINEER FOR REVIEW. CONTRACTOR
SHALL ENSURE THAT AN ACCESS HATCH IS PROVIDED WITHIN THE TRASH RACK (SEE DETAIL FOR LOCATION) THAT WILL ALLOW FOR
FUTURE MAINTENANCE ACCESS. CONTRACTOR SHALL ALSO PROVIDE A CHAIN AND LOCK FOR SECURING THE ACCESS HATCH. NOTE THE
ACCESS HATCH SHALL LINE UP WITH THE ACCESS STEPS AFTER INSTALLATION.

7. ALL POURED CONCRETE SHALL MEET THE FOLLOWING SPECIFICATIONS UNLESS OTHERWISE NOTED:

-MINIMUM 3000 PSI (28 DAY)
-SLUMP = 3" - 5"
-ENTRAINED AIR = 5% - 7%

PLEASE NOTE NO CONCRETE SHALL BE POURED WHEN THE AMBIENT AIR TEMPERATURES ARE EXPECTED TO BE ABOVE 85°F OR BELOW
40°F. CAST-IN-PLACE CONCRETE SHALL BE "WET CURED" AFTER FINISHING FOR A MINIMUM OF 48 HOURS.

ON-SITE GEOTECHNICAL ENGINEER TO ENSURE AND CERTIFY ALL POURED CONCRETE MEETS THE ABOVE SPECIFICATIONS.

8. GEOTEXTILE FABRIC FOR THE 24"Ø CLASS III RCP OUTLET BARREL JOINTS SHALL BE MIRAFI 180N OR ENGINEER APPROVED EQUAL
(NON-WOVEN FABRIC).

9. STORMWATER CONTROL MEASURE EMERGENCY DRAW DOWN IS VIA AN 6"Ø PLUG VALVE. THE VALVE SHALL BE A M&H STYLE 1820
ECCENTRIC VALVE OR APPROVED EQUAL. THIS VALVE IS IN ACCORDANCE WITH AWWA C-517, AND SHALL BE OPERABLE FROM TOP OF
OUTLET STRUCTURE VIA A HAND WHEEL (SEE DETAIL SHEET C9.05). THE CONTRACTOR SHALL PROVIDE A REMOVABLE VALVE WRENCH
WITH A HAND WHEEL ON TOP FOR OPERATION OF THE 6"Ø PLUG VALVE.

BERM AND SOIL COMPACTION SPECIFICATIONS
1. PRIOR TO CONSTRUCTION, THE ON-SITE GEOTECHNICAL ENGINEER SHALL IDENTIFY BORROW / FILL AREAS AND VERIFY THEIR

SUITABILITY FOR USE WITHIN THE DAM EMBANKMENT. ALSO, THE ON-SITE GEOTECHNICAL ENGINEER SHALL PERFORM STANDARD
PROCTORS ON THE PROPOSED BORROW MATERIAL TO ENSURE THAT OPTIMUM MOISTURE CONTENT AND COMPACTION CAN BE
ACHIEVED / CONTROLLED DURING CONSTRUCTION.

2. ALL FILL MATERIALS TO BE USED FOR THE DAM EMBANKMENT SHALL BE TAKEN FROM BORROW AREAS APPROVED BY THE ON-SITE
GEOTECHNICAL ENGINEER. THE FILL MATERIAL SHALL BE FREE FROM ROOTS, STUMPS, WOOD, STONES GREATER THAN 6", AND
FROZEN OR OTHER OBJECTIONABLE MATERIAL. THE FOLLOWING SOIL TYPES ARE SUITABLE FOR USE AS FILL WITHIN THE DAM
EMBANKMENT AND KEY TRENCH: ML AND CL. ALL FILL MATERIALS SHALL BE APPROVED BY THE ONSITE GEOTECHNICAL ENGINEER FOR
THE INTENDED USE.

3. FILL PLACEMENT FOR THE EMBANKMENT SHALL NOT EXCEED A MAXIMUM 8" LIFT (UNCOMPACTED). EACH LIFT SHALL BE
CONTINUOUS FOR THE ENTIRE LENGTH OF EMBANKMENT. BEFORE PLACEMENT OF FILL FOR THE BERM SECTION, ALL UNSUITABLE
MATERIAL SHALL BE REMOVED AND THE SURFACE PROPERLY PREPARED FOR FILL PLACEMENT. FILL MATERIAL ADJACENT TO ALL
SPILLWAY AND DRAINAGE STRUCTURES SHALL BE PLACED IN 4-INCH (UNCOMPACTED) LIFTS AND HAND-COMPACTED TO THE SAME
COMPACTION AND MOISTURE REQUIREMENTS AS THE ENTIRE EMBANKMENT.

4. ALL FILL SOILS USED IN THE EMBANKMENT CONSTRUCTION SHALL BE COMPACTED TO AT LEAST 95% OF THE STANDARD PROCTOR
MAXIMUM DRY DENSITY (ASTM D-698). THE FILL SOILS SHALL BE COMPACTED AT A MOISTURE CONTENT WITHIN -1 TO +3 PERCENT OF
ITS OPTIMUM MOISTURE CONTENT. COMPACTION TESTS SHALL BE PERFORMED BY THE ON-SITE GEOTECHNICAL ENGINEER DURING
CONSTRUCTION TO VERIFY THAT THE PROPER COMPACTION LEVEL HAS BEEN REACHED. THE FILL SHOULD BE COMPACTED USING A
SHEEPSFOOT TYPE COMPACTOR. IN ORDER TO PREVENT DAMAGE TO THE PIPE, NO COMPACTION EQUIPMENT SHALL CROSS ANY PIPE
UNTIL MINIMUM COVER IS ESTABLISHED ALONG THE PIPE.

5. THE DESIGN ENGINEER SHALL BE PROVIDED WITH REPORTS AND CERTIFICATION, BY THE ON-SITE GEOTECHNICAL ENGINEER, THAT THE
GEOTECHNICAL ASPECTS OF THE FACILITY HAVE BEEN CONSTRUCTED PER PLAN. THIS CERTIFICATION MUST ADDRESS THE TESTING
FOR MATERIALS AND COMPACTION OF THE DAM EMBANKMENT AND SPILLWAY. THESE REPORTS AND CERTIFICATION WILL BE
NEEDED DURING THE AS-BUILT CERTIFICATION PROCESS FOR THIS STORMWATER CONTROL MEASURE. THEREFORE, IT SHALL BE THE
CONTRACTOR'S RESPONSIBILITY TO COORDINATE TESTING AND OBSERVATION WITH THE ON-SITE GEOTECHNICAL ENGINEER.

6. TESTING OF THE NEW FILL MATERIALS SHALL BE PERFORMED TO VERIFY THAT THE RECOMMENDED LEVEL OF COMPACTION IS
ACHIEVED DURING CONSTRUCTION. THEREFORE, ONE DENSITY TEST SHALL BE PERFORMED FOR EVERY 2,500 SQUARE FEET OF AREA
FOR EVERY LIFT OF FILL OR AS RECOMMENDED BY THE ON-SITE GEOTECHNICAL ENGINEER.

7. TESTING WILL BE REQUIRED ALONG THE 24"∅ RCP OUTLET BARREL AT A FREQUENCY OF ONE TEST PER 25 LF OF PIPE PER VERTICAL
FOOT OF FILL OR AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER.

STATEMENT OF RESPONSIBILITY
1. ALL REQUIRED MAINTENANCE AND INSPECTIONS OF THE STORMWATER CONTROL MEASURE SHALL BE THE RESPONSIBILITY OF THE

OWNER, PER THE EXECUTED OPERATION AND MAINTENANCE AGREEMENT FOR THIS FACILITY.

CONSTRUCTION SEQUENCE
1. PRIOR TO CONSTRUCTION, THE OWNER SHALL OBTAIN A LAND DISTURBING (GRADING) PERMIT AND AN "APPROVAL TO CONSTRUCT"

FROM THE TOWN OF KNIGHTDALE AND ALL OTHER NECESSARY PERMITS FROM APPLICABLE AGENCIES (E.G. 404 / 401 PERMITS)

2. INSTALL ALL SEDIMENT AND EROSION CONTROL MEASURES PER THE APPROVED SEDIMENT AND EROSION CONTROL PLAN. THE
CONTRACTOR SHALL MAINTAIN ALL APPROVED SEDIMENT AND EROSION CONTROL MEASURES THROUGHOUT THE ENTIRE PROJECT, AS
REQUIRED. THE CONTRACTOR SHALL RECEIVE APPROVAL FROM THE EROSION CONTROL INSPECTOR, AS REQUIRED BY GOVERNING
AGENCIES, PRIOR TO ANY CLEARING.

3. CLEAR AND GRUB AREA WITHIN THE LIMITS OF THE PROPOSED DAM CONSTRUCTION. ALL TREES AND THEIR ENTIRE ROOT SYSTEMS MUST
BE REMOVED FROM THE DAM FOOTPRINT AREA AND BACKFILLED WITH SUITABLE SOIL MATERIAL. THE BACKFILLED AREAS SHALL BE
COMPACTED TO THE SAME STANDARDS AS THE DAM EMBANKMENT. THE REMAINING AREA OF THE EMBANKMENT SHALL BE STRIPPED TO
A SUITABLE DEPTH AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER. ANY RESIDUAL SOILS TO BE LEFT IN PLACE MUST BE WELL
SCARIFIED TO PROMOTE BONDING OF THE NEW EMBANKMENT FILL. NO EMBANKMENT MATERIAL SHALL BE PLACED FOR THE DAM OR
KEY TRENCH UNTIL APPROVAL OF THE DAM SUBGRADE IS OBTAINED FROM THE ON-SITE GEOTECHNICAL ENGINEER.

4. EXCAVATE FOR THE NEW KEY TRENCH ALONG THE CENTERLINE OF THE PROPOSED DAM EMBANKMENT. THE TRENCH SHALL EXTEND A
MINIMUM OF 5 FT BELOW EXISTING GRADE OR 2 FT BELOW THE 24"Ø RCP OUTLET BARREL AND SHALL HAVE A MINIMUM BOTTOM
WIDTH OF 5 FEET. THE KEY TRENCH SIDESLOPES SHALL BE A MINIMUM OF 1:1 (H:V). WHEN EXCAVATING THE KEY TRENCH, IF ANY DEBRIS
IS ENCOUNTERED TO AN EXTENT THAT SUCH DEBRIS MAY EXIST IN OTHER INSITU PORTIONS OF THE DAM EMBANKMENT, IT SHOULD ALSO
BE REMOVED.  THE KEY TRENCH SHALL BE COMPACTED TO THE SAME SPECIFICATION LISTED IN ITEM 4 OF THE SECTION TITLED "BERM
AND SOIL COMPACTION SPECIFICATIONS." DEPENDING UPON ON-SITE SOIL CONDITIONS ENCOUNTERED DURING EXCAVATION, THE
ON-SITE GEOTECHNICAL ENGINEER MAY VARY THE DEPTH AND DIMENSIONS OF THE KEY TRENCH AS DEEMED NECESSARY. THE ON-SITE
GEOTECHNICAL ENGINEER SHALL RETAIN DOCUMENTATION OF ANY VARIATION FOR FUTURE AS-BUILT SUBMITTALS TO THE TOWN OF
KNIGHTDALE.

5. BEGIN PLACEMENT OF BACKFILL WITHIN THE KEY TRENCH. THE KEY TRENCH SHALL BE COMPACTED TO THE SPECIFICATIONS LISTED ITEM 4
OF THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS." THE KEY TRENCH SHALL BE TESTED PER THE SPECIFICATIONS
LISTED IN THAT SECTION.

6. PRIOR TO INSTALLATION, SUBGRADE CONDITIONS ALONG THE SPILLWAY PIPES SHOULD BE EVALUATED BY THE ON-SITE GEOTECHNICAL
ENGINEER TO ASSESS WHETHER SUITABLE BEARING CONDITIONS EXIST AT THE SUBGRADE LEVEL. SHOULD SOFT OR OTHERWISE
UNSUITABLE CONDITIONS BE ENCOUNTERED ALONG THE PIPE ALIGNMENTS, THESE MATERIALS SHOULD BE UNDERCUT AS DIRECTED BY
THE GEOTECHNICAL ENGINEER. THE UNDERCUT MATERIALS SHALL BE REPLACED WITH ADEQUATELY COMPACTED STRUCTURAL FILL, LEAN
CONCRETE OR FLOWABLE FILL AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER.

7. IN ORDER TO HELP PROTECT THE SOIL SUBGRADE FROM DETERIORATION (DUE TO EXPOSURE, RAINFALL, SEEPAGE, AND RUNOFF) BEFORE
THE CRADLE CAN BE POURED, IT IS STRONGLY RECOMMENDED THAT A 3" TO 4" THICK CONCRETE MUD MAT BE POURED OVER THE
SUBGRADE ONCE IT IS APPROVED BY THE ON-SITE GEOTECHNICAL ENGINEER. THE MUD MAT WILL ALSO PROVIDE BEARING FOR THE
BLOCKS THAT TEMPORARILY SUPPORT THE SPILLWAY PIPE UNTIL THE CRADLE CAN BE POURED. THE METHOD OF BLOCK SUPPORT FOR THE
PIPE PROPOSED BY THE CONTRACTOR SHOULD BE SUBMITTED TO THE JOHN R. McADAMS COMPANY FOR REVIEW.

8. BEGIN CONSTRUCTION OF THE NEW EMBANKMENT. FILL MATERIALS SHALL BE PLACED IN MAXIMUM 8" THICK LIFTS PRIOR TO
COMPACTION, UNLESS DIRECTED OTHERWISE BY THE ON-SITE GEOTECHNICAL ENGINEER. FILL LIFTS SHALL BE CONTINUOUS OVER THE
ENTIRE LENGTH OF FILL. IF IT IS NECESSARY, THE EMBANKMENT FILL MATERIAL WILL BE OVERBUILT IN HORIZONTAL LIFTS AND CUT BACK
TO FINAL GRADE IN ORDER TO ACHIEVE PROPER COMPACTION.

9. AS CONSTRUCTION OF THE EMBANKMENT MOVES FORWARD, IT WILL BE NECESSARY TO INSTALL THE CONCRETE CRADLE. SEE NOTE ON
CRADLE DETAIL (SHEET C9.06). THIS MAY BE CONSTRUCTED USING ONE OF THE FOLLOWING METHODS:

A. IF THE PROPOSED STRUCTURAL FILL MATERIAL IS UTILIZED AS THE FORMWORK FOR THE CONCRETE CRADLE, THEN THE STRUCTURAL
FILL SHOULD BE INSTALLED AND COMPACTED UP TO THE TOP OF CONCRETE CRADLE ELEVATION. ONCE THE STRUCTURAL FILL
REACHES THE NEXT DOWNSTREAM JUNCTION BOX OR HEADWALL AND IS COMPACTED TO THE ELEVATION OF THE TOP OF THE
CONCRETE CRADLE, EXCAVATE THE CONCRETE CRADLE TRENCH PER THE PROVIDED DETAILS AND CONSTRUCT THE CONCRETE CRADLE
AS PER THE PROVIDED CONCRETE CRADLE DETAIL.

B. IF THE PROPOSED STRUCTURAL FILL IS NOT UTILIZED AS THE FORMWORK FOR THE CONCRETE CRADLE, THEN PRIOR TO
CONSTRUCTING THE STRUCTURAL FILL EMBANKMENT, THE FORMWORK FOR THE CONCRETE CRADLE SHOULD BE INSTALLED ON
EXISTING GROUND AND/OR THE MUD MAT.  THE CONCRETE CRADLE SHALL BE CONSTRUCTED PER THE PROVIDED DETAILS

10. INSTALL RISER / BARREL ASSEMBLY, ALONG WITH THE EMERGENCY DRAIN SYSTEM. INSTALL 24" RCP OUTLET BARREL SPILLWAY FILTER
FROM THE DETAILS SHOWN ON SHEET C9.06.

11. CONSTRUCT EMBANKMENT PER SPECIFICATIONS LISTED IN THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS" AND
REQUIREMENTS OF THE ON-SITE GEOTECHNICAL ENGINEER. ALL CHARACTERISTICS OF THE EMBANKMENT FILL MATERIAL SHALL MEET THE
STANDARDS SET FORTH IN "BERM AND SOIL COMPACTION SPECIFICATIONS", INCLUDING COMPACTION AND MOISTURE REQUIREMENTS. IF
NECESSARY TO ACHIEVE PROPER COMPACTION, THE EMBANKMENT FILL MATERIAL WILL BE OVERBUILT IN HORIZONTAL LIFTS AND CUT
BACK TO PROPER FINAL GRADE. ANY HAND COMPACTION ACTIVITIES AROUND SPILLWAY OR DRAIN STRUCTURES SHALL BE CONDUCTED IN
4-INCH LOOSE LIFTS AND BE TO THE SAME COMPACTION AND MOISTURE REQUIREMENTS AS THE ENTIRE EMBANKMENT. ALL
COMPACTION AND MOISTURE TESTING SHALL BE CARRIED OUT AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER AND AS LISTED IN
THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS".

12. UPON COMPLETION OF DAM EMBANKMENT, PROMPTLY STABILIZE AND SEED DAM EMBANKMENT PER SEEDING SCHEDULE. PERMANENT 
GROUND COVER SHALL BE ESTABLISHED PER THE PERMANENT SEEDING SCHEDULE FOUND ON SHEET C9.07.

13. THE CONTRACTOR SHALL CONSTRUCT THE ENTIRE FACILITY (PERMANENT OUTLET STRUCTURE, DAM, ETC.) WITH THE EXCEPTION OF THE
INTERIOR FINE GRADING FOR THE FACILITY. THE INTERIOR FINE GRADING WILL BE CONSTRUCTED ONCE THE EROSION CONTROL  PHASE IS
COMPLETE. THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) SHALL BE CONNECTED TO THE PERMANENT 6"Ø DIP DRAIN PIPE. ONCE
THE UPSTREAM DRAINAGE AREA IS STABILIZED THE REQUIRED TOWN OF KNIGHTDALE SCM BASIN REMOVAL SEQUENCE MUST BE
FOLLOWED.

13.1. SCHEDULE A SITE MEETING WITH THE TOWN OF KNIGHTDALE EROSION CONTROL INSPECTOR TO DETERMINE IF A BASIN CAN BE
REMOVED. INSTALL SILT FENCING OR OTHER TEMPORARY EROSION CONTROL MEASURES AS NEEDED PRIOR TO REMOVAL OF THE
BASIN.

13.1. CONTACT NCDEQ - RALEIGH REGIONAL OFFICE (919) 791-4200 TO DETERMINE THE DIVISION OF ENERGY, MINERAL AND LAND
RESOURCES CONTACT PERSON TO RECEIVE DEWATERING NOTIFICATIONS. AT LEAST 10 DAYS PRIOR TO BEGINNING DEWATERING
ACTIVITY, SEND EMAIL TO NCDEQ-DEMLR CONTACT PERSON AND COPY ENVIRONMENTAL CONSULTANT THAT MET YOU ONSITE. THE
EMAIL SHOULD INCLUDE E&SC JURISDICTION: TOWN OF KNIGHTDALE, TOK PROJECT: NAME, NUMBER, AND LOCATION (CITY/TOWN),
ENVIRONMENTAL CONSULTANT NAME, AND ADDRESS THE FOLLOWING: A) REASON FOR CONVERSION, B) BASIN #, C) DEWATERING
METHOD, AND D) ALL OTHER NECESSARY INFO FROM PART II, SECTION G, ITEM 4 OF THE NCG01. (KEEP EMAIL FOR YOUR NPDES
MONITORING DOCUMENTATION

13.2. AFTER RECEIVING POSITIVE CONFIRMATION FROM NCDEQ-DEMLR THAT YOU MAY REMOVE THE BASIN OR ON > DAY 11, WHICHEVER
IS SOONER. REMOVE BASIN(S) AND ASSOCIATED TEMPORARY DIVERSION DITCHES. IF PIPES NEED TO BE EXTENDED, PERFORM THIS
OPERATION AT THIS TIME. FINE GRADE AREA IN PREPARATION FOR SEEDING.

13.3. PERFORM SEEDBED PREPARATION, SEED, MULCH AND ANCHOR ANY RESULTING BARE AREAS IMMEDIATELY USING NON-CLUMPING
TURF GRASS (CENTIPEDE / HYBRID BERMUDA)

13.4. INSTALL VELOCITY DISSIPATORS AND/OR LEVEL SPREADERS AS REQUIRED ON THE EROSION CONTROL PLAN.
13.5. WHEN SITE IS FULLY STABILIZED, CALL EROSION CONTROL INSPECTOR FOR APPROVAL OF REMOVING REMAINING TEMPORARY

EROSION CONTROL MEASURES AND ADVICE ON WHEN SITE CAN BE ISSUED A CERTIFICATE OF COMPLETION. NOTE: A MEETING
SHOULD ALSO BE SCHEDULED WITH THE EROSION CONTROL INSPECTOR AND STORMWATER TECHNICIAN TO DETERMINE WHEN A
BASIN MAY BE CONVERTED FOR STORMWATER USE.

14. SCHEDULE A FINAL AS-BUILT INSPECTION AND AS-BUILT SURVEY WITH THE ENGINEER AND SURVEYOR. AN AS-BUILT INSPECTION AND
SURVEY SHALL BE SCHEDULED BEFORE IMPOUNDING WATER IN THE FACILITY AND A MINIMUM OF 60 DAYS PRIOR TO THE ANTICIPATED
DATE OF CERTIFICATION APPROVAL. ANY COMMENTS OR DEFICIENCIES IN THE SCM CONSTRUCTION MUST BE CORRECTED TO THE
SATISFACTION OF THE ENGINEER AND OWNER BEFORE CERTIFICATION SHALL BE GRANTED.

STORMWATER CONTROL MEASURE 'N' CONSTRUCTION SPECIFICATIONS

2020110062-SW-N

AS NOTED

EAM

OVLFOREBAY AND MAIN POOL CROSS-SECTION (TYPICAL)
N.T.S

TOWN OF KNIGHTDALE SCM INSPECTION NOTES
WHEN SCHEDULING INSPECTIONS, PLEASE CALL THE PUBLIC WORKS ADMINISTRATIVE ASSISTANT AT (919) 217-2250.

PLEASE NOTE: THE FOLLOWING PERSONNEL MUST BE PRESENT AT ALL INSPETIONS:
1. SITE SUPERVISOR
2. GEOTECH
3. AS-BUILT CERTIFYING ENGINEER OR SOMEONE UNDER THEIR SUPERVISION

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SCM WITH DAM:
1. KEY TRENCH EXCAVATION
2. PRINCIPAL SPILLWAY PIPE AND ASSOCIATED COMPONENTS: 

A. CONCRETE CRADLE
B. ANTI-SEEP COLLAR
C. SEEPAGE DIAPHRAGM

3. OUTLET STRUCTURE
4. ANTI-FLOTATION BALLAST
5. ANY SITE-CONSTRUCTED REINFORCED CONCRETE STRUCTURES

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SAND FILTERS OR BIORETENTION DEVICES:
A. SUBRADE OR CONSTRUCTED FOUNDATION
B. OUTLET OR RISER IN COMBINATION WITH CONNECTING UNDERDRAINS
C. FILTER MEDIA
D. DAM ITEMS ON PREVIOUS LIST IF APPLICABLE

GEOTECHNICAL TESTING AND CERTIFICATION
ALL REPORTS ARE TO BE SUBMITTED WITHIN 30-DAYS OF DAM COMPLETION
REQUIRED GEOTECHNICAL RECORDS INCLUDE:

1. DAM EMBANKMENT MATERIAL COMPOSITION AND DENSITY TESTING
2. MAP THAT LABELS ALL POINTS WHERE THE DAM AND DAM FOUNDATION AREAS WERE TESTED
3. DIGITAL PHOTOS SHOWING THE DAM FOUNDATION AREAS, THE RISER, THE PRINCIPAL SPILLWAY PIPE, THE CONCRETE CRADLE, THE   

SEEPAGE DIAPHRAGM, RELIEF DRAINS, ETC., BEING INSTALLED.



N.T.S.
RISER JOINT CONNECTION DETAIL

NOTES:

1. CONCRETE ANTI-FLOTATION BLOCK TO BE PROVIDED WITH MINIMUM TEMPERATURE AND
SHRINKAGE STEEL REINFORCEMENT.

2. TRASH RACKS NOT SHOWN FOR CLARITY.

3. THE NUMBER OF GUIDES FOR THE VALVE STEM SHALL BE DETERMINED IN THE FIELD BY THE
CONTRACTOR. THE VALVE STEM MUST BE OPERABLE FROM THE TOP OF THE RISER VIA THE
HANDWHEEL WITH AN INSIGNIFICANT AMOUNT OF PLAY IN THE VALVE STEM.

4. CONTRACTOR SHALL PROVIDE A JOINT IN THE OUTLET BARREL NO MORE THAN 5-FT FROM THE
RISER.

5. FIRST JOINT SHALL BE IN LINE WITH THE EDGE OF THE ANTI-FLOAT BLOCK.
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#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS
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PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS
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STORMWATER CONTROL MEASURE 'N' LANDSCAPE SPECIFICATIONS

SEEDBED PREPARATION PLANTING INSTRUCTIONS

1. CHISEL COMPACTED AREAS AND SPREAD TOPSOIL 3-4 INCHES DEEP OVER ADVERSE SOIL CONDITIONS. TOPSOIL SHOULD BE
INCORPORATED INTO THE FINAL GRADING OF THE BASIN SIDE SLOPES AND AQUATIC SHELF. CONTRACTOR SHOULD SCARIFY THE
TOP 3-4 INCHES OF THE COMPACTED FILL TO PROMOTE BONDING WITH TOPSOIL.

2. RIP THE ENTIRE AREA TO 6 INCHES DEPTH.

3. REMOVE ALL LOOSE ROCK, ROOTS, AND OTHER OBSTRUCTIONS LEAVING SURFACE  REASONABLY SMOOTH AND UNIFORM.

4. PER ONE TIME ONLY, APPLY AGRICULTURAL LIME, FERTILIZER, AND SUPERPHOSPHATE UNIFORMLY AND MIX  WITH SOIL.

5. CONTINUE TILLAGE UNTIL A WELL-PULVERIZED, FIRM REASONABLY UNIFORM SEEDBED IS  PREPARED 4 TO 6 INCHES DEEP.

6. SEED ON A FRESHLY PREPARED SEEDBED AND COVER.

7. MULCH IMMEDIATELY AFTER SEEDING AND ANCHOR MULCH.

8. INSPECT  ALL SEEDED AREAS AND MAKE NECESSARY REPAIRS OR RESEEDINGS WITHIN  THE PLANTING SEASON, IF POSSIBLE.
AFTER PERMANENT COVER IS ESTABLISHED.

9. CONSULT CONSERVATION INSPECTOR ON MAINTENANCE TREATMENT.

PLANTING TECHNIQUES
A. ENSURE THAT ROOTS, ONCE REMOVED FROM POT, ARE STRAIGHTENED AND FACE DOWNWARD.
B. CREATE PLANTING AREA FOR EACH PLANT AND EXCAVATE PIT.
C. PLACE PLANTS IN PIT, ENSURING ROOTS ARE FACING COMPLETELY DOWNWARD.
D. HEEL IN SOIL AROUND PLANT AND PROCEED TO NEXT PLANTING LOCATION.
E. NEWLY PLANTED PLANTS NEED TO BE FASTENED TO THE SUBSTRATE FOR THE ESTABLISHMENT OF

NEW ROOTS.
F. ROOTS SHALL BE SPREAD IN THEIR NORMAL POSITION. ALL BROKEN OR FRAYED ROOTS SHALL BE CUT

OFF CLEANLY.
G. THE DIAMETER OF THE PITS FOR ALL VEGETATIVE STOCK SHALL BE AT LEAST THREE TIMES THE

DIAMETER OF THE ROOT MASS. PLANT PIT WALL SHALL BE SCARIFIED PRIOR TO PLANT INSTALLATION.
H. SET THE PLANTS UPRIGHT, IN THE CENTER OF THE PIT. THE BOTTOM OF THE ROOT MASS SHOULD BE

RESTING ON UNDISTURBED SOIL.
I. PLACE THE BACKFILL AROUND THE BASE AND SIDES OF THE ROOT MASS, AND WORK EACH LAYER TO

SETTLE BACKFILL AND TO ELIMINATE VOIDS AND AIR POCKETS. WHEN PIT IS APPROXIMATELY 2/3 FULL,
WATER THOROUGHLY BEFORE PLACING REMAINDER OF THE BACKFILL. WATER AGAIN AFTER PLACING
FINAL LAYER OF BACKFILL.

J. BROKEN OR DAMAGED PARTS WILL BE CUT BACK TO UNDAMAGED TISSUE, LEAVING AS MUCH GREEN
BASAL TISSUE AS POSSIBLE ABOVE THE ROOTS. IF MORE THAN FIFTY PERCENT (50%) OF THE PLANT IS
DAMAGED THEN CONTRACTOR SHALL REPLACE THE PLANT.

CONTAINER STOCK / BARE ROOT
A. STOCK SHALL HAVE BEEN GROWN IN A CONTAINER LONG ENOUGH FOR THE ROOT SYSTEM TO HAVE

DEVELOPED SUFFICIENTLY TO HOLD ITS SOIL TOGETHER ONCE REMOVED FROM THE CONTAINER.
B. CONTAINER PLANTS WILL NEED TO BE WATERED REGULARLY AND PLACED IN SHADY CONDITIONS

UNTIL PLANTING OCCURS.
C. BARE ROOT PLANTS ARE FOR IMMEDIATE PLANTING, OTHERWISE SEE D) BELOW.
D. IF BARE ROOTS SPECIMENS ARE NOT TO BE PLANTED WITHIN FOUR (4) DAYS, TEMPORARY HOLDING

OF BARE ROOT SPECIMENS ARE TO BE COVERED ENTIRELY BY A SUITABLE MEDIUM (ETC. SOIL,
SAWDUST, MULCH OR THE LIKE) AND WATERED REGULARLY SO AS TO NOT DRY OUT.

PLANT LOCATIONS
A. NEW PLANTINGS SHALL BE LOCATED WHERE SHOWN ON PLAN EXCEPT WHERE CHANGES HAVE BEEN

MADE IN PROPOSED CONSTRUCTION.
B. NECESSARY ADJUSTMENTS SHALL BE MADE ONLY AFTER APPROVAL BY THE OWNER OR THE OWNER'S

REPRESENTATIVE.

WATER
WATER SHALL BE POTABLE AND SHALL NOT CONTAIN ELEMENTS TOXIC TO PLANT LIFE.

TEMPORARY SEEDING SCHEDULE
SEEDING DATE SEEDING MIXTURE APPLICATION RATE
JAN 1 - MAY 1 RYE (GRAIN) 120 LBS/AC 

KOBE LESPEDEZA  50 LBS/AC
MAY 1 - AUG 15 GERMAN MILLET  40 LBS/AC
AUG 15 - DEC 30 RYE (GRAIN) 120 LBS/AC

SOIL AMENDMENTS
FOLLOW RECOMMENDATIONS OF SOIL TESTS OR APPLY 2,000 LB/AC GROUND AGRICULTURE LIMESTONE AND 750 LB/AC 10-10-10
FERTILIZER (FROM AUG 15 - DEC 30, INCREASE 10-10-10 FERTILIZER TO 1000 LB/AC).

MULCH
APPLY 4000 LB/AC STRAW. ANCHOR STRAW BY TACKING WITH ASPHALT, NETTING, OR A MULCH ANCHORING TOOL. A DISK WITH
BLADES SET NEARLY STRAIGHT CAN BE USED AS A MULCH ANCHORING TOOL.

MAINTENANCE
JAN 1 - AUG 15: REFERTILIZE IF GROWTH IS NOT FULLY ADEQUATE. RESEED, REFERTILIZE, AND MULCH IMMEDIATELY FOLLOWING

EROSION OR OTHER DAMAGE.

AUG 15 - DEC 30: REPAIR AND REFERTILIZE DAMAGED AREAS IMMEDIATELY. TOP DRESS WITH 50 LB/AC OF NITROGEN IN MARCH. IF
IT IS NECESSARY TO EXTEND TEMPORARY COVER BEYOND JUNE 15, OVERSEED WITH 50 LB/AC KOBE LESPEDEZA IN
LATE FEBRUARY OR EARLY MARCH.

NOTE:  USE THE TEMPORARY SEEDING SCHEDULE ONLY WHEN DATE IS NOT CORRECT TO USE THE PERMANENT SEEDING SCHEDULE.

PERMANENT SEEDING SCHEDULE (DAM EMBANKMENTS)
SEEDING DATE SEEDING MIXTURE OPTIONS (CHOOSE ONE) APPLICATION RATE
MARCH 1 - JUNE 31 HYBRID BERMUDA GRASS 1 LBS/1,000 SF (OR MANUFACTURER SPECIFICATIONS)
SEPT 1 - OCT 31 1 LBS/1,000 SF (OR MANUFACTURER SPECIFICATIONS)

SOIL AMENDMENTS
FOLLOW RECOMMENDATIONS OF SOIL TESTS OR APPLY 4,000 LB/AC GROUND AGRICULTURE LIMESTONE AND 1000 LB/AC 10-10-10 FERTILIZER.

MULCH
APPLY 4000 LB/AC STRAW. ANCHOR STRAW BY TACKING WITH ASPHALT, NETTING, OR A MULCH ANCHORING TOOL. A DISK WITH BLADES SET
NEARLY STRAIGHT CAN BE USED AS A MULCH ANCHORING TOOL.

MAINTENANCE
INSPECT AND REPAIR MULCH FREQUENTLY. REFERTILIZE IN LATE WINTER OF THE FOLLOWING YEAR; USE SOIL TESTS OR APPLY 150 LB/AC
10-10-10 FERTILIZER. MOW REGULARLY TO A HEIGHT OF 2-4 INCHES.

NOTE: PERMANENT SEEDING SCHEDULE IS FOR SLOPES OF THE BASIN AND TOP OF BERM. SEE REQUIRED TOWN OF KINIGHTDALE SCM BASIN
REMOVAL SEQUENCE NOTE 13 ON SHEET C9.04 FOR PERMANENT SEEDING CONSTRUCTION SEQUENCE.
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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C9.07
STORMWATER CONTROL

MEASURE "N" LANDSCAPE PLAN

PLANTING SCHEDULE
1. ONCE THE GRADING IS COMPLETE, THE CONTRACTOR SHALL REQUEST AN ON-SITE INSPECTION AND

AN AS-BUILT SURVEY PRIOR TO INSTALLATION OF THE STORMWATER MANAGEMENT FACILITY PLANTS.
IF THE CONTRACTOR PLANTS THE PROPOSED VEGETATION PRIOR TO AN AS-BUILT SURVEY (AND
SUBSEQUENT APPROVAL), ANY CHANGES TO THE GRADING / RE-PLANTING OF PLANTS WILL BE AT THE
CONTRACTOR'S EXPENSE.

2. ONCE THE ENGINEER HAS APPROVED THE AS-BUILT GRADING, THE CONTRACTOR SHALL PLANT THE
PROPOSED STORMWATER MANAGEMENT FACILITY PLANTS SHOWN ON THE LANDSCAPE PLAN FOR
THE FACILITY. AFTER COMPLETION OF THE PLANTING, THE LANDSCAPE CONTRACTOR SHALL PROVIDE
A LETTER TO THE ENGINEER CERTIFYING THAT THE PLANTS HAVE BEEN INSTALLED PER THE APPROVED
STORMWATER MANAGEMENT FACILITY PLANTING PLAN. 90% GERMINATION REQUIRED OF
NON-CLUMPING TURF GRASS PRIOR TO FINAL CERTIFICATION.

3. OPTIMAL PLANTING PERIODS RANGE APPROXIMATELY FROM APRIL 15TH THRU JUNE 30TH AND
SEPTEMBER 1ST THRU OCTOBER 31ST. FOR FINAL DETERMINATION OF THE SITE'S PLANTING PERIOD,
THE CONTRACTOR SHALL COORDINATE WITH A LANDSCAPE PROFESSIONAL REGARDING SCHEDULING
FOR PLANT INSTALLATION.

4. IT IS RECOMMENDED THAT THE CONTRACTOR TAKE MEASURES TO PREVENT WILDLIFE FROM
DAMAGING OR CONSUMING WETLAND PLANTINGS.

TOWN OF KNIGHTDALE SCM PLANTING NOTES
1. THE DAM STRUCTURE, INCLUDING FRONT AND BACK EMBANKMENT SLOPES, OF THE POND SHALL BE

VEGETATED WITH NON-CLUMPING TURF GRASS OR SOD. (CENTIPEDE/HYBRID-BERMUDA) 90%
GERMINATION OF NON-CLUMPING TURF WILL BE REQUIRED PRIOR TO FINAL CERTIFICATION FORM
THE TOWN.

2. THE VEGETATED SHELF SHALL BE PLANTED WITH A MINIMUM OF THREE DIVERSE SPECIES OF
HERBACEOUS, NATIVE VEGETATION AT A MINIMUM DENSITY OF 50 PLANTS PER 200 FEET OF SHELF
AREA.

3. CONTRACTOR TO WORK WITH SOILS SCIENTIST TO ENSURE SOILS ARE ADEQUATE TO SUPPORT
PROPER ESTABLISHMENT AND GROWTH OF THE AQUATIC PLANTINGS. CONTRACTOR TO AMEND
SOILS AND INSTALL SOILS IN PLANT, SHRUB, AND TREE AREAS PER DETAILS, SOIL SPECIFICATIONS.
NCDENR SPECIFICATION, AND SOIL SCIENTIST RECOMMENDATIONS.

4. ALL AQUATIC PLANTINGS ARE TO BE INSTALLED DURING THE APPROPRIATE TIME OF YEAR TO
ENSURE SURVIVABILITY. (LAST SPRING FROST AND THE FIRST FALL FROST)

5. ALL DISTURBED AREAS AROUND THE OUTSIDE OF THE DEVICE SHALL BE SEEDED WITH A LAWN AREA
SEED MIX (PER SEEDING SPECIFICATIONS) NATIVE GRASSES, LEGUMES, CLOVERS, AND
WILDFLOWERS.

6. IF THE DEVICE WAS USED DURING CONSTRUCTION AS A SEDIMENT BASIN OR TRAP, THE BASIN MUST
BE CLEANED OUT, GRADED, APPROPRIATE AREAS COVERED WITH 4" OF TOPSOIL AS SPECIFIED IN
NOTE #2 ABOVE, AND VEGETATED WITHIN 14 DAYS OF THE COMPLETION OF CONSTRUCTION.

7. CONTRACTOR SHALL WATER ALL VEGETATION AND GRASS ON A WEEKLY BASIS AS NEEDED TO
ENSURE GRASS AND PLANT SURVIVAL UNTIL AFTER THE SCM IS CERTIFIED AND ACCEPTED BY THE
TOWN.

EMBANKMENTS 

HYBRID BERMUDA

GROUND COVERS CODE QTY COMMON NAME BOTANICAL NAME CONT SPACING REMARKS

AISM 98 Swamp Milkweed Asclepias incarnata 4" pot 24" o.c. SHALLOW WATER

CTQS 153 Quill Sedge Carex tenera 4" pot 24" o.c. SHALLOW LAND

CA 143 Swamp Lily Crinum americanum 10 gal 24" o.c. SHALLOW LAND

LCCF 92 Cardinal Flower Lobelia cardinalis 4" pot 24" o.c. SHALLOW WATER

RWWS 199 White-topped Sedge Rhynchospora colorata 4" pot 24" o.c. SHALLOW LAND

STSB 154 Softstem Bulrush Schoenoplectus tabernaemontani 4" pot 24" o.c. SHALLOW WATER

(37) LCCF

(55) LCCF

(38) STSB

(43) CTQS

(17) AISM

(28) AISM

(68) RWWS

(110) CTQS

(32) AISM

(21) AISM

(48) CA

(39) CA

(131) RWWS

(56) CA

(16) STSB

(40) STSB

TOWN OF KNIGHTDALE SCM INSPECTION NOTES
WHEN SCHEDULING INSPECTIONS, PLEASE CALL THE PUBLIC WORKS ADMINISTRATIVE ASSISTANT AT (919) 217-2250.

PLEASE NOTE: THE FOLLOWING PERSONNEL MUST BE PRESENT AT ALL INSPETIONS:
1. SITE SUPERVISOR
2. GEOTECH
3. AS-BUILT CERTIFYING ENGINEER OR SOMEONE UNDER THEIR SUPERVISION

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SCM WITH DAM:
1. KEY TRENCH EXCAVATION
2. PRINCIPAL SPILLWAY PIPE AND ASSOCIATED COMPONENTS: 

A. CONCRETE CRADLE
B. ANTI-SEEP COLLAR
C. SEEPAGE DIAPHRAGM

3. OUTLET STRUCTURE
4. ANTI-FLOTATION BALLAST
5. ANY SITE-CONSTRUCTED REINFORCED CONCRETE STRUCTURES

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SAND FILTERS OR BIORETENTION DEVICES:
A. SUBRADE OR CONSTRUCTED FOUNDATION
B. OUTLET OR RISER IN COMBINATION WITH CONNECTING UNDERDRAINS
C. FILTER MEDIA
D. DAM ITEMS ON PREVIOUS LIST IF APPLICABLE

GEOTECHNICAL TESTING AND CERTIFICATION
ALL REPORTS ARE TO BE SUBMITTED WITHIN 30-DAYS OF DAM COMPLETION
REQUIRED GEOTECHNICAL RECORDS INCLUDE:

1. DAM EMBANKMENT MATERIAL COMPOSITION AND DENSITY TESTING
2. MAP THAT LABELS ALL POINTS WHERE THE DAM AND DAM FOUNDATION AREAS WERE TESTED
3. DIGITAL PHOTOS SHOWING THE DAM FOUNDATION AREAS, THE RISER, THE PRINCIPAL SPILLWAY PIPE, THE CONCRETE CRADLE, THE   

SEEPAGE DIAPHRAGM, RELIEF DRAINS, ETC., BEING INSTALLED.
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PLAN INFORMATION

SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

STORMWATER CONTROL MEASURE 'O PLAN VIEW
1" = 30'

C9.08

2020110062-SW-O

AS NOTED

STORMWATER CONTROL
MEASURE "O" PLAN VIEW

GRAPHIC SCALE
0 15 30 60

1 inch = 30 ft.

GENERAL NOTES
1. PRIOR TO CONSTRUCTION, ANY DISCREPANCIES IN THE PLANS AND NOTES SHALL BE BROUGHT TO THE DESIGN ENGINEER'S ATTENTION

IMMEDIATELY.

2. THE PROJECT WILL MEET ALL OF THE REQUIREMENTS RELATIVE TO BEST MANAGEMENT PRACTICES AND ENGINEERED STORMWATER
CONTROL STRUCTURES AS OUTLINED IN THE TOWN OF KNIGHTDALE LAND DEVELOPMENT ORDINANCE. (CHAPTER 6, PART 4, UDO)

3. THE FINAL CERTIFICATION FOR THIS FACILITY WILL INCLUDE A CERTIFICATION BY THE ON-SITE GEOTECHNICAL ENGINEER THAT THE 
PROJECT WAS CONSTRUCTED PER THE APPROVED PLANS. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO COORDINATE WITH THE
ON-SITE GEOTECHNICAL ENGINEER FOR OBSERVATION AND TESTING SUCH THAT THE ON-SITE GEOTECHNICAL ENGINEER CAN CERTIFY THE
CONSTRUCTION OF THE DAM EMBANKMENT AND SPILLWAY.  THIS CERTIFICATION MUST ADDRESS THE TESTING FOR MATERIALS AND 
COMPACTION OF THE DAM EMBANKMENT AND SPILLWAY.

4. ALL CONSTRUCTION ACTIVITY RELATED TO THE PROPOSED STORMWATER CONTROL MEASURE SHALL BE PER THE DETAILS AND 
SPECIFICATIONS SHOWN IN THESE DRAWINGS. SOILS, COMPACTION, AND OTHER MISCELLANEOUS DETAILS AND SPECIFICATIONS MAY BE 
MODIFIED PER THE RECOMMENDATIONS OF THE ON-SITE GEOTECHNICAL ENGINEER. HOWEVER, PRIOR TO IMPLEMENTATION, THE DESIGN
ENGINEER SHALL BE NOTIFIED OF ANY DEVIATION FROM THESE DESIGN DRAWINGS, INCLUDING SHOP DRAWINGS FOR ANY PROPOSED
MODIFICATION.

5. DURING THE INITIAL STAGES OF CONSTRUCTION, THE STORMWATER CONTROL MEASURE MAY BE USED AS A SEDIMENT BASIN FOR
EROSION CONTROL PURPOSES. IF SO, THE CONTRACTOR SHALL FOLLOW THE GENERAL CONSTRUCTION SEQUENCE BELOW:
A. THE CONTRACTOR SHALL CONSTRUCT THE ENTIRE FACILITY (PERMANENT OUTLET STRUCTURE, DAM, ETC.) WITH THE EXCEPTION OF

THE INTERIOR FINE GRADING FOR THE FACILITY. THE INTERIOR FINE GRADING WILL BE CONSTRUCTED ONCE THE EROSION CONTROL 
PHASE IS COMPLETE.

B. THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) SHALL BE CONNECTED TO THE PERMANENT 6"Ø DIP DRAIN PIPE.
C. ONCE THE UPSTREAM DRAINAGE AREA IS STABILIZED AND THE EROSION CONTROL INSPECTOR APPROVES THE REMOVAL OF THE

SEDIMENT BASIN (SEE REQUIRED TOWN OF KNIGHTDALE SCM BASIN REMOVAL SEQUENCE, NOTE 13.1-13.5), THE CONTRACTOR SHALL
REMOVE THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) AND CLEAN OUT THE BASIN. ALL SEDIMENT, TRASH, ETC. SHALL BE
DISPOSED OF PROPERLY (I.E. - PLACED IN A LANDFILL) AND NOT STOCKPILED IN AN AREA WHERE WATER QUALITY COULD BE
ADVERSELY AFFECTED.

D. ONCE THE BASIN IS CLEANED OUT, AND ALL EROSION CONTROL DEVICES REMOVED, THE CONTRACTOR SHALL CONSTRUCT THE
INTERIOR GRADING SHOWN ON THIS SHEET.

E. ONCE THE GRADING IS COMPLETE, THE CONTRACTOR SHALL REQUEST AN ON-SITE INSPECTION AND AN AS-BUILT SURVEY PRIOR TO 
INSTALLATION OF THE STORMWATER CONTROL MEASURE PLANTS. IF THE CONTRACTOR PLANTS THE PROPOSED VEGETATION PRIOR
TO AN AS-BUILT SURVEY (AND SUBSEQUENT APPROVAL), ANY CHANGES TO THE GRADING / RE-PLANTING OF PLANTS WILL BE AT THE
CONTRACTOR'S EXPENSE.

F. ONCE THE ENGINEER HAS APPROVED THE AS-BUILT GRADING, THE CONTRACTOR SHALL PLANT THE PROPOSED STORMWATER
CONTROL MEASURE PLANTS SHOWN ON THE LANDSCAPE PLAN FOR THE FACILITY. AFTER COMPLETION OF THE PLANTING, THE
LANDSCAPE CONTRACTOR SHALL PROVIDE A LETTER TO THE ENGINEER CERTIFYING THAT THE PLANTS HAVE BEEN INSTALLED PER THE
APPROVED STORMWATER CONTROL MEASURE PLANTING PLAN.

6. ALL OSHA REQUIREMENTS FOR EXCAVATIONS (SHORING, DEPTH, ETC.) ARE THE RESPONSIBILITY OF THE CONTRACTOR. IF REQUIRED, THE 
CONTRACTOR SHALL PROVIDE AN EXCAVATION PLAN TO BE SEALED BY A NC P.E. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO 
DETERMINE IF AN EXCAVATION PLAN IS REQUIRED. THE JOHN R. MCADAMS COMPANY ASSUMES NO RESPONSIBILITY FOR ANY 
EXCAVATION DESIGN RELATED TO SAFETY OR OSHA REQUIREMENTS.

7. ON-SITE GEOTECHNICAL ENGINEER TO DETERMINE IF IN-SITU SOILS ENCOUNTERED WOULD MAINTAIN A STORMWATER CONTROL 
MEASURE PERMANENT POOL AT DESIGN ELEVATION.  IF HIGHLY PERMEABLE SOILS ARE ENCOUNTERED THAT WOULD NOT MAINTAIN 
THE PERMANENT POOL ELEVATION AS DESIGNED, A CLAY LINER MAY BE REQUIRED TO MAINTAIN A PERMANENT POOL OF WATER IN THE 
STORMWATER CONTROL MEASURE. FINAL DETERMINATION IF A CLAY LINER IS NEEDED SHALL BE THE RESPONSIBILITY OF THE ON-SITE 
GEOTECHNICAL ENGINEER. UPON DETERMINATION OF HIGHLY PERMEABLE SOIL CONDITIONS, ON-SITE GEOTECHNICAL ENGINEER WILL
INFORM THE DESIGN ENGINEER AND RECOMMEND LINER SPECIFICATIONS.

8. IT IS ANTICIPATED THAT DEWATERING WILL BE NECESSARY IN THE EXCAVATION AREAS (E.G. - EMBANKMENT SUB GRADE, INTERIOR
PORTIONS OF THE STORMWATER CONTROL MEASURE, KEY TRENCH, ETC.). THEREFORE, THE CONTRACTOR SHALL FURNISH, INSTALL,
OPERATE, AND MAINTAIN ANY PUMPING EQUIPMENT, ETC. NEEDED FOR REMOVAL OF WATER FROM VARIOUS PARTS OF THE
STORMWATER CONTROL MEASURE SITE. DURING PLACEMENT OF FILL WITHIN THESE AREAS, THE CONTRACTOR SHALL KEEP THE WATER
LEVEL BELOW THE BOTTOM OF THE EXCAVATION / CONSTRUCTION AREAS. THE MANNER IN WHICH THE WATER IS REMOVED SHALL BE
SUCH THAT THE EXCAVATION BOTTOM AND SIDE SLOPES ARE STABLE, WITH NO SEDIMENT DISCHARGED FROM THE SITE (I.E. PUMPED
WATER MAY NEED TO BE DIRECTED TO AN APPROVED EROSION CONTROL DEVICE SUCH AS A DIRT BAG (ACF ENVIRONMENTAL), OR
ENGINEER APPROVED EQUIVALENT, PRIOR TO DISCHARGE).

9. THE GRADES SHOWN ON THIS PLAN ARE FINISHED GRADES. IF THE EXISTING SOIL LAYER AFTER CONSTRUCTION / COMPACTION IS NOT
DETERMINED SUITABLE BY A LANDSCAPE PROFESSIONAL FOR THEWET POND PLANTINGS, THEN THE CONTRACTOR SHALL AMEND THE
PLANTING AREA OF THE WET PONDAS DIRECTED BY A LANDSCAPE PROFESSIONAL.

10. PRIOR TO TOPSOIL INSTALLATION, THE CONTRACTOR SHALL SCARIFY THE TOP 2"-3" OF THE BERM SECTION TO PROMOTE BONDING OF
THE TOPSOIL WITH THE COMPACTED FILL. THE TOPSOIL DEPTH SHALL RANGE FROM 3"-4" ON THE DAM EMBANKMENT AND AQUATIC
SHELF. PLEASE NOTE THE TOPSOIL SHALL BE AMENDED, AS DIRECTED BY A LANDSCAPE PROFESSIONAL, PRIOR TO INSTALLATION ON THE
EMBANKMENT AND AQUATIC SHELF.

11. THE CONTRACTOR SHALL REFER TO THE LANDSCAPE PLAN FOR THE PERMANENT PLANTING PLAN/SCHEDULE FOR THIS FACILITY.
CONTRACTOR SHALL COORDINATE WITH A LANDSCAPE PROFESSIONAL REGARDING SCHEDULING FOR PLANT INSTALLATION. PLEASE NOTE
THAT NO TREES/SHRUBS OF ANY TYPE MAY BE PLANTED ON THE PROPOSED DAM EMBANKMENT (FILL AREAS).

OUTLET STRUCTURE MATERIAL SPECIFICATIONS
1. THE 36"Ø RCP OUTLET BARREL SHALL BE CLASS III RCP, MODIFIED BELL AND SPIGOT, MEETING THE REQUIREMENTS OF ASTM C76-LATEST. 

THE PIPES SHALL HAVE CONFINED O-RING RUBBER GASKET JOINTS MEETING ASTM C-443-LATEST. THE PIPE JOINTS SHALL BE TYPE R-4.

2. THE STRUCTURAL DESIGN FOR THE 5' X 5' (INTERNAL DIMENSIONS) RISER BOX WITH EXTENDED BASE SHALL BE BY OTHERS. PRIOR TO
ORDERING THE STRUCTURES, THE CONTRACTOR SHALL PROVIDE, TO THE DESIGN ENGINEER FOR REVIEW, SHOP DRAWINGS AND
SUPPORTING STRUCTURAL CALCULATIONS SEALED BY A P.E. REGISTERED IN NORTH CAROLINA DEMONSTRATING THE PERTINENT VERTICAL
LOADS ARE SUPPORTED BY THE CONCRETE RISER STRUCTURE.

3. THE RISER BOX OUTLET STRUCTURE SHALL BE PROVIDED WITH STEPS 16" ON CENTER. STEPS SHALL BE PROVIDED ON THE INNER WALL OF
THE RISER BOX. STEPS SHALL BE IN ACCORDANCE WITH NCDOT STD. 840.66. PLEASE REFER TO SHEET C9.09 FOR LOCATION OF THE RISER
STEPS.  NOTE THE STEPS SHALL LINE UP WITH THE ACCESS HATCH OF THE TRASH RACK.

4. THE CONCRETE ANTI-FLOTATION BLOCK SHALL BE CAST-IN-PLACE.  STEEL REINFORCEMENT AND CONNECTION TO THE RISER SHALL BE
PROVIDED IN ACCORDANCE WITH THE DETAIL ON SHEET C9.10.  THE CONTRACTOR SHALL ENSURE THE WEIGHT OF THE ENTIRE RISER
STRUCTURE IS GREATER THAN OR EQUAL TO 14,953 LBS.  IN LIEU OF CAST-IN-PLACE, THE CONTRACTOR MAY OPT FOR A PRECAST
ANTI-FLOTATION BLOCK.  SHOP DRAWINGS FOR THE PRECAST BLOCK SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW.  THE PRECAST
ANTI-FLOTATION BLOCK SHALL HAVE A SHIPPING WEIGHT OF 34,506 LBS.

5. THE RISER BOX JOINTS SHALL BE SEALED USING BUTYL RUBBER SEALANT CONFORMING TO ASTM-C990-LATEST. IF NECESSARY, THE
CONTRACTOR SHALL INCORPORATE A WATERSTOP INTO THE RISER BOX JOINT TO ENSURE A WATERTIGHT CONNECTION. THE
CONTRACTOR SHALL PARGE JOINTS ON BOTH THE INSIDE AND OUTSIDE WITH NON-SHRINK GROUT AND INSTALL GALVANIZED STEEL
STRAPS PER DETAIL ON SHEET C9.09.

6. PRIOR TO ORDERING, THE CONTRACTOR SHALL SUBMIT TRASH RACK SHOP DRAWINGS TO THE ENGINEER FOR REVIEW. CONTRACTOR
SHALL ENSURE THAT AN ACCESS HATCH IS PROVIDED WITHIN THE TRASH RACK (SEE DETAIL FOR LOCATION) THAT WILL ALLOW FOR
FUTURE MAINTENANCE ACCESS. CONTRACTOR SHALL ALSO PROVIDE A CHAIN AND LOCK FOR SECURING THE ACCESS HATCH. NOTE THE
ACCESS HATCH SHALL LINE UP WITH THE ACCESS STEPS AFTER INSTALLATION.

7. ALL POURED CONCRETE SHALL MEET THE FOLLOWING SPECIFICATIONS UNLESS OTHERWISE NOTED:

-MINIMUM 3000 PSI (28 DAY)
-SLUMP = 3" - 5"
-ENTRAINED AIR = 5% - 7%

PLEASE NOTE NO CONCRETE SHALL BE POURED WHEN THE AMBIENT AIR TEMPERATURES ARE EXPECTED TO BE ABOVE 85°F OR BELOW
40°F. CAST-IN-PLACE CONCRETE SHALL BE "WET CURED" AFTER FINISHING FOR A MINIMUM OF 48 HOURS.

ON-SITE GEOTECHNICAL ENGINEER TO ENSURE AND CERTIFY ALL POURED CONCRETE MEETS THE ABOVE SPECIFICATIONS.

8. GEOTEXTILE FABRIC FOR THE 36"Ø RCP OUTLET BARREL JOINTS SHALL BE MIRAFI 180N OR ENGINEER APPROVED EQUAL (NON-WOVEN
FABRIC).

9. STORMWATER CONTROL MEASURE EMERGENCY DRAW DOWN IS VIA AN 6"Ø PLUG VALVE. THE VALVE SHALL BE A M&H STYLE 1820
ECCENTRIC VALVE OR APPROVED EQUAL. THIS VALVE IS IN ACCORDANCE WITH AWWA C-517, AND SHALL BE OPERABLE FROM TOP OF
OUTLET STRUCTURE VIA A HAND WHEEL (SEE DETAIL SHEET C9.09). THE CONTRACTOR SHALL PROVIDE A REMOVABLE VALVE WRENCH
WITH A HAND WHEEL ON TOP FOR OPERATION OF THE 6"Ø PLUG VALVE.

BERM AND SOIL COMPACTION SPECIFICATIONS
1. PRIOR TO CONSTRUCTION, THE ON-SITE GEOTECHNICAL ENGINEER SHALL IDENTIFY BORROW / FILL AREAS AND VERIFY THEIR SUITABILITY

FOR USE WITHIN THE DAM EMBANKMENT. ALSO, THE ON-SITE GEOTECHNICAL ENGINEER SHALL PERFORM STANDARD PROCTORS ON THE
PROPOSED BORROW MATERIAL TO ENSURE THAT OPTIMUM MOISTURE CONTENT AND COMPACTION CAN BE ACHIEVED / CONTROLLED
DURING CONSTRUCTION.

2. ALL FILL MATERIALS TO BE USED FOR THE DAM EMBANKMENT SHALL BE TAKEN FROM BORROW AREAS APPROVED BY THE ON-SITE
GEOTECHNICAL ENGINEER. THE FILL MATERIAL SHALL BE FREE FROM ROOTS, STUMPS, WOOD, STONES GREATER THAN 6", AND FROZEN
OR OTHER OBJECTIONABLE MATERIAL. THE FOLLOWING SOIL TYPES ARE SUITABLE FOR USE AS FILL WITHIN THE DAM EMBANKMENT AND
KEY TRENCH: ML AND CL. ALL FILL MATERIALS SHALL BE APPROVED BY THE ONSITE GEOTECHNICAL ENGINEER FOR THE INTENDED USE.

3. FILL PLACEMENT FOR THE EMBANKMENT SHALL NOT EXCEED A MAXIMUM 8" LIFT (UNCOMPACTED). EACH LIFT SHALL BE CONTINUOUS
FOR THE ENTIRE LENGTH OF EMBANKMENT. BEFORE PLACEMENT OF FILL FOR THE BERM SECTION, ALL UNSUITABLE MATERIAL SHALL BE
REMOVED AND THE SURFACE PROPERLY PREPARED FOR FILL PLACEMENT. FILL MATERIAL ADJACENT TO ALL SPILLWAY AND DRAINAGE
STRUCTURES SHALL BE PLACED IN 4-INCH (UNCOMPACTED) LIFTS AND HAND-COMPACTED TO THE SAME COMPACTION AND MOISTURE
REQUIREMENTS AS THE ENTIRE EMBANKMENT.

4. ALL FILL SOILS USED IN THE EMBANKMENT CONSTRUCTION SHALL BE COMPACTED TO AT LEAST 95% OF THE STANDARD PROCTOR
MAXIMUM DRY DENSITY (ASTM D-698). THE FILL SOILS SHALL BE COMPACTED AT A MOISTURE CONTENT WITHIN -1 TO +3 PERCENT OF ITS
OPTIMUM MOISTURE CONTENT. COMPACTION TESTS SHALL BE PERFORMED BY THE ON-SITE GEOTECHNICAL ENGINEER DURING
CONSTRUCTION TO VERIFY THAT THE PROPER COMPACTION LEVEL HAS BEEN REACHED. THE FILL SHOULD BE COMPACTED USING A
SHEEPSFOOT TYPE COMPACTOR. IN ORDER TO PREVENT DAMAGE TO THE PIPE, NO COMPACTION EQUIPMENT SHALL CROSS ANY PIPE
UNTIL MINIMUM COVER IS ESTABLISHED ALONG THE PIPE.

5. THE DESIGN ENGINEER SHALL BE PROVIDED WITH REPORTS AND CERTIFICATION, BY THE ON-SITE GEOTECHNICAL ENGINEER, THAT THE
GEOTECHNICAL ASPECTS OF THE FACILITY HAVE BEEN CONSTRUCTED PER PLAN. THIS CERTIFICATION MUST ADDRESS THE TESTING FOR
MATERIALS AND COMPACTION OF THE DAM EMBANKMENT AND SPILLWAY. THESE REPORTS AND CERTIFICATION WILL BE NEEDED DURING
THE AS-BUILT CERTIFICATION PROCESS FOR THIS STORMWATER CONTROL MEASURE. THEREFORE, IT SHALL BE THE CONTRACTOR'S
RESPONSIBILITY TO COORDINATE TESTING AND OBSERVATION WITH THE ON-SITE GEOTECHNICAL ENGINEER.

6. TESTING OF THE NEW FILL MATERIALS SHALL BE PERFORMED TO VERIFY THAT THE RECOMMENDED LEVEL OF COMPACTION IS ACHIEVED
DURING CONSTRUCTION. THEREFORE, ONE DENSITY TEST SHALL BE PERFORMED FOR EVERY 2,500 SQUARE FEET OF AREA FOR EVERY LIFT
OF FILL OR AS RECOMMENDED BY THE ON-SITE GEOTECHNICAL ENGINEER.

7. TESTING WILL BE REQUIRED ALONG THE 36"∅ RCP OUTLET BARREL AT A FREQUENCY OF ONE TEST PER 25 LF OF PIPE PER VERTICAL FOOT
OF FILL OR AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER.

STATEMENT OF RESPONSIBILITY
1. ALL REQUIRED MAINTENANCE AND INSPECTIONS OF THE STORMWATER CONTROL MEASURE SHALL BE THE RESPONSIBILITY OF THE

OWNER, PER THE EXECUTED OPERATION AND MAINTENANCE AGREEMENT FOR THIS FACILITY.

CONSTRUCTION SEQUENCE
1. PRIOR TO CONSTRUCTION, THE OWNER SHALL OBTAIN A LAND DISTURBING (GRADING) PERMIT AND AN "APPROVAL TO CONSTRUCT"

FROM THE TOWN OF KNIGHTDALE AND ALL OTHER NECESSARY PERMITS FROM APPLICABLE AGENCIES (E.G. 404 / 401 PERMITS)

2. INSTALL ALL SEDIMENT AND EROSION CONTROL MEASURES PER THE APPROVED SEDIMENT AND EROSION CONTROL PLAN. THE
CONTRACTOR SHALL MAINTAIN ALL APPROVED SEDIMENT AND EROSION CONTROL MEASURES THROUGHOUT THE ENTIRE PROJECT, AS
REQUIRED. THE CONTRACTOR SHALL RECEIVE APPROVAL FROM THE EROSION CONTROL INSPECTOR, AS REQUIRED BY GOVERNING
AGENCIES, PRIOR TO ANY CLEARING.

3. CLEAR AND GRUB AREA WITHIN THE LIMITS OF THE PROPOSED DAM CONSTRUCTION. ALL TREES AND THEIR ENTIRE ROOT SYSTEMS MUST
BE REMOVED FROM THE DAM FOOTPRINT AREA AND BACKFILLED WITH SUITABLE SOIL MATERIAL. THE BACKFILLED AREAS SHALL BE
COMPACTED TO THE SAME STANDARDS AS THE DAM EMBANKMENT. THE REMAINING AREA OF THE EMBANKMENT SHALL BE STRIPPED TO
A SUITABLE DEPTH AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER. ANY RESIDUAL SOILS TO BE LEFT IN PLACE MUST BE WELL
SCARIFIED TO PROMOTE BONDING OF THE NEW EMBANKMENT FILL. NO EMBANKMENT MATERIAL SHALL BE PLACED FOR THE DAM OR
KEY TRENCH UNTIL APPROVAL OF THE DAM SUBGRADE IS OBTAINED FROM THE ON-SITE GEOTECHNICAL ENGINEER.

4. EXCAVATE FOR THE NEW KEY TRENCH ALONG THE CENTERLINE OF THE PROPOSED DAM EMBANKMENT. THE TRENCH SHALL EXTEND A
MINIMUM OF 5 FT BELOW EXISTING GRADE OR 2 FT BELOW THE 36"Ø RCP OUTLET BARREL AND SHALL HAVE A MINIMUM BOTTOM
WIDTH OF 5 FEET. THE KEY TRENCH SIDESLOPES SHALL BE A MINIMUM OF 1:1 (H:V). WHEN EXCAVATING THE KEY TRENCH, IF ANY DEBRIS
IS ENCOUNTERED TO AN EXTENT THAT SUCH DEBRIS MAY EXIST IN OTHER INSITU PORTIONS OF THE DAM EMBANKMENT, IT SHOULD ALSO
BE REMOVED.  THE KEY TRENCH SHALL BE COMPACTED TO THE SAME SPECIFICATION LISTED IN ITEM 4 OF THE SECTION TITLED "BERM
AND SOIL COMPACTION SPECIFICATIONS." DEPENDING UPON ON-SITE SOIL CONDITIONS ENCOUNTERED DURING EXCAVATION, THE
ON-SITE GEOTECHNICAL ENGINEER MAY VARY THE DEPTH AND DIMENSIONS OF THE KEY TRENCH AS DEEMED NECESSARY. THE ON-SITE
GEOTECHNICAL ENGINEER SHALL RETAIN DOCUMENTATION OF ANY VARIATION FOR FUTURE AS-BUILT SUBMITTALS TO THE TOWN OF
KNIGHTDALE.

5. BEGIN PLACEMENT OF BACKFILL WITHIN THE KEY TRENCH. THE KEY TRENCH SHALL BE COMPACTED TO THE SPECIFICATIONS LISTED ITEM 4
OF THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS." THE KEY TRENCH SHALL BE TESTED PER THE SPECIFICATIONS
LISTED IN THAT SECTION.

6. PRIOR TO INSTALLATION, SUBGRADE CONDITIONS ALONG THE SPILLWAY PIPES SHOULD BE EVALUATED BY THE ON-SITE GEOTECHNICAL
ENGINEER TO ASSESS WHETHER SUITABLE BEARING CONDITIONS EXIST AT THE SUBGRADE LEVEL. SHOULD SOFT OR OTHERWISE
UNSUITABLE CONDITIONS BE ENCOUNTERED ALONG THE PIPE ALIGNMENTS, THESE MATERIALS SHOULD BE UNDERCUT AS DIRECTED BY
THE GEOTECHNICAL ENGINEER. THE UNDERCUT MATERIALS SHALL BE REPLACED WITH ADEQUATELY COMPACTED STRUCTURAL FILL, LEAN
CONCRETE OR FLOWABLE FILL AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER.

7. IN ORDER TO HELP PROTECT THE SOIL SUBGRADE FROM DETERIORATION (DUE TO EXPOSURE, RAINFALL, SEEPAGE, AND RUNOFF) BEFORE
THE CRADLE CAN BE POURED, IT IS STRONGLY RECOMMENDED THAT A 3" TO 4" THICK CONCRETE MUD MAT BE POURED OVER THE
SUBGRADE ONCE IT IS APPROVED BY THE ON-SITE GEOTECHNICAL ENGINEER. THE MUD MAT WILL ALSO PROVIDE BEARING FOR THE
BLOCKS THAT TEMPORARILY SUPPORT THE SPILLWAY PIPE UNTIL THE CRADLE CAN BE POURED. THE METHOD OF BLOCK SUPPORT FOR THE
PIPE PROPOSED BY THE CONTRACTOR SHOULD BE SUBMITTED TO THE JOHN R. McADAMS COMPANY FOR REVIEW.

8. BEGIN CONSTRUCTION OF THE NEW EMBANKMENT. FILL MATERIALS SHALL BE PLACED IN MAXIMUM 8" THICK LIFTS PRIOR TO
COMPACTION, UNLESS DIRECTED OTHERWISE BY THE ON-SITE GEOTECHNICAL ENGINEER. FILL LIFTS SHALL BE CONTINUOUS OVER THE
ENTIRE LENGTH OF FILL. IF IT IS NECESSARY, THE EMBANKMENT FILL MATERIAL WILL BE OVERBUILT IN HORIZONTAL LIFTS AND CUT BACK
TO FINAL GRADE IN ORDER TO ACHIEVE PROPER COMPACTION.

9. AS CONSTRUCTION OF THE EMBANKMENT MOVES FORWARD, IT WILL BE NECESSARY TO INSTALL THE CONCRETE CRADLE. SEE NOTE ON
CRADLE DETAIL (SHEET C9.10). THIS MAY BE CONSTRUCTED USING ONE OF THE FOLLOWING METHODS:

A. IF THE PROPOSED STRUCTURAL FILL MATERIAL IS UTILIZED AS THE FORMWORK FOR THE CONCRETE CRADLE, THEN THE STRUCTURAL
FILL SHOULD BE INSTALLED AND COMPACTED UP TO THE TOP OF CONCRETE CRADLE ELEVATION. ONCE THE STRUCTURAL FILL
REACHES THE NEXT DOWNSTREAM JUNCTION BOX OR HEADWALL AND IS COMPACTED TO THE ELEVATION OF THE TOP OF THE
CONCRETE CRADLE, EXCAVATE THE CONCRETE CRADLE TRENCH PER THE PROVIDED DETAILS AND CONSTRUCT THE CONCRETE CRADLE
AS PER THE PROVIDED CONCRETE CRADLE DETAIL.

B. IF THE PROPOSED STRUCTURAL FILL IS NOT UTILIZED AS THE FORMWORK FOR THE CONCRETE CRADLE, THEN PRIOR TO
CONSTRUCTING THE STRUCTURAL FILL EMBANKMENT, THE FORMWORK FOR THE CONCRETE CRADLE SHOULD BE INSTALLED ON
EXISTING GROUND AND/OR THE MUD MAT.  THE CONCRETE CRADLE SHALL BE CONSTRUCTED PER THE PROVIDED DETAILS

10. INSTALL RISER / BARREL ASSEMBLY, ALONG WITH THE EMERGENCY DRAIN SYSTEM. INSTALL 36" RCP OUTLET BARREL SPILLWAY FILTER
FROM THE DETAILS SHOWN ON SHEET C9.10.

11. CONSTRUCT EMBANKMENT PER SPECIFICATIONS LISTED IN THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS" AND
REQUIREMENTS OF THE ON-SITE GEOTECHNICAL ENGINEER. ALL CHARACTERISTICS OF THE EMBANKMENT FILL MATERIAL SHALL MEET THE
STANDARDS SET FORTH IN "BERM AND SOIL COMPACTION SPECIFICATIONS", INCLUDING COMPACTION AND MOISTURE REQUIREMENTS. IF
NECESSARY TO ACHIEVE PROPER COMPACTION, THE EMBANKMENT FILL MATERIAL WILL BE OVERBUILT IN HORIZONTAL LIFTS AND CUT
BACK TO PROPER FINAL GRADE. ANY HAND COMPACTION ACTIVITIES AROUND SPILLWAY OR DRAIN STRUCTURES SHALL BE CONDUCTED IN
4-INCH LOOSE LIFTS AND BE TO THE SAME COMPACTION AND MOISTURE REQUIREMENTS AS THE ENTIRE EMBANKMENT. ALL
COMPACTION AND MOISTURE TESTING SHALL BE CARRIED OUT AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER AND AS LISTED IN
THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS".

12. UPON COMPLETION OF DAM EMBANKMENT, PROMPTLY STABILIZE AND SEED DAM EMBANKMENT PER SEEDING SCHEDULE. PERMANENT 
GROUND COVER SHALL BE ESTABLISHED PER THE PERMANENT SEEDING SCHEDULE FOUND ON SHEET C9.11.

13. THE CONTRACTOR SHALL CONSTRUCT THE ENTIRE FACILITY (PERMANENT OUTLET STRUCTURE, DAM, ETC.) WITH THE EXCEPTION OF THE
INTERIOR FINE GRADING FOR THE FACILITY. THE INTERIOR FINE GRADING WILL BE CONSTRUCTED ONCE THE EROSION CONTROL  PHASE IS
COMPLETE. THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) SHALL BE CONNECTED TO THE PERMANENT 6"Ø DIP DRAIN PIPE. ONCE
THE UPSTREAM DRAINAGE AREA IS STABILIZED THE REQUIRED TOWN OF KNIGHTDALE SCM BASIN REMOVAL SEQUENCE MUST BE
FOLLOWED.

13.1. SCHEDULE A SITE MEETING WITH THE TOWN OF KNIGHTDALE EROSION CONTROL INSPECTOR TO DETERMINE IF A BASIN CAN BE
REMOVED. INSTALL SILT FENCING OR OTHER TEMPORARY EROSION CONTROL MEASURES AS NEEDED PRIOR TO REMOVAL OF THE
BASIN.

13.1. CONTACT NCDEQ - RALEIGH REGIONAL OFFICE (919) 791-4200 TO DETERMINE THE DIVISION OF ENERGY, MINERAL AND LAND
RESOURCES CONTACT PERSON TO RECEIVE DEWATERING NOTIFICATIONS. AT LEAST 10 DAYS PRIOR TO BEGINNING DEWATERING
ACTIVITY, SEND EMAIL TO NCDEQ-DEMLR CONTACT PERSON AND COPY ENVIRONMENTAL CONSULTANT THAT MET YOU ONSITE. THE
EMAIL SHOULD INCLUDE E&SC JURISDICTION: TOWN OF KNIGHTDALE, TOK PROJECT: NAME, NUMBER, AND LOCATION (CITY/TOWN),
ENVIRONMENTAL CONSULTANT NAME, AND ADDRESS THE FOLLOWING: A) REASON FOR CONVERSION, B) BASIN #, C) DEWATERING
METHOD, AND D) ALL OTHER NECESSARY INFO FROM PART II, SECTION G, ITEM 4 OF THE NCG01. (KEEP EMAIL FOR YOUR NPDES
MONITORING DOCUMENTATION

13.2. AFTER RECEIVING POSITIVE CONFIRMATION FROM NCDEQ-DEMLR THAT YOU MAY REMOVE THE BASIN OR ON > DAY 11, WHICHEVER
IS SOONER. REMOVE BASIN(S) AND ASSOCIATED TEMPORARY DIVERSION DITCHES. IF PIPES NEED TO BE EXTENDED, PERFORM THIS
OPERATION AT THIS TIME. FINE GRADE AREA IN PREPARATION FOR SEEDING.

13.3. PERFORM SEEDBED PREPARATION, SEED, MULCH AND ANCHOR ANY RESULTING BARE AREAS IMMEDIATELY USING NON-CLUMPING
TURF GRASS (CENTIPEDE / HYBRID BERMUDA)

13.4. INSTALL VELOCITY DISSIPATORS AND/OR LEVEL SPREADERS AS REQUIRED ON THE EROSION CONTROL PLAN.
13.5. WHEN SITE IS FULLY STABILIZED, CALL EROSION CONTROL INSPECTOR FOR APPROVAL OF REMOVING REMAINING TEMPORARY

EROSION CONTROL MEASURES AND ADVICE ON WHEN SITE CAN BE ISSUED A CERTIFICATE OF COMPLETION. NOTE: A MEETING
SHOULD ALSO BE SCHEDULED WITH THE EROSION CONTROL INSPECTOR AND STORMWATER TECHNICIAN TO DETERMINE WHEN A
BASIN MAY BE CONVERTED FOR STORMWATER USE.

14. SCHEDULE A FINAL AS-BUILT INSPECTION AND AS-BUILT SURVEY WITH THE ENGINEER AND SURVEYOR. AN AS-BUILT INSPECTION AND
SURVEY SHALL BE SCHEDULED BEFORE IMPOUNDING WATER IN THE FACILITY AND A MINIMUM OF 60 DAYS PRIOR TO THE ANTICIPATED
DATE OF CERTIFICATION APPROVAL. ANY COMMENTS OR DEFICIENCIES IN THE SCM CONSTRUCTION MUST BE CORRECTED TO THE
SATISFACTION OF THE ENGINEER AND OWNER BEFORE CERTIFICATION SHALL BE GRANTED.

STORMWATER CONTROL MEASURE 'O' CONSTRUCTION SPECIFICATIONS

EAM

OVL

FOREBAY AND MAIN POOL CROSS-SECTION (TYPICAL)
N.T.S

TOWN OF KNIGHTDALE SCM INSPECTION NOTES
WHEN SCHEDULING INSPECTIONS, PLEASE CALL THE PUBLIC WORKS ADMINISTRATIVE ASSISTANT AT (919) 217-2250.

PLEASE NOTE: THE FOLLOWING PERSONNEL MUST BE PRESENT AT ALL INSPETIONS:
1. SITE SUPERVISOR
2. GEOTECH
3. AS-BUILT CERTIFYING ENGINEER OR SOMEONE UNDER THEIR SUPERVISION

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SCM WITH DAM:
1. KEY TRENCH EXCAVATION
2. PRINCIPAL SPILLWAY PIPE AND ASSOCIATED COMPONENTS: 

A. CONCRETE CRADLE
B. ANTI-SEEP COLLAR
C. SEEPAGE DIAPHRAGM

3. OUTLET STRUCTURE
4. ANTI-FLOTATION BALLAST
5. ANY SITE-CONSTRUCTED REINFORCED CONCRETE STRUCTURES

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SAND FILTERS OR BIORETENTION DEVICES:
A. SUBRADE OR CONSTRUCTED FOUNDATION
B. OUTLET OR RISER IN COMBINATION WITH CONNECTING UNDERDRAINS
C. FILTER MEDIA
D. DAM ITEMS ON PREVIOUS LIST IF APPLICABLE

GEOTECHNICAL TESTING AND CERTIFICATION
ALL REPORTS ARE TO BE SUBMITTED WITHIN 30-DAYS OF DAM COMPLETION
REQUIRED GEOTECHNICAL RECORDS INCLUDE:

1. DAM EMBANKMENT MATERIAL COMPOSITION AND DENSITY TESTING
2. MAP THAT LABELS ALL POINTS WHERE THE DAM AND DAM FOUNDATION AREAS WERE TESTED
3. DIGITAL PHOTOS SHOWING THE DAM FOUNDATION AREAS, THE RISER, THE PRINCIPAL SPILLWAY PIPE, THE CONCRETE CRADLE, THE   

SEEPAGE DIAPHRAGM, RELIEF DRAINS, ETC., BEING INSTALLED.
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1.5' 1.5'

9' 6'

1.5'

1.5'

5'

6'

2.5'30"

8.75'

11.75

0.5'

N.T.S.
RISER JOINT CONNECTION DETAIL

NOTES:

1. CONCRETE ANTI-FLOTATION BLOCK TO BE PROVIDED WITH MINIMUM TEMPERATURE AND
SHRINKAGE STEEL REINFORCEMENT.

2. TRASH RACKS NOT SHOWN FOR CLARITY.

3. THE NUMBER OF GUIDES FOR THE VALVE STEM SHALL BE DETERMINED IN THE FIELD BY THE
CONTRACTOR. THE VALVE STEM MUST BE OPERABLE FROM THE TOP OF THE RISER VIA THE
HANDWHEEL WITH AN INSIGNIFICANT AMOUNT OF PLAY IN THE VALVE STEM.

4. CONTRACTOR SHALL PROVIDE A JOINT IN THE OUTLET BARREL NO MORE THAN 5-FT FROM THE
RISER.

5. FIRST JOINT SHALL BE IN LINE WITH THE EDGE OF THE ANTI-FLOAT BLOCK.
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SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS
6 07. 26. 2024 RESPONSE TO TOK COMMENTS
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STORMWATER CONTROL

MEASURE 'O' DETAILS

2020110062-SW-O
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PHOENIX, AZ 85016
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PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS
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STORMWATER CONTROL MEASURE 'O' LANDSCAPE SPECIFICATIONS

SEEDBED PREPARATION PLANTING INSTRUCTIONS

324 PC PONTEDERIA CORDATA

SOFT-STEM BULRUSH

PICKEREL WEED

324 ST SCHOENOPLECTUS

24" O.C.

24" O.C.

LEGEND
TYPESCIENTIFIC NAME COMMON NAME SPACINGQTY. SYM. HATCH

4-INCH CONTAINERIRIS VIRGINIANA BLUE FLAG IRIS322 IV 24" O.C.

TABERNAEMONTANI

4-INCH CONTAINER

4-INCH CONTAINER

65 24" O.C.

24" O.C.

69 24" O.C.

67 4-INCH CONTAINER

4-INCH CONTAINER

4-INCH CONTAINERCS CAREX SPP. SEDGES

HA HIBISCUS ACULEATUS PINELANDS MALLOW

CA CRINUM AMERICANUM AMERICAN CRINUM LILY

1. CHISEL COMPACTED AREAS AND SPREAD TOPSOIL 3-4 INCHES DEEP OVER ADVERSE SOIL CONDITIONS. TOPSOIL SHOULD BE
INCORPORATED INTO THE FINAL GRADING OF THE BASIN SIDE SLOPES AND AQUATIC SHELF. CONTRACTOR SHOULD SCARIFY THE
TOP 3-4 INCHES OF THE COMPACTED FILL TO PROMOTE BONDING WITH TOPSOIL.

2. RIP THE ENTIRE AREA TO 6 INCHES DEPTH.

3. REMOVE ALL LOOSE ROCK, ROOTS, AND OTHER OBSTRUCTIONS LEAVING SURFACE  REASONABLY SMOOTH AND UNIFORM.

4. PER ONE TIME ONLY, APPLY AGRICULTURAL LIME, FERTILIZER, AND SUPERPHOSPHATE UNIFORMLY AND MIX  WITH SOIL.

5. CONTINUE TILLAGE UNTIL A WELL-PULVERIZED, FIRM REASONABLY UNIFORM SEEDBED IS  PREPARED 4 TO 6 INCHES DEEP.

6. SEED ON A FRESHLY PREPARED SEEDBED AND COVER.

7. MULCH IMMEDIATELY AFTER SEEDING AND ANCHOR MULCH.

8. INSPECT  ALL SEEDED AREAS AND MAKE NECESSARY REPAIRS OR RESEEDINGS WITHIN  THE PLANTING SEASON, IF POSSIBLE.
AFTER PERMANENT COVER IS ESTABLISHED.

9. CONSULT CONSERVATION INSPECTOR ON MAINTENANCE TREATMENT.

PLANTING TECHNIQUES
A. ENSURE THAT ROOTS, ONCE REMOVED FROM POT, ARE STRAIGHTENED AND FACE DOWNWARD.
B. CREATE PLANTING AREA FOR EACH PLANT AND EXCAVATE PIT.
C. PLACE PLANTS IN PIT, ENSURING ROOTS ARE FACING COMPLETELY DOWNWARD.
D. HEEL IN SOIL AROUND PLANT AND PROCEED TO NEXT PLANTING LOCATION.
E. NEWLY PLANTED PLANTS NEED TO BE FASTENED TO THE SUBSTRATE FOR THE ESTABLISHMENT OF

NEW ROOTS.
F. ROOTS SHALL BE SPREAD IN THEIR NORMAL POSITION. ALL BROKEN OR FRAYED ROOTS SHALL BE CUT

OFF CLEANLY.
G. THE DIAMETER OF THE PITS FOR ALL VEGETATIVE STOCK SHALL BE AT LEAST THREE TIMES THE

DIAMETER OF THE ROOT MASS. PLANT PIT WALL SHALL BE SCARIFIED PRIOR TO PLANT INSTALLATION.
H. SET THE PLANTS UPRIGHT, IN THE CENTER OF THE PIT. THE BOTTOM OF THE ROOT MASS SHOULD BE

RESTING ON UNDISTURBED SOIL.
I. PLACE THE BACKFILL AROUND THE BASE AND SIDES OF THE ROOT MASS, AND WORK EACH LAYER TO

SETTLE BACKFILL AND TO ELIMINATE VOIDS AND AIR POCKETS. WHEN PIT IS APPROXIMATELY 2/3 FULL,
WATER THOROUGHLY BEFORE PLACING REMAINDER OF THE BACKFILL. WATER AGAIN AFTER PLACING
FINAL LAYER OF BACKFILL.

J. BROKEN OR DAMAGED PARTS WILL BE CUT BACK TO UNDAMAGED TISSUE, LEAVING AS MUCH GREEN
BASAL TISSUE AS POSSIBLE ABOVE THE ROOTS. IF MORE THAN FIFTY PERCENT (50%) OF THE PLANT IS
DAMAGED THEN CONTRACTOR SHALL REPLACE THE PLANT.

CONTAINER STOCK / BARE ROOT
A. STOCK SHALL HAVE BEEN GROWN IN A CONTAINER LONG ENOUGH FOR THE ROOT SYSTEM TO HAVE

DEVELOPED SUFFICIENTLY TO HOLD ITS SOIL TOGETHER ONCE REMOVED FROM THE CONTAINER.
B. CONTAINER PLANTS WILL NEED TO BE WATERED REGULARLY AND PLACED IN SHADY CONDITIONS

UNTIL PLANTING OCCURS.
C. BARE ROOT PLANTS ARE FOR IMMEDIATE PLANTING, OTHERWISE SEE D) BELOW.
D. IF BARE ROOTS SPECIMENS ARE NOT TO BE PLANTED WITHIN FOUR (4) DAYS, TEMPORARY HOLDING

OF BARE ROOT SPECIMENS ARE TO BE COVERED ENTIRELY BY A SUITABLE MEDIUM (ETC. SOIL,
SAWDUST, MULCH OR THE LIKE) AND WATERED REGULARLY SO AS TO NOT DRY OUT.

PLANT LOCATIONS
A. NEW PLANTINGS SHALL BE LOCATED WHERE SHOWN ON PLAN EXCEPT WHERE CHANGES HAVE BEEN

MADE IN PROPOSED CONSTRUCTION.
B. NECESSARY ADJUSTMENTS SHALL BE MADE ONLY AFTER APPROVAL BY THE OWNER OR THE OWNER'S

REPRESENTATIVE.

WATER
WATER SHALL BE POTABLE AND SHALL NOT CONTAIN ELEMENTS TOXIC TO PLANT LIFE.

TEMPORARY SEEDING SCHEDULE
SEEDING DATE SEEDING MIXTURE APPLICATION RATE
JAN 1 - MAY 1 RYE (GRAIN) 120 LBS/AC 

KOBE LESPEDEZA  50 LBS/AC
MAY 1 - AUG 15 GERMAN MILLET  40 LBS/AC
AUG 15 - DEC 30 RYE (GRAIN) 120 LBS/AC

SOIL AMENDMENTS
FOLLOW RECOMMENDATIONS OF SOIL TESTS OR APPLY 2,000 LB/AC GROUND AGRICULTURE LIMESTONE AND 750 LB/AC 10-10-10
FERTILIZER (FROM AUG 15 - DEC 30, INCREASE 10-10-10 FERTILIZER TO 1000 LB/AC).

MULCH
APPLY 4000 LB/AC STRAW. ANCHOR STRAW BY TACKING WITH ASPHALT, NETTING, OR A MULCH ANCHORING TOOL. A DISK WITH
BLADES SET NEARLY STRAIGHT CAN BE USED AS A MULCH ANCHORING TOOL.

MAINTENANCE
JAN 1 - AUG 15: REFERTILIZE IF GROWTH IS NOT FULLY ADEQUATE. RESEED, REFERTILIZE, AND MULCH IMMEDIATELY FOLLOWING

EROSION OR OTHER DAMAGE.

AUG 15 - DEC 30: REPAIR AND REFERTILIZE DAMAGED AREAS IMMEDIATELY. TOP DRESS WITH 50 LB/AC OF NITROGEN IN MARCH. IF
IT IS NECESSARY TO EXTEND TEMPORARY COVER BEYOND JUNE 15, OVERSEED WITH 50 LB/AC KOBE LESPEDEZA IN
LATE FEBRUARY OR EARLY MARCH.

NOTE:  USE THE TEMPORARY SEEDING SCHEDULE ONLY WHEN DATE IS NOT CORRECT TO USE THE PERMANENT SEEDING SCHEDULE.
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

STORMWATER CONTROL MEASURE 'O' LANDSCAPE PLAN VIEW
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C9.11
STORMWATER CONTROL

MEASURE "O" LANDSCAPE PLAN

SHALLOW WATER (0-6 INCHES BELOW NORMAL POOL ELEVATION)

SHALLOW LAND (0-6 INCHES ABOVE NORMAL POOL ELEVATION)

PLANTING SCHEDULE
1. ONCE THE GRADING IS COMPLETE, THE CONTRACTOR SHALL REQUEST AN ON-SITE INSPECTION AND

AN AS-BUILT SURVEY PRIOR TO INSTALLATION OF THE STORMWATER MANAGEMENT FACILITY PLANTS.
IF THE CONTRACTOR PLANTS THE PROPOSED VEGETATION PRIOR TO AN AS-BUILT SURVEY (AND
SUBSEQUENT APPROVAL), ANY CHANGES TO THE GRADING / RE-PLANTING OF PLANTS WILL BE AT THE
CONTRACTOR'S EXPENSE.

2. ONCE THE ENGINEER HAS APPROVED THE AS-BUILT GRADING, THE CONTRACTOR SHALL PLANT THE
PROPOSED STORMWATER MANAGEMENT FACILITY PLANTS SHOWN ON THE LANDSCAPE PLAN FOR
THE FACILITY. AFTER COMPLETION OF THE PLANTING, THE LANDSCAPE CONTRACTOR SHALL PROVIDE
A LETTER TO THE ENGINEER CERTIFYING THAT THE PLANTS HAVE BEEN INSTALLED PER THE APPROVED
STORMWATER MANAGEMENT FACILITY PLANTING PLAN. 90% GERMINATION REQUIRED OF
NON-CLUMPING TURF GRASS PRIOR TO FINAL CERTIFICATION.

3. OPTIMAL PLANTING PERIODS RANGE APPROXIMATELY FROM APRIL 15TH THRU JUNE 30TH AND
SEPTEMBER 1ST THRU OCTOBER 31ST. FOR FINAL DETERMINATION OF THE SITE'S PLANTING PERIOD,
THE CONTRACTOR SHALL COORDINATE WITH A LANDSCAPE PROFESSIONAL REGARDING SCHEDULING
FOR PLANT INSTALLATION.

4. IT IS RECOMMENDED THAT THE CONTRACTOR TAKE MEASURES TO PREVENT WILDLIFE FROM
DAMAGING OR CONSUMING WETLAND PLANTINGS.

PERMANENT SEEDING SCHEDULE (DAM EMBANKMENTS)
SEEDING DATE SEEDING MIXTURE OPTIONS APPLICATION RATE
MARCH 1 - JUNE 31 HYBRID BERMUDA 1000 LBS/1000 SF (OR MANUFACTURER SPECIFICATIONS)
SEPT 1 - OCT 31 1000 LBS/1000 SF (OR MANUFACTURER SPECIFICATIONS)

SOIL AMENDMENTS
FOLLOW RECOMMENDATIONS OF SOIL TESTS OR APPLY 4,000 LB/AC GROUND AGRICULTURE LIMESTONE AND 1000 LB/AC 10-10-10
FERTILIZER.

MULCH
APPLY 4000 LB/AC STRAW. ANCHOR STRAW BY TACKING WITH ASPHALT, NETTING, OR A MULCH ANCHORING TOOL. A DISK WITH BLADES SET
NEARLY STRAIGHT CAN BE USED AS A MULCH ANCHORING TOOL.

MAINTENANCE
INSPECT AND REPAIR MULCH FREQUENTLY. REFERTILIZE IN LATE WINTER OF THE FOLLOWING YEAR; USE SOIL TESTS OR APPLY 150 LB/AC
10-10-10 FERTILIZER. MOW REGULARLY TO A HEIGHT OF 2-4 INCHES.

NOTE: PERMANENT SEEDING SCHEDULE IS FOR SLOPES OF THE BASIN AND TOP OF BERM. SEE REQUIRED TOWN OF KINIGHTDALE SCM BASIN
REMOVAL SEQUENCE NOTE 13 ON SHEET C9.08 FOR PERMANENT SEEDING CONSTRUCTION SEQUENCE.

TOWN OF KNIGHTDALE SCM PLANTING NOTES
1. THE DAM STRUCTURE, INCLUDING FRONT AND BACK EMBANKMENT SLOPES, OF THE POND SHALL BE

VEGETATED WITH NON-CLUMPING TURF GRASS OR SOD. (CENTIPEDE/HYBRID-BERMUDA) 90%
GERMINATION OF NON-CLUMPING TURF WILL BE REQUIRED PRIOR TO FINAL CERTIFICATION FORM
THE TOWN.

2. THE VEGETATED SHELF SHALL BE PLANTED WITH A MINIMUM OF THREE DIVERSE SPECIES OF
HERBACEOUS, NATIVE VEGETATION AT A MINIMUM DENSITY OF 50 PLANTS PER 200 FEET OF SHELF
AREA.

3. CONTRACTOR TO WORK WITH SOILS SCIENTIST TO ENSURE SOILS ARE ADEQUATE TO SUPPORT
PROPER ESTABLISHMENT AND GROWTH OF THE AQUATIC PLANTINGS. CONTRACTOR TO AMEND
SOILS AND INSTALL SOILS IN PLANT, SHRUB, AND TREE AREAS PER DETAILS, SOIL SPECIFICATIONS.
NCDENR SPECIFICATION, AND SOIL SCIENTIST RECOMMENDATIONS.

4. ALL AQUATIC PLANTINGS ARE TO BE INSTALLED DURING THE APPROPRIATE TIME OF YEAR TO
ENSURE SURVIVABILITY. (LAST SPRING FROST AND THE FIRST FALL FROST)

5. ALL DISTURBED AREAS AROUND THE OUTSIDE OF THE DEVICE SHALL BE SEEDED WITH A LAWN AREA
SEED MIX (PER SEEDING SPECIFICATIONS) NATIVE GRASSES, LEGUMES, CLOVERS, AND
WILDFLOWERS.

6. IF THE DEVICE WAS USED DURING CONSTRUCTION AS A SEDIMENT BASIN OR TRAP, THE BASIN MUST
BE CLEANED OUT, GRADED, APPROPRIATE AREAS COVERED WITH 4" OF TOPSOIL AS SPECIFIED IN
NOTE #2 ABOVE, AND VEGETATED WITHIN 14 DAYS OF THE COMPLETION OF CONSTRUCTION.

7. CONTRACTOR SHALL WATER ALL VEGETATION AND GRASS ON A WEEKLY BASIS AS NEEDED TO
ENSURE GRASS AND PLANT SURVIVAL UNTIL AFTER THE SCM IS CERTIFIED AND ACCEPTED BY THE
TOWN.

HYBRID BERMUDA

EMBANKMENTS 

TOWN OF KNIGHTDALE SCM INSPECTION NOTES
WHEN SCHEDULING INSPECTIONS, PLEASE CALL THE PUBLIC WORKS ADMINISTRATIVE ASSISTANT AT (919) 217-2250.

PLEASE NOTE: THE FOLLOWING PERSONNEL MUST BE PRESENT AT ALL INSPETIONS:
1. SITE SUPERVISOR
2. GEOTECH
3. AS-BUILT CERTIFYING ENGINEER OR SOMEONE UNDER THEIR SUPERVISION

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SCM WITH DAM:
1. KEY TRENCH EXCAVATION
2. PRINCIPAL SPILLWAY PIPE AND ASSOCIATED COMPONENTS: 

A. CONCRETE CRADLE
B. ANTI-SEEP COLLAR
C. SEEPAGE DIAPHRAGM

3. OUTLET STRUCTURE
4. ANTI-FLOTATION BALLAST
5. ANY SITE-CONSTRUCTED REINFORCED CONCRETE STRUCTURES

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SAND FILTERS OR BIORETENTION DEVICES:
A. SUBRADE OR CONSTRUCTED FOUNDATION
B. OUTLET OR RISER IN COMBINATION WITH CONNECTING UNDERDRAINS
C. FILTER MEDIA
D. DAM ITEMS ON PREVIOUS LIST IF APPLICABLE

GEOTECHNICAL TESTING AND CERTIFICATION
ALL REPORTS ARE TO BE SUBMITTED WITHIN 30-DAYS OF DAM COMPLETION
REQUIRED GEOTECHNICAL RECORDS INCLUDE:

1. DAM EMBANKMENT MATERIAL COMPOSITION AND DENSITY TESTING
2. MAP THAT LABELS ALL POINTS WHERE THE DAM AND DAM FOUNDATION AREAS WERE TESTED
3. DIGITAL PHOTOS SHOWING THE DAM FOUNDATION AREAS, THE RISER, THE PRINCIPAL SPILLWAY PIPE, THE CONCRETE CRADLE, THE   

SEEPAGE DIAPHRAGM, RELIEF DRAINS, ETC., BEING INSTALLED.
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2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

STORMWATER CONTROL MEASURE 'P' PLAN VIEW
1" = 40'

C9.12

2020110062-SW-P

AS NOTED

STORMWATER CONTROL "P"
MEASURE PLAN VIEW

GRAPHIC SCALE
0 20 40 80

1 inch = 40 ft.

STORMWATER CONTROL MEASURE 'P' CONSTRUCTION SPECIFICATIONS
GENERAL NOTES
1. PRIOR TO CONSTRUCTION, ANY DISCREPANCIES IN THE PLANS AND NOTES SHALL BE BROUGHT TO THE DESIGN ENGINEER'S ATTENTION

IMMEDIATELY.

2. THE PROJECT WILL MEET ALL OF THE REQUIREMENTS RELATIVE TO BEST MANAGEMENT PRACTICES AND ENGINEERED STORMWATER
CONTROL STRUCTURES AS OUTLINED IN THE TOWN OF KNIGHTDALE LAND DEVELOPMENT ORDINANCE. (CHAPTER 6, PART 4, UDO)

3. THE FINAL CERTIFICATION FOR THIS FACILITY WILL INCLUDE A CERTIFICATION BY THE ON-SITE GEOTECHNICAL ENGINEER THAT THE 
PROJECT WAS CONSTRUCTED PER THE APPROVED PLANS. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO COORDINATE WITH THE
ON-SITE GEOTECHNICAL ENGINEER FOR OBSERVATION AND TESTING SUCH THAT THE ON-SITE GEOTECHNICAL ENGINEER CAN CERTIFY THE
CONSTRUCTION OF THE DAM EMBANKMENT AND SPILLWAY.  THIS CERTIFICATION MUST ADDRESS THE TESTING FOR MATERIALS AND 
COMPACTION OF THE DAM EMBANKMENT AND SPILLWAY.

4. ALL CONSTRUCTION ACTIVITY RELATED TO THE PROPOSED STORMWATER CONTROL MEASURE SHALL BE PER THE DETAILS AND 
SPECIFICATIONS SHOWN IN THESE DRAWINGS. SOILS, COMPACTION, AND OTHER MISCELLANEOUS DETAILS AND SPECIFICATIONS MAY BE 
MODIFIED PER THE RECOMMENDATIONS OF THE ON-SITE GEOTECHNICAL ENGINEER. HOWEVER, PRIOR TO IMPLEMENTATION, THE DESIGN
ENGINEER SHALL BE NOTIFIED OF ANY DEVIATION FROM THESE DESIGN DRAWINGS, INCLUDING SHOP DRAWINGS FOR ANY PROPOSED
MODIFICATION.

5. DURING THE INITIAL STAGES OF CONSTRUCTION, THE STORMWATER CONTROL MEASURE MAY BE USED AS A SEDIMENT BASIN FOR
EROSION CONTROL PURPOSES. IF SO, THE CONTRACTOR SHALL FOLLOW THE GENERAL CONSTRUCTION SEQUENCE BELOW:
A. THE CONTRACTOR SHALL CONSTRUCT THE ENTIRE FACILITY (PERMANENT OUTLET STRUCTURE, DAM, ETC.) WITH THE EXCEPTION OF

THE INTERIOR FINE GRADING FOR THE FACILITY. THE INTERIOR FINE GRADING WILL BE CONSTRUCTED ONCE THE EROSION CONTROL 
PHASE IS COMPLETE.

B. THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) SHALL BE CONNECTED TO THE PERMANENT 6"Ø DIP DRAIN PIPE.
C. ONCE THE UPSTREAM DRAINAGE AREA IS STABILIZED AND THE EROSION CONTROL INSPECTOR APPROVES THE REMOVAL OF THE

SEDIMENT BASIN (SEE REQUIRED TOWN OF KNIGHTDALE SCM BASIN REMOVAL SEQUENCE, NOTE 14.1-14.5), THE CONTRACTOR SHALL
REMOVE THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) AND CLEAN OUT THE BASIN. ALL SEDIMENT, TRASH, ETC. SHALL BE
DISPOSED OF PROPERLY (I.E. - PLACED IN A LANDFILL) AND NOT STOCKPILED IN AN AREA WHERE WATER QUALITY COULD BE
ADVERSELY AFFECTED.

D. ONCE THE BASIN IS CLEANED OUT, AND ALL EROSION CONTROL DEVICES REMOVED, THE CONTRACTOR SHALL CONSTRUCT THE
INTERIOR GRADING SHOWN ON THIS SHEET.

E. ONCE THE GRADING IS COMPLETE, THE CONTRACTOR SHALL REQUEST AN ON-SITE INSPECTION AND AN AS-BUILT SURVEY PRIOR TO 
INSTALLATION OF THE STORMWATER CONTROL MEASURE PLANTS. IF THE CONTRACTOR PLANTS THE PROPOSED VEGETATION PRIOR
TO AN AS-BUILT SURVEY (AND SUBSEQUENT APPROVAL), ANY CHANGES TO THE GRADING / RE-PLANTING OF PLANTS WILL BE AT THE
CONTRACTOR'S EXPENSE.

F. ONCE THE ENGINEER HAS APPROVED THE AS-BUILT GRADING, THE CONTRACTOR SHALL PLANT THE PROPOSED STORMWATER
CONTROL MEASURE PLANTS SHOWN ON THE LANDSCAPE PLAN FOR THE FACILITY. AFTER COMPLETION OF THE PLANTING, THE
LANDSCAPE CONTRACTOR SHALL PROVIDE A LETTER TO THE ENGINEER CERTIFYING THAT THE PLANTS HAVE BEEN INSTALLED PER THE
APPROVED STORMWATER CONTROL MEASURE PLANTING PLAN.

6. ALL OSHA REQUIREMENTS FOR EXCAVATIONS (SHORING, DEPTH, ETC.) ARE THE RESPONSIBILITY OF THE CONTRACTOR. IF REQUIRED, THE 
CONTRACTOR SHALL PROVIDE AN EXCAVATION PLAN TO BE SEALED BY A NC P.E. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO 
DETERMINE IF AN EXCAVATION PLAN IS REQUIRED. THE JOHN R. MCADAMS COMPANY ASSUMES NO RESPONSIBILITY FOR ANY 
EXCAVATION DESIGN RELATED TO SAFETY OR OSHA REQUIREMENTS.

7. ON-SITE GEOTECHNICAL ENGINEER TO DETERMINE IF IN-SITU SOILS ENCOUNTERED WOULD MAINTAIN A STORMWATER CONTROL 
MEASURE PERMANENT POOL AT DESIGN ELEVATION.  IF HIGHLY PERMEABLE SOILS ARE ENCOUNTERED THAT WOULD NOT MAINTAIN 
THE PERMANENT POOL ELEVATION AS DESIGNED, A CLAY LINER MAY BE REQUIRED TO MAINTAIN A PERMANENT POOL OF WATER IN THE 
STORMWATER CONTROL MEASURE. FINAL DETERMINATION IF A CLAY LINER IS NEEDED SHALL BE THE RESPONSIBILITY OF THE ON-SITE 
GEOTECHNICAL ENGINEER. UPON DETERMINATION OF HIGHLY PERMEABLE SOIL CONDITIONS, ON-SITE GEOTECHNICAL ENGINEER WILL
INFORM THE DESIGN ENGINEER AND RECOMMEND LINER SPECIFICATIONS.

8. IT IS ANTICIPATED THAT DEWATERING WILL BE NECESSARY IN THE EXCAVATION AREAS (E.G. - EMBANKMENT SUB GRADE, INTERIOR
PORTIONS OF THE STORMWATER CONTROL MEASURE, KEY TRENCH, ETC.). THEREFORE, THE CONTRACTOR SHALL FURNISH, INSTALL,
OPERATE, AND MAINTAIN ANY PUMPING EQUIPMENT, ETC. NEEDED FOR REMOVAL OF WATER FROM VARIOUS PARTS OF THE
STORMWATER CONTROL MEASURE SITE. DURING PLACEMENT OF FILL WITHIN THESE AREAS, THE CONTRACTOR SHALL KEEP THE WATER
LEVEL BELOW THE BOTTOM OF THE EXCAVATION / CONSTRUCTION AREAS. THE MANNER IN WHICH THE WATER IS REMOVED SHALL BE
SUCH THAT THE EXCAVATION BOTTOM AND SIDE SLOPES ARE STABLE, WITH NO SEDIMENT DISCHARGED FROM THE SITE (I.E. PUMPED
WATER MAY NEED TO BE DIRECTED TO AN APPROVED EROSION CONTROL DEVICE SUCH AS A DIRT BAG (ACF ENVIRONMENTAL), OR
ENGINEER APPROVED EQUIVALENT, PRIOR TO DISCHARGE).

9. THE GRADES SHOWN ON THIS PLAN ARE FINISHED GRADES. IF THE EXISTING SOIL LAYER AFTER CONSTRUCTION / COMPACTION IS NOT
DETERMINED SUITABLE BY A LANDSCAPE PROFESSIONAL FOR THE WETLAND PLANTINGS, THEN THE CONTRACTOR SHALL AMEND THE
PLANTING AREA OF THE WETLAND AS DIRECTED BY A LANDSCAPE PROFESSIONAL.

10. PRIOR TO TOPSOIL INSTALLATION, THE CONTRACTOR SHALL SCARIFY THE TOP 2"-3" OF THE BERM SECTION TO PROMOTE BONDING OF
THE TOPSOIL WITH THE COMPACTED FILL. THE TOPSOIL DEPTH SHALL RANGE FROM 3"-4" ON THE DAM EMBANKMENT AND WETLAND.
PLEASE NOTE THE TOPSOIL SHALL BE AMENDED, AS DIRECTED BY A LANDSCAPE PROFESSIONAL, PRIOR TO INSTALLATION ON THE
EMBANKMENT AND WETLAND.

11. THE CONTRACTOR SHALL REFER TO THE LANDSCAPE PLAN FOR THE PERMANENT PLANTING PLAN/SCHEDULE FOR THIS FACILITY.
CONTRACTOR SHALL COORDINATE WITH A LANDSCAPE PROFESSIONAL REGARDING SCHEDULING FOR PLANT INSTALLATION. PLEASE NOTE
THAT NO TREES/SHRUBS OF ANY TYPE MAY BE PLANTED ON THE PROPOSED DAM EMBANKMENT (FILL AREAS).

OUTLET STRUCTURE MATERIAL SPECIFICATIONS
1. THE 24"Ø RCP OUTLET BARREL SHALL BE CLASS III RCP, MODIFIED BELL AND SPIGOT, MEETING THE REQUIREMENTS OF ASTM C76-LATEST. 

THE PIPES SHALL HAVE CONFINED O-RING RUBBER GASKET JOINTS MEETING ASTM C-443-LATEST. THE PIPE JOINTS SHALL BE TYPE R-4.

2. THE STRUCTURAL DESIGN FOR THE 4' X 4' (INTERNAL DIMENSIONS) RISER BOX WITH EXTENDED BASE SHALL BE BY OTHERS. PRIOR TO
ORDERING THE STRUCTURES, THE CONTRACTOR SHALL PROVIDE, TO THE DESIGN ENGINEER FOR REVIEW, SHOP DRAWINGS AND
SUPPORTING STRUCTURAL CALCULATIONS SEALED BY A P.E. REGISTERED IN NORTH CAROLINA DEMONSTRATING THE PERTINENT VERTICAL
LOADS ARE SUPPORTED BY THE CONCRETE RISER STRUCTURE.

3. THE RISER BOX OUTLET STRUCTURE SHALL BE PROVIDED WITH STEPS 16" ON CENTER. STEPS SHALL BE PROVIDED ON THE INNER WALL OF
THE RISER BOX. STEPS SHALL BE IN ACCORDANCE WITH NCDOT STD. 840.66. PLEASE REFER TO SHEET C9.13 FOR LOCATION OF THE RISER
STEPS.  NOTE THE STEPS SHALL LINE UP WITH THE ACCESS HATCH OF THE TRASH RACK.

4. THE CONCRETE ANTI-FLOTATION BLOCK SHALL BE CAST-IN-PLACE.  STEEL REINFORCEMENT AND CONNECTION TO THE RISER SHALL BE
PROVIDED IN ACCORDANCE WITH THE DETAIL ON SHEET C9.14.  THE CONTRACTOR SHALL ENSURE THE WEIGHT OF THE ENTIRE RISER
STRUCTURE IS GREATER THAN OR EQUAL TO 7,586 LBS.  IN LIEU OF CAST-IN-PLACE, THE CONTRACTOR MAY OPT FOR A PRECAST
ANTI-FLOTATION BLOCK.  SHOP DRAWINGS FOR THE PRECAST BLOCK SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW.  THE PRECAST
ANTI-FLOTATION BLOCK SHALL HAVE A SHIPPING WEIGHT OF 10,437 LBS.

5. THE RISER BOX JOINTS SHALL BE SEALED USING BUTYL RUBBER SEALANT CONFORMING TO ASTM-C990-LATEST. IF NECESSARY, THE
CONTRACTOR SHALL INCORPORATE A WATERSTOP INTO THE RISER BOX JOINT TO ENSURE A WATERTIGHT CONNECTION. THE
CONTRACTOR SHALL PARGE JOINTS ON BOTH THE INSIDE AND OUTSIDE WITH NON-SHRINK GROUT AND INSTALL GALVANIZED STEEL
STRAPS PER DETAIL ON SHEET C9.13.

6. PRIOR TO ORDERING, THE CONTRACTOR SHALL SUBMIT TRASH RACK SHOP DRAWINGS TO THE ENGINEER FOR REVIEW. CONTRACTOR
SHALL ENSURE THAT AN ACCESS HATCH IS PROVIDED WITHIN THE TRASH RACK (SEE DETAIL FOR LOCATION) THAT WILL ALLOW FOR
FUTURE MAINTENANCE ACCESS. CONTRACTOR SHALL ALSO PROVIDE A CHAIN AND LOCK FOR SECURING THE ACCESS HATCH. NOTE THE
ACCESS HATCH SHALL LINE UP WITH THE ACCESS STEPS AFTER INSTALLATION.

7. ALL POURED CONCRETE SHALL MEET THE FOLLOWING SPECIFICATIONS UNLESS OTHERWISE NOTED:

-MINIMUM 3000 PSI (28 DAY)
-SLUMP = 3" - 5"
-ENTRAINED AIR = 5% - 7%

PLEASE NOTE NO CONCRETE SHALL BE POURED WHEN THE AMBIENT AIR TEMPERATURES ARE EXPECTED TO BE ABOVE 85°F OR BELOW
40°F. CAST-IN-PLACE CONCRETE SHALL BE "WET CURED" AFTER FINISHING FOR A MINIMUM OF 48 HOURS.

ON-SITE GEOTECHNICAL ENGINEER TO ENSURE AND CERTIFY ALL POURED CONCRETE MEETS THE ABOVE SPECIFICATIONS.

8. GEOTEXTILE FABRIC FOR THE 24"Ø RCP OUTLET BARREL JOINTS SHALL BE MIRAFI 180N OR ENGINEER APPROVED EQUAL (NON-WOVEN
FABRIC).

9. STORMWATER CONTROL MEASURE EMERGENCY DRAW DOWN IS VIA AN 6"Ø PLUG VALVE. THE VALVE SHALL BE A M&H STYLE 1820
ECCENTRIC VALVE OR APPROVED EQUAL. THIS VALVE IS IN ACCORDANCE WITH AWWA C-517, AND SHALL BE OPERABLE FROM TOP OF
OUTLET STRUCTURE VIA A HAND WHEEL (SEE DETAIL SHEET C9.13). THE CONTRACTOR SHALL PROVIDE A REMOVABLE VALVE WRENCH
WITH A HAND WHEEL ON TOP FOR OPERATION OF THE 6"Ø PLUG VALVE.

BERM AND SOIL COMPACTION SPECIFICATIONS
1. PRIOR TO CONSTRUCTION, THE ON-SITE GEOTECHNICAL ENGINEER SHALL IDENTIFY BORROW / FILL AREAS AND VERIFY THEIR SUITABILITY

FOR USE WITHIN THE DAM EMBANKMENT. ALSO, THE ON-SITE GEOTECHNICAL ENGINEER SHALL PERFORM STANDARD PROCTORS ON THE
PROPOSED BORROW MATERIAL TO ENSURE THAT OPTIMUM MOISTURE CONTENT AND COMPACTION CAN BE ACHIEVED / CONTROLLED
DURING CONSTRUCTION.

2. ALL FILL MATERIALS TO BE USED FOR THE DAM EMBANKMENT SHALL BE TAKEN FROM BORROW AREAS APPROVED BY THE ON-SITE
GEOTECHNICAL ENGINEER. THE FILL MATERIAL SHALL BE FREE FROM ROOTS, STUMPS, WOOD, STONES GREATER THAN 6", AND FROZEN
OR OTHER OBJECTIONABLE MATERIAL. THE FOLLOWING SOIL TYPES ARE SUITABLE FOR USE AS FILL WITHIN THE DAM EMBANKMENT AND
KEY TRENCH: ML AND CL. ALL FILL MATERIALS SHALL BE APPROVED BY THE ONSITE GEOTECHNICAL ENGINEER FOR THE INTENDED USE.

3. FILL PLACEMENT FOR THE EMBANKMENT SHALL NOT EXCEED A MAXIMUM 8" LIFT (UNCOMPACTED). EACH LIFT SHALL BE CONTINUOUS
FOR THE ENTIRE LENGTH OF EMBANKMENT. BEFORE PLACEMENT OF FILL FOR THE BERM SECTION, ALL UNSUITABLE MATERIAL SHALL BE
REMOVED AND THE SURFACE PROPERLY PREPARED FOR FILL PLACEMENT. FILL MATERIAL ADJACENT TO ALL SPILLWAY AND DRAINAGE
STRUCTURES SHALL BE PLACED IN 4-INCH (UNCOMPACTED) LIFTS AND HAND-COMPACTED TO THE SAME COMPACTION AND MOISTURE
REQUIREMENTS AS THE ENTIRE EMBANKMENT.

4. ALL FILL SOILS USED IN THE EMBANKMENT CONSTRUCTION SHALL BE COMPACTED TO AT LEAST 95% OF THE STANDARD PROCTOR
MAXIMUM DRY DENSITY (ASTM D-698). THE FILL SOILS SHALL BE COMPACTED AT A MOISTURE CONTENT WITHIN -1 TO +3 PERCENT OF ITS
OPTIMUM MOISTURE CONTENT. COMPACTION TESTS SHALL BE PERFORMED BY THE ON-SITE GEOTECHNICAL ENGINEER DURING
CONSTRUCTION TO VERIFY THAT THE PROPER COMPACTION LEVEL HAS BEEN REACHED. THE FILL SHOULD BE COMPACTED USING A
SHEEPSFOOT TYPE COMPACTOR. IN ORDER TO PREVENT DAMAGE TO THE PIPE, NO COMPACTION EQUIPMENT SHALL CROSS ANY PIPE
UNTIL MINIMUM COVER IS ESTABLISHED ALONG THE PIPE.

5. THE DESIGN ENGINEER SHALL BE PROVIDED WITH REPORTS AND CERTIFICATION, BY THE ON-SITE GEOTECHNICAL ENGINEER, THAT THE
GEOTECHNICAL ASPECTS OF THE FACILITY HAVE BEEN CONSTRUCTED PER PLAN. THIS CERTIFICATION MUST ADDRESS THE TESTING FOR
MATERIALS AND COMPACTION OF THE DAM EMBANKMENT AND SPILLWAY. THESE REPORTS AND CERTIFICATION WILL BE NEEDED DURING
THE AS-BUILT CERTIFICATION PROCESS FOR THIS STORMWATER CONTROL MEASURE. THEREFORE, IT SHALL BE THE CONTRACTOR'S
RESPONSIBILITY TO COORDINATE TESTING AND OBSERVATION WITH THE ON-SITE GEOTECHNICAL ENGINEER.

6. TESTING OF THE NEW FILL MATERIALS SHALL BE PERFORMED TO VERIFY THAT THE RECOMMENDED LEVEL OF COMPACTION IS ACHIEVED
DURING CONSTRUCTION. THEREFORE, ONE DENSITY TEST SHALL BE PERFORMED FOR EVERY 2,500 SQUARE FEET OF AREA FOR EVERY LIFT
OF FILL OR AS RECOMMENDED BY THE ON-SITE GEOTECHNICAL ENGINEER.

7. TESTING WILL BE REQUIRED ALONG THE 24"∅ RCP OUTLET BARREL AT A FREQUENCY OF ONE TEST PER 25 LF OF PIPE PER VERTICAL FOOT
OF FILL OR AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER.

STATEMENT OF RESPONSIBILITY
1. ALL REQUIRED MAINTENANCE AND INSPECTIONS OF THE STORMWATER CONTROL MEASURE SHALL BE THE RESPONSIBILITY OF THE

OWNER, PER THE EXECUTED OPERATION AND MAINTENANCE AGREEMENT FOR THIS FACILITY.

CONSTRUCTION SEQUENCE
1. PRIOR TO CONSTRUCTION, THE OWNER SHALL OBTAIN A LAND DISTURBING (GRADING) PERMIT AND AN "APPROVAL TO CONSTRUCT"

FROM THE TOWN OF KNIGHTDALE AND ALL OTHER NECESSARY PERMITS FROM APPLICABLE AGENCIES (E.G. 404 / 401 PERMITS)

2. INSTALL ALL SEDIMENT AND EROSION CONTROL MEASURES PER THE APPROVED SEDIMENT AND EROSION CONTROL PLAN. THE
CONTRACTOR SHALL MAINTAIN ALL APPROVED SEDIMENT AND EROSION CONTROL MEASURES THROUGHOUT THE ENTIRE PROJECT, AS
REQUIRED. THE CONTRACTOR SHALL RECEIVE APPROVAL FROM THE EROSION CONTROL INSPECTOR, AS REQUIRED BY GOVERNING
AGENCIES, PRIOR TO ANY CLEARING.

3. CLEAR AND GRUB AREA WITHIN THE LIMITS OF THE PROPOSED DAM CONSTRUCTION. ALL TREES AND THEIR ENTIRE ROOT SYSTEMS MUST
BE REMOVED FROM THE DAM FOOTPRINT AREA AND BACKFILLED WITH SUITABLE SOIL MATERIAL. THE BACKFILLED AREAS SHALL BE
COMPACTED TO THE SAME STANDARDS AS THE DAM EMBANKMENT. THE REMAINING AREA OF THE EMBANKMENT SHALL BE STRIPPED TO
A SUITABLE DEPTH AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER. ANY RESIDUAL SOILS TO BE LEFT IN PLACE MUST BE WELL
SCARIFIED TO PROMOTE BONDING OF THE NEW EMBANKMENT FILL. NO EMBANKMENT MATERIAL SHALL BE PLACED FOR THE DAM OR
KEY TRENCH UNTIL APPROVAL OF THE DAM SUBGRADE IS OBTAINED FROM THE ON-SITE GEOTECHNICAL ENGINEER.

4. EXCAVATE FOR THE NEW KEY TRENCH ALONG THE CENTERLINE OF THE PROPOSED DAM EMBANKMENT. THE TRENCH SHALL EXTEND A
MINIMUM OF 5 FT BELOW EXISTING GRADE OR 2 FT BELOW THE 24"Ø RCP OUTLET BARREL AND SHALL HAVE A MINIMUM BOTTOM
WIDTH OF 5 FEET. THE KEY TRENCH SIDESLOPES SHALL BE A MINIMUM OF 1:1 (H:V). WHEN EXCAVATING THE KEY TRENCH, IF ANY DEBRIS
IS ENCOUNTERED TO AN EXTENT THAT SUCH DEBRIS MAY EXIST IN OTHER INSITU PORTIONS OF THE DAM EMBANKMENT, IT SHOULD ALSO
BE REMOVED.  THE KEY TRENCH SHALL BE COMPACTED TO THE SAME SPECIFICATION LISTED IN ITEM 4 OF THE SECTION TITLED "BERM
AND SOIL COMPACTION SPECIFICATIONS." DEPENDING UPON ON-SITE SOIL CONDITIONS ENCOUNTERED DURING EXCAVATION, THE
ON-SITE GEOTECHNICAL ENGINEER MAY VARY THE DEPTH AND DIMENSIONS OF THE KEY TRENCH AS DEEMED NECESSARY. THE ON-SITE
GEOTECHNICAL ENGINEER SHALL RETAIN DOCUMENTATION OF ANY VARIATION FOR FUTURE AS-BUILT SUBMITTALS TO THE TOWN OF
KNIGHTDALE.

5. BEGIN PLACEMENT OF BACKFILL WITHIN THE KEY TRENCH. THE KEY TRENCH SHALL BE COMPACTED TO THE SPECIFICATIONS LISTED ITEM 4
OF THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS." THE KEY TRENCH SHALL BE TESTED PER THE SPECIFICATIONS
LISTED IN THAT SECTION.

6. PRIOR TO INSTALLATION, SUBGRADE CONDITIONS ALONG THE SPILLWAY PIPES SHOULD BE EVALUATED BY THE ON-SITE GEOTECHNICAL
ENGINEER TO ASSESS WHETHER SUITABLE BEARING CONDITIONS EXIST AT THE SUBGRADE LEVEL. SHOULD SOFT OR OTHERWISE
UNSUITABLE CONDITIONS BE ENCOUNTERED ALONG THE PIPE ALIGNMENTS, THESE MATERIALS SHOULD BE UNDERCUT AS DIRECTED BY
THE GEOTECHNICAL ENGINEER. THE UNDERCUT MATERIALS SHALL BE REPLACED WITH ADEQUATELY COMPACTED STRUCTURAL FILL, LEAN
CONCRETE OR FLOWABLE FILL AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER.

7. IN ORDER TO HELP PROTECT THE SOIL SUBGRADE FROM DETERIORATION (DUE TO EXPOSURE, RAINFALL, SEEPAGE, AND RUNOFF) BEFORE
THE CRADLE CAN BE POURED, IT IS STRONGLY RECOMMENDED THAT A 3" TO 4" THICK CONCRETE MUD MAT BE POURED OVER THE
SUBGRADE ONCE IT IS APPROVED BY THE ON-SITE GEOTECHNICAL ENGINEER. THE MUD MAT WILL ALSO PROVIDE BEARING FOR THE
BLOCKS THAT TEMPORARILY SUPPORT THE SPILLWAY PIPE UNTIL THE CRADLE CAN BE POURED. THE METHOD OF BLOCK SUPPORT FOR THE
PIPE PROPOSED BY THE CONTRACTOR SHOULD BE SUBMITTED TO THE JOHN R. McADAMS COMPANY FOR REVIEW.

8. BEGIN CONSTRUCTION OF THE NEW EMBANKMENT. FILL MATERIALS SHALL BE PLACED IN MAXIMUM 8" THICK LIFTS PRIOR TO
COMPACTION, UNLESS DIRECTED OTHERWISE BY THE ON-SITE GEOTECHNICAL ENGINEER. FILL LIFTS SHALL BE CONTINUOUS OVER THE
ENTIRE LENGTH OF FILL. IF IT IS NECESSARY, THE EMBANKMENT FILL MATERIAL WILL BE OVERBUILT IN HORIZONTAL LIFTS AND CUT BACK
TO FINAL GRADE IN ORDER TO ACHIEVE PROPER COMPACTION.

9. AS CONSTRUCTION OF THE EMBANKMENT MOVES FORWARD, IT WILL BE NECESSARY TO INSTALL THE CONCRETE CRADLE. SEE NOTE ON
CRADLE DETAIL (SHEET C9.14). THIS MAY BE CONSTRUCTED USING ONE OF THE FOLLOWING METHODS:

A. IF THE PROPOSED STRUCTURAL FILL MATERIAL IS UTILIZED AS THE FORMWORK FOR THE CONCRETE CRADLE, THEN THE STRUCTURAL
FILL SHOULD BE INSTALLED AND COMPACTED UP TO THE TOP OF CONCRETE CRADLE ELEVATION. ONCE THE STRUCTURAL FILL
REACHES THE NEXT DOWNSTREAM JUNCTION BOX OR HEADWALL AND IS COMPACTED TO THE ELEVATION OF THE TOP OF THE
CONCRETE CRADLE, EXCAVATE THE CONCRETE CRADLE TRENCH PER THE PROVIDED DETAILS AND CONSTRUCT THE CONCRETE CRADLE
AS PER THE PROVIDED CONCRETE CRADLE DETAIL.

B. IF THE PROPOSED STRUCTURAL FILL IS NOT UTILIZED AS THE FORMWORK FOR THE CONCRETE CRADLE, THEN PRIOR TO
CONSTRUCTING THE STRUCTURAL FILL EMBANKMENT, THE FORMWORK FOR THE CONCRETE CRADLE SHOULD BE INSTALLED ON
EXISTING GROUND AND/OR THE MUD MAT.  THE CONCRETE CRADLE SHALL BE CONSTRUCTED PER THE PROVIDED DETAILS

10. AS AN ALTERNATE TO A CONCRETE CRADLE UNDER THE BARREL PIPE (SEE SHEET C9.14), THE CONTRACTOR MAY CHOOSE TO ELIMINATE
THE CONCRETE CRADLE AND USE COMPACTED BACKFILL IF THE ON-SITE GEOTECHNICAL ENGINEER WILL PROVIDE A NC PE SEALED LETTER
CERTIFYING THAT THE COMPACTION UNDER, AROUND, AND ABOVE THE BARREL MEETS THE SPECIFICATIONS OF THE EMBANKMENT
COMPACTION REQUIREMENTS AND MOISTURE CONTENT.  THIS CERTIFICATION LETTER MUST BE SUBMITTED TO THE DESIGN ENGINEER
PRIOR TO BACKFILL.  THIS SEPARATE CERTIFICATION MUST BE SPECIFIC TO THE BARREL PIPE FOR THE FACILITY, AND MUST CLEARLY STATE
THAT ALL SOIL MATERIAL UNDER, AROUND, AND ABOVE THE BARREL PIPE MEETS THE BERM AND SOIL COMPACTION SPECIFICATIONS ON
THIS SHEET.  THIS CERTIFICATION IS TO INCLUDE REFERENCE TO BOTH MATERIAL AND COMPACTION, AND MUST STATE THAT ALL
MATERIALS UNDER, AROUND, AND ABOVE THE BARREL HAVE BEEN COMPACTED PER THE BERM MATERIAL SPECIFICATIONS (AT LEAST 95%
OF MAXIMUM DRY DENSITY USING ASTM D698 STANDARD PROCTOR) WITH NO VOID SPACES PRESENT.  THE CONTRACTORS INTENT TO
UTILIZE THIS ALTERNATIVE MUST BE STATED PRIOR TO CONSTRUCTION TAKING PLACE.  THIS CONTRACTORS CERTIFICATION MUST BE
PRESENTED TO THE DESIGN ENGINEER BEFORE AN AS-BUILT CERTIFICATION CAN BE ISSUED FOR THIS FACILITY.

11. INSTALL RISER / BARREL ASSEMBLY, ALONG WITH THE EMERGENCY DRAIN SYSTEM. INSTALL 24" RCP OUTLET BARREL SPILLWAY FILTER
FROM THE DETAILS SHOWN ON SHEET C9.14.

12. CONSTRUCT EMBANKMENT PER SPECIFICATIONS LISTED IN THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS" AND
REQUIREMENTS OF THE ON-SITE GEOTECHNICAL ENGINEER. ALL CHARACTERISTICS OF THE EMBANKMENT FILL MATERIAL SHALL MEET THE
STANDARDS SET FORTH IN "BERM AND SOIL COMPACTION SPECIFICATIONS", INCLUDING COMPACTION AND MOISTURE REQUIREMENTS. IF
NECESSARY TO ACHIEVE PROPER COMPACTION, THE EMBANKMENT FILL MATERIAL WILL BE OVERBUILT IN HORIZONTAL LIFTS AND CUT
BACK TO PROPER FINAL GRADE. ANY HAND COMPACTION ACTIVITIES AROUND SPILLWAY OR DRAIN STRUCTURES SHALL BE CONDUCTED IN
4-INCH LOOSE LIFTS AND BE TO THE SAME COMPACTION AND MOISTURE REQUIREMENTS AS THE ENTIRE EMBANKMENT. ALL
COMPACTION AND MOISTURE TESTING SHALL BE CARRIED OUT AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER AND AS LISTED IN
THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS".

13. UPON COMPLETION OF DAM EMBANKMENT, PROMPTLY STABILIZE AND SEED DAM EMBANKMENT PER SEEDING SCHEDULE. PERMANENT 
GROUND COVER SHALL BE ESTABLISHED PER THE PERMANENT SEEDING SCHEDULE FOUND ON SHEET C9.15.

14. THE CONTRACTOR SHALL CONSTRUCT THE ENTIRE FACILITY (PERMANENT OUTLET STRUCTURE, DAM, ETC.) WITH THE EXCEPTION OF THE
INTERIOR FINE GRADING FOR THE FACILITY. THE INTERIOR FINE GRADING WILL BE CONSTRUCTED ONCE THE EROSION CONTROL  PHASE IS
COMPLETE. THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) SHALL BE CONNECTED TO THE PERMANENT 6"Ø DIP DRAIN PIPE. ONCE
THE UPSTREAM DRAINAGE AREA IS STABILIZED THE REQUIRED TOWN OF KNIGHTDALE SCM BASIN REMOVAL SEQUENCE MUST BE
FOLLOWED.

14.1. SCHEDULE A SITE MEETING WITH THE TOWN OF KNIGHTDALE EROSION CONTROL INSPECTOR TO DETERMINE IF A BASIN CAN BE
REMOVED. INSTALL SILT FENCING OR OTHER TEMPORARY EROSION CONTROL MEASURES AS NEEDED PRIOR TO REMOVAL OF THE
BASIN.

14.1. CONTACT NCDEQ - RALEIGH REGIONAL OFFICE (919) 791-4200 TO DETERMINE THE DIVISION OF ENERGY, MINERAL AND LAND
RESOURCES CONTACT PERSON TO RECEIVE DEWATERING NOTIFICATIONS. AT LEAST 10 DAYS PRIOR TO BEGINNING DEWATERING
ACTIVITY, SEND EMAIL TO NCDEQ-DEMLR CONTACT PERSON AND COPY ENVIRONMENTAL CONSULTANT THAT MET YOU ONSITE. THE
EMAIL SHOULD INCLUDE E&SC JURISDICTION: TOWN OF KNIGHTDALE, TOK PROJECT: NAME, NUMBER, AND LOCATION (CITY/TOWN),
ENVIRONMENTAL CONSULTANT NAME, AND ADDRESS THE FOLLOWING: A) REASON FOR CONVERSION, B) BASIN #, C) DEWATERING
METHOD, AND D) ALL OTHER NECESSARY INFO FROM PART II, SECTION G, ITEM 4 OF THE NCG01. (KEEP EMAIL FOR YOUR NPDES
MONITORING DOCUMENTATION

14.2. AFTER RECEIVING POSITIVE CONFIRMATION FROM NCDEQ-DEMLR THAT YOU MAY REMOVE THE BASIN OR ON > DAY 11, WHICHEVER
IS SOONER. REMOVE BASIN(S) AND ASSOCIATED TEMPORARY DIVERSION DITCHES. IF PIPES NEED TO BE EXTENDED, PERFORM THIS
OPERATION AT THIS TIME. FINE GRADE AREA IN PREPARATION FOR SEEDING.

14.3. PERFORM SEEDBED PREPARATION, SEED, MULCH AND ANCHOR ANY RESULTING BARE AREAS IMMEDIATELY USING NON-CLUMPING
TURF GRASS (CENTIPEDE / HYBRID BERMUDA)

14.4. INSTALL VELOCITY DISSIPATORS AND/OR LEVEL SPREADERS AS REQUIRED ON THE EROSION CONTROL PLAN.
14.5. WHEN SITE IS FULLY STABILIZED, CALL EROSION CONTROL INSPECTOR FOR APPROVAL OF REMOVING REMAINING TEMPORARY

EROSION CONTROL MEASURES AND ADVICE ON WHEN SITE CAN BE ISSUED A CERTIFICATE OF COMPLETION. NOTE: A MEETING
SHOULD ALSO BE SCHEDULED WITH THE EROSION CONTROL INSPECTOR AND STORMWATER TECHNICIAN TO DETERMINE WHEN A
BASIN MAY BE CONVERTED FOR STORMWATER USE.

15. SCHEDULE A FINAL AS-BUILT INSPECTION AND AS-BUILT SURVEY WITH THE ENGINEER AND SURVEYOR. AN AS-BUILT INSPECTION AND
SURVEY SHALL BE SCHEDULED BEFORE IMPOUNDING WATER IN THE FACILITY AND A MINIMUM OF 60 DAYS PRIOR TO THE ANTICIPATED
DATE OF CERTIFICATION APPROVAL. ANY COMMENTS OR DEFICIENCIES IN THE SCM CONSTRUCTION MUST BE CORRECTED TO THE
SATISFACTION OF THE ENGINEER AND OWNER BEFORE CERTIFICATION SHALL BE GRANTED.

EAM

OVL

STREET "BB"
(54' PU

BLIC R/W
)

STREET "CC"
(54' PUBLIC R/W)

ALLEY "15"
(20' PRIVATE ACCESS EASEMENT)

FOREBAY AND MAIN POOL CROSS-SECTION (TYPICAL)
N.T.S

TOWN OF KNIGHTDALE SCM INSPECTION NOTES
WHEN SCHEDULING INSPECTIONS, PLEASE CALL THE PUBLIC WORKS ADMINISTRATIVE ASSISTANT AT (919) 217-2250.

PLEASE NOTE: THE FOLLOWING PERSONNEL MUST BE PRESENT AT ALL INSPETIONS:
1. SITE SUPERVISOR
2. GEOTECH
3. AS-BUILT CERTIFYING ENGINEER OR SOMEONE UNDER THEIR SUPERVISION

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SCM WITH DAM:
1. KEY TRENCH EXCAVATION
2. PRINCIPAL SPILLWAY PIPE AND ASSOCIATED COMPONENTS: 

A. CONCRETE CRADLE
B. ANTI-SEEP COLLAR
C. SEEPAGE DIAPHRAGM

3. OUTLET STRUCTURE
4. ANTI-FLOTATION BALLAST
5. ANY SITE-CONSTRUCTED REINFORCED CONCRETE STRUCTURES

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SAND FILTERS OR BIORETENTION DEVICES:
A. SUBRADE OR CONSTRUCTED FOUNDATION
B. OUTLET OR RISER IN COMBINATION WITH CONNECTING UNDERDRAINS
C. FILTER MEDIA
D. DAM ITEMS ON PREVIOUS LIST IF APPLICABLE

GEOTECHNICAL TESTING AND CERTIFICATION
ALL REPORTS ARE TO BE SUBMITTED WITHIN 30-DAYS OF DAM COMPLETION
REQUIRED GEOTECHNICAL RECORDS INCLUDE:

1. DAM EMBANKMENT MATERIAL COMPOSITION AND DENSITY TESTING
2. MAP THAT LABELS ALL POINTS WHERE THE DAM AND DAM FOUNDATION AREAS WERE TESTED
3. DIGITAL PHOTOS SHOWING THE DAM FOUNDATION AREAS, THE RISER, THE PRINCIPAL SPILLWAY PIPE, THE CONCRETE CRADLE, THE   

SEEPAGE DIAPHRAGM, RELIEF DRAINS, ETC., BEING INSTALLED.



N.T.S.
RISER JOINT CONNECTION DETAIL

NOTES:

1. CONCRETE ANTI-FLOTATION BLOCK TO BE PROVIDED WITH MINIMUM TEMPERATURE AND
SHRINKAGE STEEL REINFORCEMENT.

2. TRASH RACKS NOT SHOWN FOR CLARITY.

3. THE NUMBER OF GUIDES FOR THE VALVE STEM SHALL BE DETERMINED IN THE FIELD BY THE
CONTRACTOR. THE VALVE STEM MUST BE OPERABLE FROM THE TOP OF THE RISER VIA THE
HANDWHEEL WITH AN INSIGNIFICANT AMOUNT OF PLAY IN THE VALVE STEM.

4. CONTRACTOR SHALL PROVIDE A JOINT IN THE OUTLET BARREL NO MORE THAN 5-FT FROM THE
RISER.

5. FIRST JOINT SHALL BE IN LINE WITH THE EDGE OF THE ANTI-FLOAT BLOCK.

CLIENT

REVISIONS

PROJECT NO. 2020110062

FILENAME

CHECKED BY

DRAWN BY

SCALE

DATE 12. 22. 2022

N0. DATE

M
:\

Pr
oj

ec
ts

\S
U

C\
20

20
11

00
62

\0
4-

Pr
od

uc
tio

n\
W

at
er

 R
es

ou
rc

es
\P

ha
se

 1
\S

ite
 P

la
n 

- C
on

st
ru

ct
io

n 
Dr

aw
in

gs
\C

ur
re

nt
 D

ra
w

in
gs

\2
02

01
10

06
2-

SW
-P

.d
w

g,
 7

/3
/2

02
4 

3:
09

:3
9 

PM
, Z

ac
h 

Le
e

The John R. McAdams Company, Inc.
2905 Meridian Parkway

Durham, NC 27713

phone 919. 361. 5000
fax 919. 361. 2269

license number: C-0293, C-187

www.mcadamsco.com

BR
IO

 - 
PH

AS
E 

1
CO

N
ST

RU
CT

IO
N

 D
RA

W
IN

GS
17

00
 O

LD
 C

RE
W

S 
RO

AD
KN

IG
HT

DA
LE

, N
O

RT
H 

CA
RO

LI
N

A

SHEET

PLAN INFORMATION

SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

C9.13
STORMWATER CONTROL

MEASURE 'P' DETAILS

2020110062-SW-P

AS NOTED
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PLAN INFORMATION

SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

C9.14
STORMWATER CONTROL

MEASURE 'P' DETAILS

®
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2020110062-SW-P

AS NOTED
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SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

STORMWATER CONTROL MEASURE 'P' LANDSCAPE PLAN VIEW
1" = 30'

GRAPHIC SCALE
0 15 30 60

1 inch = 30 ft.

STORMWATER CONTROL MEASURE 'P' PLANTING PLAN SPECIFICATIONS

SEEDBED PREPARATION

1. CHISEL COMPACTED AREAS AND SPREAD TOPSOIL 3-4 INCHES DEEP OVER ADVERSE SOIL CONDITIONS.
TOPSOIL SHOULD BE INCORPORATED INTO THE FINAL GRADING OF THE BASIN SIDE SLOPES AND
SHALLOW LAND AND SHALLOW WATER AREAS. CONTRACTOR SHOULD SCARIFY THE TOP 3-4 INCHES
OF THE COMPACTED FILL TO PROMOTE BONDING WITH TOPSOIL.

2. RIP THE ENTIRE AREA TO 6 INCHES DEPTH.

3. REMOVE ALL LOOSE ROCK, ROOTS, AND OTHER OBSTRUCTIONS LEAVING SURFACE  REASONABLY
SMOOTH AND UNIFORM.

4. PER ONE TIME ONLY, APPLY AGRICULTURAL LIME, FERTILIZER, AND SUPERPHOSPHATE UNIFORMLY
AND MIX  WITH SOIL.

5. CONTINUE TILLAGE UNTIL A WELL-PULVERIZED, FIRM REASONABLY UNIFORM SEEDBED IS  PREPARED
4 TO 6 INCHES DEEP.

6. SEED ON A FRESHLY PREPARED SEEDBED AND COVER.

7. MULCH IMMEDIATELY AFTER SEEDING AND ANCHOR MULCH.

8. INSPECT  ALL SEEDED AREAS AND MAKE NECESSARY REPAIRS OR RESEEDINGS WITHIN  THE PLANTING
SEASON, IF POSSIBLE.  AFTER PERMANENT COVER IS ESTABLISHED.

9. CONSULT CONSERVATION INSPECTOR ON MAINTENANCE TREATMENT.

SEEDING DATE SEEDING MIXTURE APPLICATION RATE
JAN 1 - MAY 1 RYE (GRAIN) 120 LBS/AC 

KOBE LESPEDEZA  50 LBS/AC
MAY 1 - AUG 15 GERMAN MILLET  40 LBS/AC
AUG 15 - DEC 30 RYE (GRAIN) 120 LBS/AC

SOIL AMENDMENTS
FOLLOW RECOMMENDATIONS OF SOIL TESTS OR APPLY 2,000 LB/AC GROUND AGRICULTURE LIMESTONE AND 750 LB/AC 10-10-10
FERTILIZER (FROM AUG 15 - DEC 30, INCREASE 10-10-10 FERTILIZER TO 1000 LB/AC).

MULCH
APPLY 4000 LB/AC STRAW. ANCHOR STRAW BY TACKING WITH ASPHALT, NETTING, OR A MULCH ANCHORING TOOL. A DISK WITH
BLADES SET NEARLY STRAIGHT CAN BE USED AS A MULCH ANCHORING TOOL.

MAINTENANCE
JAN 1 - AUG 15: REFERTILIZE IF GROWTH IS NOT FULLY ADEQUATE. RESEED, REFERTILIZE, AND MULCH IMMEDIATELY FOLLOWING

EROSION OR OTHER DAMAGE.

AUG 15 - DEC 30: REPAIR AND REFERTILIZE DAMAGED AREAS IMMEDIATELY. TOP DRESS WITH 50 LB/AC OF NITROGEN IN MARCH. IF
IT IS NECESSARY TO EXTEND TEMPORARY COVER BEYOND JUNE 15, OVERSEED WITH 50 LB/AC KOBE LESPEDEZA IN
LATE FEBRUARY OR EARLY MARCH.

NOTE:  USE THE TEMPORARY SEEDING SCHEDULE ONLY WHEN DATE IS NOT CORRECT TO USE THE PERMANENT SEEDING SCHEDULE.

667

662

664

639

649

644

PLANTING INSTRUCTIONS

PLANTING TECHNIQUES
A. INSURE THAT ROOTS, ONCE REMOVED FROM POT, ARE STRAIGHTENED AND FACE DOWNWARD.
B. CREATE PLANTING AREA FOR EACH PLANT AND EXCAVATE PIT.
C. PLACE PLANTS IN PIT INSURING ROOTS ARE FACING COMPLETELY DOWNWARD.
D. HEEL IN SOIL AROUND PLANT AND PROCEED TO NEXT PLANTING LOCATION.
E. NEWLY PLANTED PLANTS NEED TO BE FASTENED TO THE SUBSTRATE FOR THE ESTABLISHMENT OF

NEW ROOTS.
F. ROOTS SHALL BE SPREAD IN THEIR NORMAL POSITION. ALL BROKEN OR FRAYED ROOTS HALL BE CUT

OFF CLEANLY.
G. THE DIAMETER OF THE PITS FOR ALL VEGETATIVE STOCK SHALL BE AT LEAST THREE TIMES THE

DIAMETER OF THE ROOT MASS. PLANT PIT WALL SHALL BE SCARIFIED PRIOR TO PLANT INSTALLATION.
H. SET THE PLANTS UPRIGHT, IN THE CENTER OF THE PIT. THE BOTTOM OF THE ROOT MASS SHOULD BE

RESTING ON UNDISTURBED SOIL.
I. PLACE THE BACKFILL AROUND THE BASE AND SIDES OF THE ROOT MASS, AND WORK EACH LAYER TO

SETTLE BACKFILL AND TO ELIMINATE VOIDS AND AIR POCKETS. WHEN PIT IS APPROXIMATELY 2/3 FULL,
WATER THOROUGHLY BEFORE PLACING REMAINDER OF THE BACKFILL. WATER AGAIN AFTER PLACING
FINAL LAYER OF BACKFILL.

J. BROKEN OR DAMAGED PARTS WILL BE CUT BACK TO UNDAMAGED TISSUE, LEAVING AS MUCH GREEN
BASAL TISSUE AS POSSIBLE ABOVE THE ROOTS. IF MORE THAN FIFTY PERCENT (50%) OF THE PLANT IS
DAMAGED THEN CONTRACTOR SHALL REPLACE THE PLANT.

CONTAINER STOCK / BARE ROOT
A. STOCK SHALL HAVE BEEN GROWN IN A CONTAINER LONG ENOUGH FOR THE ROOT SYSTEM TO HAVE

DEVELOPED SUFFICIENTLY TO HOLD ITS SOIL TOGETHER ONCE REMOVED FROM THE CONTAINER.
B. CONTAINER PLANTS WILL NEED TO BE WATERED REGULARLY AND PLACED IN SHADY CONDITIONS

UNTIL PLANTING OCCURS.
C. BARE ROOT PLANTS ARE FOR IMMEDIATE PLANTING, OTHERWISE SEE D) BELOW.
D. IF BARE ROOTS SPECIMENS ARE NOT TO BE PLANTED WITHIN FOUR (4) DAYS, TEMPORARY HOLDING

OF BARE ROOT SPECIMENS ARE TO BE COVERED ENTIRELY BY A SUITABLE MEDIUM (ETC. SOIL,
SAWDUST, MULCH OR THE LIKE) AND WATERED REGULARLY SO AS TO NOT DRY OUT.

PLANT LOCATIONS
A. NEW PLANTINGS SHALL BE LOCATED WHERE SHOWN ON PLAN EXCEPT WHERE CHANGES HAVE BEEN

MADE IN PROPOSED CONSTRUCTION.
B. NECESSARY ADJUSTMENTS SHALL BE MADE ONLY AFTER APPROVAL BY THE OWNER OR THE OWNER'S

REPRESENTATIVE.

WATER
WATER SHALL BE POTABLE AND SHALL NOT CONTAIN ELEMENTS TOXIC TO PLANT LIFE.

PP PONTEDERIA PECTINATUS

YELLOW POND-LILY

PICKEREL WEED

NL

24" O.C.

24" O.C.

LEGEND
TYPESCIENTIFIC NAME COMMON NAME SPACINGQTY. SYM. HATCH

4-INCH CONTAINERACORUS CALAMUS SWEETFLAGAC 24" O.C.

4-INCH CONTAINER

LOW MARSH (SHALLOW WATER, TOTAL AREA = 1,535 SF)

4-INCH CONTAINER

24" O.C.

24" O.C.

24" O.C.

4-INCH CONTAINER

4-INCH CONTAINER

HIGH MARSH (SHALLOW LAND, TOTAL AREA = 1,782 SF)

4-INCH CONTAINER

CG WHITE TURTLEHEAD

SC

HA SNEEZEWEED

SAURURUS CERNUUS

HELENIUM AUTUMNALE

CHELONE GLABRA

LIZARD'S TAIL

NUPHAR LUTEA SSP. ADVENA

PROVIDED PERCENTAGE = 32% 2,654 SF

PROVIDED PERCENTAGE = 34% 2,665 SF

PROVIDED PERCENTAGE = 34% 2,648 SF

PROVIDED PERCENTAGE = 30% 2,553 SF

PROVIDED PERCENTAGE = 34% 2,576 SF

PROVIDED PERCENTAGE = 35% 2,593 SF

% OF TOTAL AREA PROVIDED AREA

TEMPORARY SEEDING SCHEDULE

C9.15
STORMWATER CONTROL

MEASURE "P" LANDSCAPE PLAN

2020110062-SW-P

AS NOTED
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PLANTING SCHEDULE
1. ONCE THE GRADING IS COMPLETE, THE CONTRACTOR SHALL REQUEST AN ON-SITE INSPECTION AND

AN AS-BUILT SURVEY PRIOR TO INSTALLATION OF THE STORMWATER MANAGEMENT FACILITY PLANTS.
IF THE CONTRACTOR PLANTS THE PROPOSED VEGETATION PRIOR TO AN AS-BUILT SURVEY (AND
SUBSEQUENT APPROVAL), ANY CHANGES TO THE GRADING / RE-PLANTING OF PLANTS WILL BE AT THE
CONTRACTOR'S EXPENSE.

2. ONCE THE ENGINEER HAS APPROVED THE AS-BUILT GRADING, THE CONTRACTOR SHALL PLANT THE
PROPOSED STORMWATER MANAGEMENT FACILITY PLANTS SHOWN ON THE LANDSCAPE PLAN FOR
THE FACILITY. AFTER COMPLETION OF THE PLANTING, THE LANDSCAPE CONTRACTOR SHALL PROVIDE
A LETTER TO THE ENGINEER CERTIFYING THAT THE PLANTS HAVE BEEN INSTALLED PER THE APPROVED
STORMWATER MANAGEMENT FACILITY PLANTING PLAN. 90% GERMINATION REQUIRED OF
NON-CLUMPING TURF GRASS PRIOR TO FINAL CERTIFICATION.

3. OPTIMAL PLANTING PERIODS RANGE APPROXIMATELY FROM APRIL 15TH THRU JUNE 30TH AND
SEPTEMBER 1ST THRU OCTOBER 31ST. FOR FINAL DETERMINATION OF THE SITE'S PLANTING PERIOD,
THE CONTRACTOR SHALL COORDINATE WITH A LANDSCAPE PROFESSIONAL REGARDING SCHEDULING
FOR PLANT INSTALLATION.

4. IT IS RECOMMENDED THAT THE CONTRACTOR TAKE MEASURES TO PREVENT WILDLIFE FROM
DAMAGING OR CONSUMING WETLAND PLANTINGS.

TOWN OF KNIGHTDALE SCM PLANTING NOTES
1. THE DAM STRUCTURE, INCLUDING FRONT AND BACK EMBANKMENT SLOPES, OF THE POND SHALL BE

VEGETATED WITH NON-CLUMPING TURF GRASS OR SOD. (CENTIPEDE/HYBRID-BERMUDA) 90%
GERMINATION OF NON-CLUMPING TURF WILL BE REQUIRED PRIOR TO FINAL CERTIFICATION FORM
THE TOWN.

2. THE VEGETATED SHELF SHALL BE PLANTED WITH A MINIMUM OF THREE DIVERSE SPECIES OF
HERBACEOUS, NATIVE VEGETATION AT A MINIMUM DENSITY OF 50 PLANTS PER 200 FEET OF SHELF
AREA.

3. CONTRACTOR TO WORK WITH SOILS SCIENTIST TO ENSURE SOILS ARE ADEQUATE TO SUPPORT
PROPER ESTABLISHMENT AND GROWTH OF THE AQUATIC PLANTINGS. CONTRACTOR TO AMEND
SOILS AND INSTALL SOILS IN PLANT, SHRUB, AND TREE AREAS PER DETAILS, SOIL SPECIFICATIONS.
NCDENR SPECIFICATION, AND SOIL SCIENTIST RECOMMENDATIONS.

4. ALL AQUATIC PLANTINGS ARE TO BE INSTALLED DURING THE APPROPRIATE TIME OF YEAR TO
ENSURE SURVIVABILITY. (LAST SPRING FROST AND THE FIRST FALL FROST)

5. ALL DISTURBED AREAS AROUND THE OUTSIDE OF THE DEVICE SHALL BE SEEDED WITH A LAWN AREA
SEED MIX (PER SEEDING SPECIFICATIONS) NATIVE GRASSES, LEGUMES, CLOVERS, AND
WILDFLOWERS.

6. IF THE DEVICE WAS USED DURING CONSTRUCTION AS A SEDIMENT BASIN OR TRAP, THE BASIN MUST
BE CLEANED OUT, GRADED, APPROPRIATE AREAS COVERED WITH 4" OF TOPSOIL AS SPECIFIED IN
NOTE #2 ABOVE, AND VEGETATED WITHIN 14 DAYS OF THE COMPLETION OF CONSTRUCTION.

7. CONTRACTOR SHALL WATER ALL VEGETATION AND GRASS ON A WEEKLY BASIS AS NEEDED TO
ENSURE GRASS AND PLANT SURVIVAL UNTIL AFTER THE SCM IS CERTIFIED AND ACCEPTED BY THE
TOWN.

EMBANKMENTS 

PERMANENT SEEDING SCHEDULE (DAM EMBANKMENTS)
SEEDING DATE SEEDING MIXTURE OPTIONS (CHOOSE ONE) APPLICATION RATE
MARCH 1 - JUNE 31 HYBRID BERMUDA GRASS 1 LBS/1,000 SF (OR MANUFACTURER SPECIFICATIONS)
SEPT 1 - OCT 31 1 LBS/1,000 SF (OR MANUFACTURER SPECIFICATIONS)

SOIL AMENDMENTS
FOLLOW RECOMMENDATIONS OF SOIL TESTS OR APPLY 4,000 LB/AC GROUND AGRICULTURE LIMESTONE AND 1000 LB/AC 10-10-10 FERTILIZER.

MULCH
APPLY 4000 LB/AC STRAW. ANCHOR STRAW BY TACKING WITH ASPHALT, NETTING, OR A MULCH ANCHORING TOOL. A DISK WITH BLADES SET
NEARLY STRAIGHT CAN BE USED AS A MULCH ANCHORING TOOL.

MAINTENANCE
INSPECT AND REPAIR MULCH FREQUENTLY. REFERTILIZE IN LATE WINTER OF THE FOLLOWING YEAR; USE SOIL TESTS OR APPLY 150 LB/AC
10-10-10 FERTILIZER. MOW REGULARLY TO A HEIGHT OF 2-4 INCHES.

NOTE: PERMANENT SEEDING SCHEDULE IS FOR SLOPES OF THE BASIN AND TOP OF BERM. SEE REQUIRED TOWN OF KINIGHTDALE SCM BASIN
REMOVAL SEQUENCE NOTE 13 ON SHEET C9.04 FOR PERMANENT SEEDING CONSTRUCTION SEQUENCE.

HYBRID BERMUDA

TOWN OF KNIGHTDALE SCM INSPECTION NOTES
WHEN SCHEDULING INSPECTIONS, PLEASE CALL THE PUBLIC WORKS ADMINISTRATIVE ASSISTANT AT (919) 217-2250.

PLEASE NOTE: THE FOLLOWING PERSONNEL MUST BE PRESENT AT ALL INSPETIONS:
1. SITE SUPERVISOR
2. GEOTECH
3. AS-BUILT CERTIFYING ENGINEER OR SOMEONE UNDER THEIR SUPERVISION

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SCM WITH DAM:
1. KEY TRENCH EXCAVATION
2. PRINCIPAL SPILLWAY PIPE AND ASSOCIATED COMPONENTS: 

A. CONCRETE CRADLE
B. ANTI-SEEP COLLAR
C. SEEPAGE DIAPHRAGM

3. OUTLET STRUCTURE
4. ANTI-FLOTATION BALLAST
5. ANY SITE-CONSTRUCTED REINFORCED CONCRETE STRUCTURES

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SAND FILTERS OR BIORETENTION DEVICES:
A. SUBRADE OR CONSTRUCTED FOUNDATION
B. OUTLET OR RISER IN COMBINATION WITH CONNECTING UNDERDRAINS
C. FILTER MEDIA
D. DAM ITEMS ON PREVIOUS LIST IF APPLICABLE

GEOTECHNICAL TESTING AND CERTIFICATION
ALL REPORTS ARE TO BE SUBMITTED WITHIN 30-DAYS OF DAM COMPLETION
REQUIRED GEOTECHNICAL RECORDS INCLUDE:

1. DAM EMBANKMENT MATERIAL COMPOSITION AND DENSITY TESTING
2. MAP THAT LABELS ALL POINTS WHERE THE DAM AND DAM FOUNDATION AREAS WERE TESTED
3. DIGITAL PHOTOS SHOWING THE DAM FOUNDATION AREAS, THE RISER, THE PRINCIPAL SPILLWAY PIPE, THE CONCRETE CRADLE, THE   

SEEPAGE DIAPHRAGM, RELIEF DRAINS, ETC., BEING INSTALLED.
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The John R. McAdams Company, Inc.
2905 Meridian Parkway

Durham, NC 27713

phone 919. 361. 5000
fax 919. 361. 2269

license number: C-0293, C-187

www.mcadamsco.com
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PLAN INFORMATION

SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

C9.16

2020110062-SW-Q

1" = 20'

STORMWATER CONTROL
MEASURE 'Q' PLAN VIEW

STORMWATER CONTROL MEASURE 'Q' CONSTRUCTION SPECIFICATIONS

ABT

JKW

GENERAL NOTES
1. PRIOR TO CONSTRUCTION, ANY DISCREPANCIES IN THE PLANS AND NOTES SHALL BE BROUGHT TO THE DESIGN ENGINEER'S ATTENTION

IMMEDIATELY.

2. THE PROJECT WILL MEET ALL OF THE REQUIREMENTS RELATIVE TO BEST MANAGEMENT PRACTICES AND ENGINEERED STORMWATER
CONTROL STRUCTURES AS OUTLINED IN THE TOWN OF KNIGHTDALE LAND DEVELOPMENT ORDINANCE. (CHAPTER 6, PART 4, UDO)

3. THE FINAL CERTIFICATION FOR THIS FACILITY WILL INCLUDE A CERTIFICATION BY THE ON-SITE GEOTECHNICAL ENGINEER THAT THE 
PROJECT WAS CONSTRUCTED PER THE APPROVED PLANS. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO COORDINATE WITH THE
ON-SITE GEOTECHNICAL ENGINEER FOR OBSERVATION AND TESTING SUCH THAT THE ON-SITE GEOTECHNICAL ENGINEER CAN CERTIFY THE
CONSTRUCTION OF THE DAM EMBANKMENT AND SPILLWAY.  THIS CERTIFICATION MUST ADDRESS THE TESTING FOR MATERIALS AND 
COMPACTION OF THE DAM EMBANKMENT AND SPILLWAY.

4. ALL CONSTRUCTION ACTIVITY RELATED TO THE PROPOSED STORMWATER CONTROL MEASURE SHALL BE PER THE DETAILS AND 
SPECIFICATIONS SHOWN IN THESE DRAWINGS. SOILS, COMPACTION, AND OTHER MISCELLANEOUS DETAILS AND SPECIFICATIONS MAY BE 
MODIFIED PER THE RECOMMENDATIONS OF THE ON-SITE GEOTECHNICAL ENGINEER. HOWEVER, PRIOR TO IMPLEMENTATION, THE DESIGN
ENGINEER SHALL BE NOTIFIED OF ANY DEVIATION FROM THESE DESIGN DRAWINGS, INCLUDING SHOP DRAWINGS FOR ANY PROPOSED
MODIFICATION.

5. DURING THE INITIAL STAGES OF CONSTRUCTION, THE STORMWATER CONTROL MEASURE MAY BE USED AS A SEDIMENT BASIN FOR
EROSION CONTROL PURPOSES. IF SO, THE CONTRACTOR SHALL FOLLOW THE GENERAL CONSTRUCTION SEQUENCE BELOW:
A. THE CONTRACTOR SHALL CONSTRUCT THE ENTIRE FACILITY (PERMANENT OUTLET STRUCTURE, DAM, ETC.) WITH THE EXCEPTION OF

THE INTERIOR FINE GRADING FOR THE FACILITY. THE INTERIOR FINE GRADING WILL BE CONSTRUCTED ONCE THE EROSION CONTROL 
PHASE IS COMPLETE.

B. THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) SHALL BE CONNECTED TO THE PERMANENT 6"Ø DIP DRAIN PIPE.
C. ONCE THE UPSTREAM DRAINAGE AREA IS STABILIZED AND THE EROSION CONTROL INSPECTOR APPROVES THE REMOVAL OF THE

SEDIMENT BASIN (SEE REQUIRED TOWN OF KNIGHTDALE SCM BASIN REMOVAL SEQUENCE, NOTE 14.1-14.5), THE CONTRACTOR SHALL
REMOVE THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) AND CLEAN OUT THE BASIN. ALL SEDIMENT, TRASH, ETC. SHALL BE
DISPOSED OF PROPERLY (I.E. - PLACED IN A LANDFILL) AND NOT STOCKPILED IN AN AREA WHERE WATER QUALITY COULD BE
ADVERSELY AFFECTED.

D. ONCE THE BASIN IS CLEANED OUT, AND ALL EROSION CONTROL DEVICES REMOVED, THE CONTRACTOR SHALL CONSTRUCT THE
INTERIOR GRADING SHOWN ON THIS SHEET.

E. ONCE THE GRADING IS COMPLETE, THE CONTRACTOR SHALL REQUEST AN ON-SITE INSPECTION AND AN AS-BUILT SURVEY PRIOR TO 
INSTALLATION OF THE STORMWATER CONTROL MEASURE PLANTS. IF THE CONTRACTOR PLANTS THE PROPOSED VEGETATION PRIOR
TO AN AS-BUILT SURVEY (AND SUBSEQUENT APPROVAL), ANY CHANGES TO THE GRADING / RE-PLANTING OF PLANTS WILL BE AT THE
CONTRACTOR'S EXPENSE.

F. ONCE THE ENGINEER HAS APPROVED THE AS-BUILT GRADING, THE CONTRACTOR SHALL PLANT THE PROPOSED STORMWATER
CONTROL MEASURE PLANTS SHOWN ON THE LANDSCAPE PLAN FOR THE FACILITY. AFTER COMPLETION OF THE PLANTING, THE
LANDSCAPE CONTRACTOR SHALL PROVIDE A LETTER TO THE ENGINEER CERTIFYING THAT THE PLANTS HAVE BEEN INSTALLED PER THE
APPROVED STORMWATER CONTROL MEASURE PLANTING PLAN.

6. ALL OSHA REQUIREMENTS FOR EXCAVATIONS (SHORING, DEPTH, ETC.) ARE THE RESPONSIBILITY OF THE CONTRACTOR. IF REQUIRED, THE 
CONTRACTOR SHALL PROVIDE AN EXCAVATION PLAN TO BE SEALED BY A NC P.E. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO 
DETERMINE IF AN EXCAVATION PLAN IS REQUIRED. THE JOHN R. MCADAMS COMPANY ASSUMES NO RESPONSIBILITY FOR ANY 
EXCAVATION DESIGN RELATED TO SAFETY OR OSHA REQUIREMENTS.

7. ON-SITE GEOTECHNICAL ENGINEER TO DETERMINE IF IN-SITU SOILS ENCOUNTERED WOULD MAINTAIN A STORMWATER CONTROL 
MEASURE PERMANENT POOL AT DESIGN ELEVATION.  IF HIGHLY PERMEABLE SOILS ARE ENCOUNTERED THAT WOULD NOT MAINTAIN 
THE PERMANENT POOL ELEVATION AS DESIGNED, A CLAY LINER MAY BE REQUIRED TO MAINTAIN A PERMANENT POOL OF WATER IN THE 
STORMWATER CONTROL MEASURE. FINAL DETERMINATION IF A CLAY LINER IS NEEDED SHALL BE THE RESPONSIBILITY OF THE ON-SITE 
GEOTECHNICAL ENGINEER. UPON DETERMINATION OF HIGHLY PERMEABLE SOIL CONDITIONS, ON-SITE GEOTECHNICAL ENGINEER WILL
INFORM THE DESIGN ENGINEER AND RECOMMEND LINER SPECIFICATIONS.

8. IT IS ANTICIPATED THAT DEWATERING WILL BE NECESSARY IN THE EXCAVATION AREAS (E.G. - EMBANKMENT SUB GRADE, INTERIOR
PORTIONS OF THE STORMWATER CONTROL MEASURE, KEY TRENCH, ETC.). THEREFORE, THE CONTRACTOR SHALL FURNISH, INSTALL,
OPERATE, AND MAINTAIN ANY PUMPING EQUIPMENT, ETC. NEEDED FOR REMOVAL OF WATER FROM VARIOUS PARTS OF THE
STORMWATER CONTROL MEASURE SITE. DURING PLACEMENT OF FILL WITHIN THESE AREAS, THE CONTRACTOR SHALL KEEP THE WATER
LEVEL BELOW THE BOTTOM OF THE EXCAVATION / CONSTRUCTION AREAS. THE MANNER IN WHICH THE WATER IS REMOVED SHALL BE
SUCH THAT THE EXCAVATION BOTTOM AND SIDE SLOPES ARE STABLE, WITH NO SEDIMENT DISCHARGED FROM THE SITE (I.E. PUMPED
WATER MAY NEED TO BE DIRECTED TO AN APPROVED EROSION CONTROL DEVICE SUCH AS A DIRT BAG (ACF ENVIRONMENTAL), OR
ENGINEER APPROVED EQUIVALENT, PRIOR TO DISCHARGE).

9. THE GRADES SHOWN ON THIS PLAN ARE FINISHED GRADES. IF THE EXISTING SOIL LAYER AFTER CONSTRUCTION / COMPACTION IS NOT
DETERMINED SUITABLE BY A LANDSCAPE PROFESSIONAL FOR THE WETLAND PLANTINGS, THEN THE CONTRACTOR SHALL AMEND THE
PLANTING AREA OF THE WETLAND AS DIRECTED BY A LANDSCAPE PROFESSIONAL.

10. PRIOR TO TOPSOIL INSTALLATION, THE CONTRACTOR SHALL SCARIFY THE TOP 2"-3" OF THE BERM SECTION TO PROMOTE BONDING OF
THE TOPSOIL WITH THE COMPACTED FILL. THE TOPSOIL DEPTH SHALL RANGE FROM 3"-4" ON THE DAM EMBANKMENT AND WETLAND.
PLEASE NOTE THE TOPSOIL SHALL BE AMENDED, AS DIRECTED BY A LANDSCAPE PROFESSIONAL, PRIOR TO INSTALLATION ON THE
EMBANKMENT AND WETLAND.

11. THE CONTRACTOR SHALL REFER TO THE LANDSCAPE PLAN FOR THE PERMANENT PLANTING PLAN/SCHEDULE FOR THIS FACILITY.
CONTRACTOR SHALL COORDINATE WITH A LANDSCAPE PROFESSIONAL REGARDING SCHEDULING FOR PLANT INSTALLATION. PLEASE NOTE
THAT NO TREES/SHRUBS OF ANY TYPE MAY BE PLANTED ON THE PROPOSED DAM EMBANKMENT (FILL AREAS).

OUTLET STRUCTURE MATERIAL SPECIFICATIONS
1. THE 24"Ø RCP OUTLET BARREL SHALL BE CLASS III RCP, MODIFIED BELL AND SPIGOT, MEETING THE REQUIREMENTS OF ASTM C76-LATEST. 

THE PIPES SHALL HAVE CONFINED O-RING RUBBER GASKET JOINTS MEETING ASTM C-443-LATEST. THE PIPE JOINTS SHALL BE TYPE R-4.

2. THE STRUCTURAL DESIGN FOR THE 4' X 4' (INTERNAL DIMENSIONS) RISER BOX WITH EXTENDED BASE SHALL BE BY OTHERS. PRIOR TO
ORDERING THE STRUCTURES, THE CONTRACTOR SHALL PROVIDE, TO THE DESIGN ENGINEER FOR REVIEW, SHOP DRAWINGS AND
SUPPORTING STRUCTURAL CALCULATIONS SEALED BY A P.E. REGISTERED IN NORTH CAROLINA DEMONSTRATING THE PERTINENT VERTICAL
LOADS ARE SUPPORTED BY THE CONCRETE RISER STRUCTURE.

3. THE RISER BOX OUTLET STRUCTURE SHALL BE PROVIDED WITH STEPS 16" ON CENTER. STEPS SHALL BE PROVIDED ON THE INNER WALL OF
THE RISER BOX. STEPS SHALL BE IN ACCORDANCE WITH NCDOT STD. 840.66. PLEASE REFER TO SHEET C9.17 FOR LOCATION OF THE RISER
STEPS.  NOTE THE STEPS SHALL LINE UP WITH THE ACCESS HATCH OF THE TRASH RACK.

4. THE CONCRETE ANTI-FLOTATION BLOCK SHALL BE CAST-IN-PLACE.  STEEL REINFORCEMENT AND CONNECTION TO THE RISER SHALL BE
PROVIDED IN ACCORDANCE WITH THE DETAIL ON SHEET C9.18.  THE CONTRACTOR SHALL ENSURE THE WEIGHT OF THE ENTIRE RISER
STRUCTURE IS GREATER THAN OR EQUAL TO 8,295 LBS.  IN LIEU OF CAST-IN-PLACE, THE CONTRACTOR MAY OPT FOR A PRECAST
ANTI-FLOTATION BLOCK.  SHOP DRAWINGS FOR THE PRECAST BLOCK SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW.  THE PRECAST
ANTI-FLOTATION BLOCK SHALL HAVE A SHIPPING WEIGHT OF 10,437 LBS.

5. THE RISER BOX JOINTS SHALL BE SEALED USING BUTYL RUBBER SEALANT CONFORMING TO ASTM-C990-LATEST. IF NECESSARY, THE
CONTRACTOR SHALL INCORPORATE A WATERSTOP INTO THE RISER BOX JOINT TO ENSURE A WATERTIGHT CONNECTION. THE
CONTRACTOR SHALL PARGE JOINTS ON BOTH THE INSIDE AND OUTSIDE WITH NON-SHRINK GROUT AND INSTALL GALVANIZED STEEL
STRAPS PER DETAIL ON SHEET C9.17.

6. PRIOR TO ORDERING, THE CONTRACTOR SHALL SUBMIT TRASH RACK SHOP DRAWINGS TO THE ENGINEER FOR REVIEW. CONTRACTOR
SHALL ENSURE THAT AN ACCESS HATCH IS PROVIDED WITHIN THE TRASH RACK (SEE DETAIL FOR LOCATION) THAT WILL ALLOW FOR
FUTURE MAINTENANCE ACCESS. CONTRACTOR SHALL ALSO PROVIDE A CHAIN AND LOCK FOR SECURING THE ACCESS HATCH. NOTE THE
ACCESS HATCH SHALL LINE UP WITH THE ACCESS STEPS AFTER INSTALLATION.

7. ALL POURED CONCRETE SHALL MEET THE FOLLOWING SPECIFICATIONS UNLESS OTHERWISE NOTED:

-MINIMUM 3000 PSI (28 DAY)
-SLUMP = 3" - 5"
-ENTRAINED AIR = 5% - 7%

PLEASE NOTE NO CONCRETE SHALL BE POURED WHEN THE AMBIENT AIR TEMPERATURES ARE EXPECTED TO BE ABOVE 85°F OR BELOW
40°F. CAST-IN-PLACE CONCRETE SHALL BE "WET CURED" AFTER FINISHING FOR A MINIMUM OF 48 HOURS.

ON-SITE GEOTECHNICAL ENGINEER TO ENSURE AND CERTIFY ALL POURED CONCRETE MEETS THE ABOVE SPECIFICATIONS.

8. GEOTEXTILE FABRIC FOR THE 24"Ø RCP OUTLET BARREL JOINTS SHALL BE MIRAFI 180N OR ENGINEER APPROVED EQUAL (NON-WOVEN
FABRIC).

9. STORMWATER CONTROL MEASURE EMERGENCY DRAW DOWN IS VIA AN 6"Ø PLUG VALVE. THE VALVE SHALL BE A M&H STYLE 1820
ECCENTRIC VALVE OR APPROVED EQUAL. THIS VALVE IS IN ACCORDANCE WITH AWWA C-517, AND SHALL BE OPERABLE FROM TOP OF
OUTLET STRUCTURE VIA A HAND WHEEL (SEE DETAIL SHEET C9.17). THE CONTRACTOR SHALL PROVIDE A REMOVABLE VALVE WRENCH
WITH A HAND WHEEL ON TOP FOR OPERATION OF THE 6"Ø PLUG VALVE.

BERM AND SOIL COMPACTION SPECIFICATIONS
1. PRIOR TO CONSTRUCTION, THE ON-SITE GEOTECHNICAL ENGINEER SHALL IDENTIFY BORROW / FILL AREAS AND VERIFY THEIR SUITABILITY

FOR USE WITHIN THE DAM EMBANKMENT. ALSO, THE ON-SITE GEOTECHNICAL ENGINEER SHALL PERFORM STANDARD PROCTORS ON THE
PROPOSED BORROW MATERIAL TO ENSURE THAT OPTIMUM MOISTURE CONTENT AND COMPACTION CAN BE ACHIEVED / CONTROLLED
DURING CONSTRUCTION.

2. ALL FILL MATERIALS TO BE USED FOR THE DAM EMBANKMENT SHALL BE TAKEN FROM BORROW AREAS APPROVED BY THE ON-SITE
GEOTECHNICAL ENGINEER. THE FILL MATERIAL SHALL BE FREE FROM ROOTS, STUMPS, WOOD, STONES GREATER THAN 6", AND FROZEN
OR OTHER OBJECTIONABLE MATERIAL. THE FOLLOWING SOIL TYPES ARE SUITABLE FOR USE AS FILL WITHIN THE DAM EMBANKMENT AND
KEY TRENCH: ML AND CL. ALL FILL MATERIALS SHALL BE APPROVED BY THE ONSITE GEOTECHNICAL ENGINEER FOR THE INTENDED USE.

3. FILL PLACEMENT FOR THE EMBANKMENT SHALL NOT EXCEED A MAXIMUM 8" LIFT (UNCOMPACTED). EACH LIFT SHALL BE CONTINUOUS
FOR THE ENTIRE LENGTH OF EMBANKMENT. BEFORE PLACEMENT OF FILL FOR THE BERM SECTION, ALL UNSUITABLE MATERIAL SHALL BE
REMOVED AND THE SURFACE PROPERLY PREPARED FOR FILL PLACEMENT. FILL MATERIAL ADJACENT TO ALL SPILLWAY AND DRAINAGE
STRUCTURES SHALL BE PLACED IN 4-INCH (UNCOMPACTED) LIFTS AND HAND-COMPACTED TO THE SAME COMPACTION AND MOISTURE
REQUIREMENTS AS THE ENTIRE EMBANKMENT.

4. ALL FILL SOILS USED IN THE EMBANKMENT CONSTRUCTION SHALL BE COMPACTED TO AT LEAST 95% OF THE STANDARD PROCTOR
MAXIMUM DRY DENSITY (ASTM D-698). THE FILL SOILS SHALL BE COMPACTED AT A MOISTURE CONTENT WITHIN -1 TO +3 PERCENT OF ITS
OPTIMUM MOISTURE CONTENT. COMPACTION TESTS SHALL BE PERFORMED BY THE ON-SITE GEOTECHNICAL ENGINEER DURING
CONSTRUCTION TO VERIFY THAT THE PROPER COMPACTION LEVEL HAS BEEN REACHED. THE FILL SHOULD BE COMPACTED USING A
SHEEPSFOOT TYPE COMPACTOR. IN ORDER TO PREVENT DAMAGE TO THE PIPE, NO COMPACTION EQUIPMENT SHALL CROSS ANY PIPE
UNTIL MINIMUM COVER IS ESTABLISHED ALONG THE PIPE.

5. THE DESIGN ENGINEER SHALL BE PROVIDED WITH REPORTS AND CERTIFICATION, BY THE ON-SITE GEOTECHNICAL ENGINEER, THAT THE
GEOTECHNICAL ASPECTS OF THE FACILITY HAVE BEEN CONSTRUCTED PER PLAN. THIS CERTIFICATION MUST ADDRESS THE TESTING FOR
MATERIALS AND COMPACTION OF THE DAM EMBANKMENT AND SPILLWAY. THESE REPORTS AND CERTIFICATION WILL BE NEEDED DURING
THE AS-BUILT CERTIFICATION PROCESS FOR THIS STORMWATER CONTROL MEASURE. THEREFORE, IT SHALL BE THE CONTRACTOR'S
RESPONSIBILITY TO COORDINATE TESTING AND OBSERVATION WITH THE ON-SITE GEOTECHNICAL ENGINEER.

6. TESTING OF THE NEW FILL MATERIALS SHALL BE PERFORMED TO VERIFY THAT THE RECOMMENDED LEVEL OF COMPACTION IS ACHIEVED
DURING CONSTRUCTION. THEREFORE, ONE DENSITY TEST SHALL BE PERFORMED FOR EVERY 2,500 SQUARE FEET OF AREA FOR EVERY LIFT
OF FILL OR AS RECOMMENDED BY THE ON-SITE GEOTECHNICAL ENGINEER.

7. TESTING WILL BE REQUIRED ALONG THE 24"∅ RCP OUTLET BARREL AT A FREQUENCY OF ONE TEST PER 25 LF OF PIPE PER VERTICAL FOOT
OF FILL OR AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER.

STATEMENT OF RESPONSIBILITY
1. ALL REQUIRED MAINTENANCE AND INSPECTIONS OF THE STORMWATER CONTROL MEASURE SHALL BE THE RESPONSIBILITY OF THE

OWNER, PER THE EXECUTED OPERATION AND MAINTENANCE AGREEMENT FOR THIS FACILITY.

CONSTRUCTION SEQUENCE
1. PRIOR TO CONSTRUCTION, THE OWNER SHALL OBTAIN A LAND DISTURBING (GRADING) PERMIT AND AN "APPROVAL TO CONSTRUCT"

FROM THE TOWN OF KNIGHTDALE AND ALL OTHER NECESSARY PERMITS FROM APPLICABLE AGENCIES (E.G. 404 / 401 PERMITS)

2. INSTALL ALL SEDIMENT AND EROSION CONTROL MEASURES PER THE APPROVED SEDIMENT AND EROSION CONTROL PLAN. THE
CONTRACTOR SHALL MAINTAIN ALL APPROVED SEDIMENT AND EROSION CONTROL MEASURES THROUGHOUT THE ENTIRE PROJECT, AS
REQUIRED. THE CONTRACTOR SHALL RECEIVE APPROVAL FROM THE EROSION CONTROL INSPECTOR, AS REQUIRED BY GOVERNING
AGENCIES, PRIOR TO ANY CLEARING.

3. CLEAR AND GRUB AREA WITHIN THE LIMITS OF THE PROPOSED DAM CONSTRUCTION. ALL TREES AND THEIR ENTIRE ROOT SYSTEMS MUST
BE REMOVED FROM THE DAM FOOTPRINT AREA AND BACKFILLED WITH SUITABLE SOIL MATERIAL. THE BACKFILLED AREAS SHALL BE
COMPACTED TO THE SAME STANDARDS AS THE DAM EMBANKMENT. THE REMAINING AREA OF THE EMBANKMENT SHALL BE STRIPPED TO
A SUITABLE DEPTH AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER. ANY RESIDUAL SOILS TO BE LEFT IN PLACE MUST BE WELL
SCARIFIED TO PROMOTE BONDING OF THE NEW EMBANKMENT FILL. NO EMBANKMENT MATERIAL SHALL BE PLACED FOR THE DAM OR
KEY TRENCH UNTIL APPROVAL OF THE DAM SUBGRADE IS OBTAINED FROM THE ON-SITE GEOTECHNICAL ENGINEER.

4. EXCAVATE FOR THE NEW KEY TRENCH ALONG THE CENTERLINE OF THE PROPOSED DAM EMBANKMENT. THE TRENCH SHALL EXTEND A
MINIMUM OF 5 FT BELOW EXISTING GRADE OR 2 FT BELOW THE 24"Ø RCP OUTLET BARREL AND SHALL HAVE A MINIMUM BOTTOM
WIDTH OF 5 FEET. THE KEY TRENCH SIDESLOPES SHALL BE A MINIMUM OF 1:1 (H:V). WHEN EXCAVATING THE KEY TRENCH, IF ANY DEBRIS
IS ENCOUNTERED TO AN EXTENT THAT SUCH DEBRIS MAY EXIST IN OTHER INSITU PORTIONS OF THE DAM EMBANKMENT, IT SHOULD ALSO
BE REMOVED.  THE KEY TRENCH SHALL BE COMPACTED TO THE SAME SPECIFICATION LISTED IN ITEM 4 OF THE SECTION TITLED "BERM
AND SOIL COMPACTION SPECIFICATIONS." DEPENDING UPON ON-SITE SOIL CONDITIONS ENCOUNTERED DURING EXCAVATION, THE
ON-SITE GEOTECHNICAL ENGINEER MAY VARY THE DEPTH AND DIMENSIONS OF THE KEY TRENCH AS DEEMED NECESSARY. THE ON-SITE
GEOTECHNICAL ENGINEER SHALL RETAIN DOCUMENTATION OF ANY VARIATION FOR FUTURE AS-BUILT SUBMITTALS TO THE TOWN OF
KNIGHTDALE.

5. BEGIN PLACEMENT OF BACKFILL WITHIN THE KEY TRENCH. THE KEY TRENCH SHALL BE COMPACTED TO THE SPECIFICATIONS LISTED ITEM 4
OF THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS." THE KEY TRENCH SHALL BE TESTED PER THE SPECIFICATIONS
LISTED IN THAT SECTION.

6. PRIOR TO INSTALLATION, SUBGRADE CONDITIONS ALONG THE SPILLWAY PIPES SHOULD BE EVALUATED BY THE ON-SITE GEOTECHNICAL
ENGINEER TO ASSESS WHETHER SUITABLE BEARING CONDITIONS EXIST AT THE SUBGRADE LEVEL. SHOULD SOFT OR OTHERWISE
UNSUITABLE CONDITIONS BE ENCOUNTERED ALONG THE PIPE ALIGNMENTS, THESE MATERIALS SHOULD BE UNDERCUT AS DIRECTED BY
THE GEOTECHNICAL ENGINEER. THE UNDERCUT MATERIALS SHALL BE REPLACED WITH ADEQUATELY COMPACTED STRUCTURAL FILL, LEAN
CONCRETE OR FLOWABLE FILL AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER.

7. IN ORDER TO HELP PROTECT THE SOIL SUBGRADE FROM DETERIORATION (DUE TO EXPOSURE, RAINFALL, SEEPAGE, AND RUNOFF) BEFORE
THE CRADLE CAN BE POURED, IT IS STRONGLY RECOMMENDED THAT A 3" TO 4" THICK CONCRETE MUD MAT BE POURED OVER THE
SUBGRADE ONCE IT IS APPROVED BY THE ON-SITE GEOTECHNICAL ENGINEER. THE MUD MAT WILL ALSO PROVIDE BEARING FOR THE
BLOCKS THAT TEMPORARILY SUPPORT THE SPILLWAY PIPE UNTIL THE CRADLE CAN BE POURED. THE METHOD OF BLOCK SUPPORT FOR THE
PIPE PROPOSED BY THE CONTRACTOR SHOULD BE SUBMITTED TO THE JOHN R. McADAMS COMPANY FOR REVIEW.

8. BEGIN CONSTRUCTION OF THE NEW EMBANKMENT. FILL MATERIALS SHALL BE PLACED IN MAXIMUM 8" THICK LIFTS PRIOR TO
COMPACTION, UNLESS DIRECTED OTHERWISE BY THE ON-SITE GEOTECHNICAL ENGINEER. FILL LIFTS SHALL BE CONTINUOUS OVER THE
ENTIRE LENGTH OF FILL. IF IT IS NECESSARY, THE EMBANKMENT FILL MATERIAL WILL BE OVERBUILT IN HORIZONTAL LIFTS AND CUT BACK
TO FINAL GRADE IN ORDER TO ACHIEVE PROPER COMPACTION.

9. AS CONSTRUCTION OF THE EMBANKMENT MOVES FORWARD, IT WILL BE NECESSARY TO INSTALL THE CONCRETE CRADLE. SEE NOTE ON
CRADLE DETAIL (SHEET C9.18). THIS MAY BE CONSTRUCTED USING ONE OF THE FOLLOWING METHODS:

A. IF THE PROPOSED STRUCTURAL FILL MATERIAL IS UTILIZED AS THE FORMWORK FOR THE CONCRETE CRADLE, THEN THE STRUCTURAL
FILL SHOULD BE INSTALLED AND COMPACTED UP TO THE TOP OF CONCRETE CRADLE ELEVATION. ONCE THE STRUCTURAL FILL
REACHES THE NEXT DOWNSTREAM JUNCTION BOX OR HEADWALL AND IS COMPACTED TO THE ELEVATION OF THE TOP OF THE
CONCRETE CRADLE, EXCAVATE THE CONCRETE CRADLE TRENCH PER THE PROVIDED DETAILS AND CONSTRUCT THE CONCRETE CRADLE
AS PER THE PROVIDED CONCRETE CRADLE DETAIL.

B. IF THE PROPOSED STRUCTURAL FILL IS NOT UTILIZED AS THE FORMWORK FOR THE CONCRETE CRADLE, THEN PRIOR TO
CONSTRUCTING THE STRUCTURAL FILL EMBANKMENT, THE FORMWORK FOR THE CONCRETE CRADLE SHOULD BE INSTALLED ON
EXISTING GROUND AND/OR THE MUD MAT.  THE CONCRETE CRADLE SHALL BE CONSTRUCTED PER THE PROVIDED DETAILS

10. AS AN ALTERNATE TO A CONCRETE CRADLE UNDER THE BARREL PIPE (SEE SHEET C9.18), THE CONTRACTOR MAY CHOOSE TO ELIMINATE
THE CONCRETE CRADLE AND USE COMPACTED BACKFILL IF THE ON-SITE GEOTECHNICAL ENGINEER WILL PROVIDE A NC PE SEALED LETTER
CERTIFYING THAT THE COMPACTION UNDER, AROUND, AND ABOVE THE BARREL MEETS THE SPECIFICATIONS OF THE EMBANKMENT
COMPACTION REQUIREMENTS AND MOISTURE CONTENT.  THIS CERTIFICATION LETTER MUST BE SUBMITTED TO THE DESIGN ENGINEER
PRIOR TO BACKFILL.  THIS SEPARATE CERTIFICATION MUST BE SPECIFIC TO THE BARREL PIPE FOR THE FACILITY, AND MUST CLEARLY STATE
THAT ALL SOIL MATERIAL UNDER, AROUND, AND ABOVE THE BARREL PIPE MEETS THE BERM AND SOIL COMPACTION SPECIFICATIONS ON
THIS SHEET.  THIS CERTIFICATION IS TO INCLUDE REFERENCE TO BOTH MATERIAL AND COMPACTION, AND MUST STATE THAT ALL
MATERIALS UNDER, AROUND, AND ABOVE THE BARREL HAVE BEEN COMPACTED PER THE BERM MATERIAL SPECIFICATIONS (AT LEAST 95%
OF MAXIMUM DRY DENSITY USING ASTM D698 STANDARD PROCTOR) WITH NO VOID SPACES PRESENT.  THE CONTRACTORS INTENT TO
UTILIZE THIS ALTERNATIVE MUST BE STATED PRIOR TO CONSTRUCTION TAKING PLACE.  THIS CONTRACTORS CERTIFICATION MUST BE
PRESENTED TO THE DESIGN ENGINEER BEFORE AN AS-BUILT CERTIFICATION CAN BE ISSUED FOR THIS FACILITY.

11. INSTALL RISER / BARREL ASSEMBLY, ALONG WITH THE EMERGENCY DRAIN SYSTEM. INSTALL 24" RCP OUTLET BARREL SPILLWAY FILTER
FROM THE DETAILS SHOWN ON SHEET C9.18.

12. CONSTRUCT EMBANKMENT PER SPECIFICATIONS LISTED IN THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS" AND
REQUIREMENTS OF THE ON-SITE GEOTECHNICAL ENGINEER. ALL CHARACTERISTICS OF THE EMBANKMENT FILL MATERIAL SHALL MEET THE
STANDARDS SET FORTH IN "BERM AND SOIL COMPACTION SPECIFICATIONS", INCLUDING COMPACTION AND MOISTURE REQUIREMENTS. IF
NECESSARY TO ACHIEVE PROPER COMPACTION, THE EMBANKMENT FILL MATERIAL WILL BE OVERBUILT IN HORIZONTAL LIFTS AND CUT
BACK TO PROPER FINAL GRADE. ANY HAND COMPACTION ACTIVITIES AROUND SPILLWAY OR DRAIN STRUCTURES SHALL BE CONDUCTED IN
4-INCH LOOSE LIFTS AND BE TO THE SAME COMPACTION AND MOISTURE REQUIREMENTS AS THE ENTIRE EMBANKMENT. ALL
COMPACTION AND MOISTURE TESTING SHALL BE CARRIED OUT AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER AND AS LISTED IN
THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS".

13. UPON COMPLETION OF DAM EMBANKMENT, PROMPTLY STABILIZE AND SEED DAM EMBANKMENT PER SEEDING SCHEDULE. PERMANENT 
GROUND COVER SHALL BE ESTABLISHED PER THE PERMANENT SEEDING SCHEDULE FOUND ON SHEET C9.19.

14. THE CONTRACTOR SHALL CONSTRUCT THE ENTIRE FACILITY (PERMANENT OUTLET STRUCTURE, DAM, ETC.) WITH THE EXCEPTION OF THE
INTERIOR FINE GRADING FOR THE FACILITY. THE INTERIOR FINE GRADING WILL BE CONSTRUCTED ONCE THE EROSION CONTROL  PHASE IS
COMPLETE. THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) SHALL BE CONNECTED TO THE PERMANENT 6"Ø DIP DRAIN PIPE. ONCE
THE UPSTREAM DRAINAGE AREA IS STABILIZED THE REQUIRED TOWN OF KNIGHTDALE SCM BASIN REMOVAL SEQUENCE MUST BE
FOLLOWED.

14.1. SCHEDULE A SITE MEETING WITH THE TOWN OF KNIGHTDALE EROSION CONTROL INSPECTOR TO DETERMINE IF A BASIN CAN BE
REMOVED. INSTALL SILT FENCING OR OTHER TEMPORARY EROSION CONTROL MEASURES AS NEEDED PRIOR TO REMOVAL OF THE
BASIN.

14.1. CONTACT NCDEQ - RALEIGH REGIONAL OFFICE (919) 791-4200 TO DETERMINE THE DIVISION OF ENERGY, MINERAL AND LAND
RESOURCES CONTACT PERSON TO RECEIVE DEWATERING NOTIFICATIONS. AT LEAST 10 DAYS PRIOR TO BEGINNING DEWATERING
ACTIVITY, SEND EMAIL TO NCDEQ-DEMLR CONTACT PERSON AND COPY ENVIRONMENTAL CONSULTANT THAT MET YOU ONSITE. THE
EMAIL SHOULD INCLUDE E&SC JURISDICTION: TOWN OF KNIGHTDALE, TOK PROJECT: NAME, NUMBER, AND LOCATION (CITY/TOWN),
ENVIRONMENTAL CONSULTANT NAME, AND ADDRESS THE FOLLOWING: A) REASON FOR CONVERSION, B) BASIN #, C) DEWATERING
METHOD, AND D) ALL OTHER NECESSARY INFO FROM PART II, SECTION G, ITEM 4 OF THE NCG01. (KEEP EMAIL FOR YOUR NPDES
MONITORING DOCUMENTATION

14.2. AFTER RECEIVING POSITIVE CONFIRMATION FROM NCDEQ-DEMLR THAT YOU MAY REMOVE THE BASIN OR ON > DAY 11, WHICHEVER
IS SOONER. REMOVE BASIN(S) AND ASSOCIATED TEMPORARY DIVERSION DITCHES. IF PIPES NEED TO BE EXTENDED, PERFORM THIS
OPERATION AT THIS TIME. FINE GRADE AREA IN PREPARATION FOR SEEDING.

14.3. PERFORM SEEDBED PREPARATION, SEED, MULCH AND ANCHOR ANY RESULTING BARE AREAS IMMEDIATELY USING NON-CLUMPING
TURF GRASS (CENTIPEDE / HYBRID BERMUDA)

14.4. INSTALL VELOCITY DISSIPATORS AND/OR LEVEL SPREADERS AS REQUIRED ON THE EROSION CONTROL PLAN.
14.5. WHEN SITE IS FULLY STABILIZED, CALL EROSION CONTROL INSPECTOR FOR APPROVAL OF REMOVING REMAINING TEMPORARY

EROSION CONTROL MEASURES AND ADVICE ON WHEN SITE CAN BE ISSUED A CERTIFICATE OF COMPLETION. NOTE: A MEETING
SHOULD ALSO BE SCHEDULED WITH THE EROSION CONTROL INSPECTOR AND STORMWATER TECHNICIAN TO DETERMINE WHEN A
BASIN MAY BE CONVERTED FOR STORMWATER USE.

15. SCHEDULE A FINAL AS-BUILT INSPECTION AND AS-BUILT SURVEY WITH THE ENGINEER AND SURVEYOR. AN AS-BUILT INSPECTION AND
SURVEY SHALL BE SCHEDULED BEFORE IMPOUNDING WATER IN THE FACILITY AND A MINIMUM OF 60 DAYS PRIOR TO THE ANTICIPATED
DATE OF CERTIFICATION APPROVAL. ANY COMMENTS OR DEFICIENCIES IN THE SCM CONSTRUCTION MUST BE CORRECTED TO THE
SATISFACTION OF THE ENGINEER AND OWNER BEFORE CERTIFICATION SHALL BE GRANTED.

GRAPHIC SCALE
0 10 20 40

1 inch = 20 ft.

STORMWATER CONTROL MEASURE 'Q' PLAN VIEW
1" = 20'

FOREBAY AND MAIN POOL CROSS SECTION (TYPICAL)
N.T.S

TOWN OF KNIGHTDALE SCM INSPECTION NOTES
WHEN SCHEDULING INSPECTIONS, PLEASE CALL THE PUBLIC WORKS ADMINISTRATIVE ASSISTANT AT (919) 217-2250.

PLEASE NOTE: THE FOLLOWING PERSONNEL MUST BE PRESENT AT ALL INSPETIONS:
1. SITE SUPERVISOR
2. GEOTECH
3. AS-BUILT CERTIFYING ENGINEER OR SOMEONE UNDER THEIR SUPERVISION

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SCM WITH DAM:
1. KEY TRENCH EXCAVATION
2. PRINCIPAL SPILLWAY PIPE AND ASSOCIATED COMPONENTS: 

A. CONCRETE CRADLE
B. ANTI-SEEP COLLAR
C. SEEPAGE DIAPHRAGM

3. OUTLET STRUCTURE
4. ANTI-FLOTATION BALLAST
5. ANY SITE-CONSTRUCTED REINFORCED CONCRETE STRUCTURES

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SAND FILTERS OR BIORETENTION DEVICES:
A. SUBRADE OR CONSTRUCTED FOUNDATION
B. OUTLET OR RISER IN COMBINATION WITH CONNECTING UNDERDRAINS
C. FILTER MEDIA
D. DAM ITEMS ON PREVIOUS LIST IF APPLICABLE

GEOTECHNICAL TESTING AND CERTIFICATION
ALL REPORTS ARE TO BE SUBMITTED WITHIN 30-DAYS OF DAM COMPLETION
REQUIRED GEOTECHNICAL RECORDS INCLUDE:

1. DAM EMBANKMENT MATERIAL COMPOSITION AND DENSITY TESTING
2. MAP THAT LABELS ALL POINTS WHERE THE DAM AND DAM FOUNDATION AREAS WERE TESTED
3. DIGITAL PHOTOS SHOWING THE DAM FOUNDATION AREAS, THE RISER, THE PRINCIPAL SPILLWAY PIPE, THE CONCRETE CRADLE, THE   

SEEPAGE DIAPHRAGM, RELIEF DRAINS, ETC., BEING INSTALLED.



N.T.S.
RISER JOINT CONNECTION DETAIL

NOTES:

1. CONCRETE ANTI-FLOTATION BLOCK TO BE PROVIDED WITH MINIMUM TEMPERATURE AND
SHRINKAGE STEEL REINFORCEMENT.

2. TRASH RACKS NOT SHOWN FOR CLARITY.

3. THE NUMBER OF GUIDES FOR THE VALVE STEM SHALL BE DETERMINED IN THE FIELD BY THE
CONTRACTOR. THE VALVE STEM MUST BE OPERABLE FROM THE TOP OF THE RISER VIA THE
HANDWHEEL WITH AN INSIGNIFICANT AMOUNT OF PLAY IN THE VALVE STEM.

4. CONTRACTOR SHALL PROVIDE A JOINT IN THE OUTLET BARREL NO MORE THAN 5-FT FROM THE
RISER.
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#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

C9.17
STORMWATER CONTROL

MEASURE 'Q' DETAILS

2020110062-SW-Q
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SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS
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MEASURE 'Q' DETAILS
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PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
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STORMWATER CONTROL MEASURE 'Q' LANDSCAPE PLAN VIEW
1" = 20'

GRAPHIC SCALE
0 10 20 40

1 inch = 20 ft.

STORMWATER CONTROL MEASURE 'Q' PLANTING PLAN SPECIFICATIONS

SEEDBED PREPARATION

1. CHISEL COMPACTED AREAS AND SPREAD TOPSOIL 3-4 INCHES DEEP OVER ADVERSE SOIL CONDITIONS.
TOPSOIL SHOULD BE INCORPORATED INTO THE FINAL GRADING OF THE BASIN SIDE SLOPES AND
SHALLOW LAND AND SHALLOW WATER AREAS. CONTRACTOR SHOULD SCARIFY THE TOP 3-4 INCHES
OF THE COMPACTED FILL TO PROMOTE BONDING WITH TOPSOIL.

2. RIP THE ENTIRE AREA TO 6 INCHES DEPTH.

3. REMOVE ALL LOOSE ROCK, ROOTS, AND OTHER OBSTRUCTIONS LEAVING SURFACE  REASONABLY
SMOOTH AND UNIFORM.

4. PER ONE TIME ONLY, APPLY AGRICULTURAL LIME, FERTILIZER, AND SUPERPHOSPHATE UNIFORMLY
AND MIX  WITH SOIL.

5. CONTINUE TILLAGE UNTIL A WELL-PULVERIZED, FIRM REASONABLY UNIFORM SEEDBED IS  PREPARED
4 TO 6 INCHES DEEP.

6. SEED ON A FRESHLY PREPARED SEEDBED AND COVER.

7. MULCH IMMEDIATELY AFTER SEEDING AND ANCHOR MULCH.

8. INSPECT  ALL SEEDED AREAS AND MAKE NECESSARY REPAIRS OR RESEEDINGS WITHIN  THE PLANTING
SEASON, IF POSSIBLE.  AFTER PERMANENT COVER IS ESTABLISHED.

9. CONSULT CONSERVATION INSPECTOR ON MAINTENANCE TREATMENT.

953

845

538

336

734

574

PLANTING INSTRUCTIONS

PLANTING TECHNIQUES
A. INSURE THAT ROOTS, ONCE REMOVED FROM POT, ARE STRAIGHTENED AND FACE DOWNWARD.
B. CREATE PLANTING AREA FOR EACH PLANT AND EXCAVATE PIT.
C. PLACE PLANTS IN PIT INSURING ROOTS ARE FACING COMPLETELY DOWNWARD.
D. HEEL IN SOIL AROUND PLANT AND PROCEED TO NEXT PLANTING LOCATION.
E. NEWLY PLANTED PLANTS NEED TO BE FASTENED TO THE SUBSTRATE FOR THE ESTABLISHMENT OF

NEW ROOTS.
F. ROOTS SHALL BE SPREAD IN THEIR NORMAL POSITION. ALL BROKEN OR FRAYED ROOTS HALL BE CUT

OFF CLEANLY.
G. THE DIAMETER OF THE PITS FOR ALL VEGETATIVE STOCK SHALL BE AT LEAST THREE TIMES THE

DIAMETER OF THE ROOT MASS. PLANT PIT WALL SHALL BE SCARIFIED PRIOR TO PLANT INSTALLATION.
H. SET THE PLANTS UPRIGHT, IN THE CENTER OF THE PIT. THE BOTTOM OF THE ROOT MASS SHOULD BE

RESTING ON UNDISTURBED SOIL.
I. PLACE THE BACKFILL AROUND THE BASE AND SIDES OF THE ROOT MASS, AND WORK EACH LAYER TO

SETTLE BACKFILL AND TO ELIMINATE VOIDS AND AIR POCKETS. WHEN PIT IS APPROXIMATELY 2/3 FULL,
WATER THOROUGHLY BEFORE PLACING REMAINDER OF THE BACKFILL. WATER AGAIN AFTER PLACING
FINAL LAYER OF BACKFILL.

J. BROKEN OR DAMAGED PARTS WILL BE CUT BACK TO UNDAMAGED TISSUE, LEAVING AS MUCH GREEN
BASAL TISSUE AS POSSIBLE ABOVE THE ROOTS. IF MORE THAN FIFTY PERCENT (50%) OF THE PLANT IS
DAMAGED THEN CONTRACTOR SHALL REPLACE THE PLANT.

CONTAINER STOCK / BARE ROOT
A. STOCK SHALL HAVE BEEN GROWN IN A CONTAINER LONG ENOUGH FOR THE ROOT SYSTEM TO HAVE

DEVELOPED SUFFICIENTLY TO HOLD ITS SOIL TOGETHER ONCE REMOVED FROM THE CONTAINER.
B. CONTAINER PLANTS WILL NEED TO BE WATERED REGULARLY AND PLACED IN SHADY CONDITIONS

UNTIL PLANTING OCCURS.
C. BARE ROOT PLANTS ARE FOR IMMEDIATE PLANTING, OTHERWISE SEE D) BELOW.
D. IF BARE ROOTS SPECIMENS ARE NOT TO BE PLANTED WITHIN FOUR (4) DAYS, TEMPORARY HOLDING

OF BARE ROOT SPECIMENS ARE TO BE COVERED ENTIRELY BY A SUITABLE MEDIUM (ETC. SOIL,
SAWDUST, MULCH OR THE LIKE) AND WATERED REGULARLY SO AS TO NOT DRY OUT.

PLANT LOCATIONS
A. NEW PLANTINGS SHALL BE LOCATED WHERE SHOWN ON PLAN EXCEPT WHERE CHANGES HAVE BEEN

MADE IN PROPOSED CONSTRUCTION.
B. NECESSARY ADJUSTMENTS SHALL BE MADE ONLY AFTER APPROVAL BY THE OWNER OR THE OWNER'S

REPRESENTATIVE.

WATER
WATER SHALL BE POTABLE AND SHALL NOT CONTAIN ELEMENTS TOXIC TO PLANT LIFE.

PP PONTEDERIA PECTINATUS

YELLOW POND-LILY

PICKEREL WEED

NL

24" O.C.

24" O.C.

LEGEND
TYPESCIENTIFIC NAME COMMON NAME SPACINGQTY. SYM. HATCH

4-INCH CONTAINERACORUS CALAMUS SWEETFLAGAC 24" O.C.

4-INCH CONTAINER

LOW MARSH (SHALLOW WATER, TOTAL AREA = 9,342 SF)

4-INCH CONTAINER

24" O.C.

24" O.C.

24" O.C.

4-INCH CONTAINER

4-INCH CONTAINER

HIGH MARSH (SHALLOW LAND, TOTAL AREA = 7,782 SF)

4-INCH CONTAINER

CG WHITE TURTLEHEAD

SC

HA SNEEZEWEED

SAURURUS CERNUUS

HELENIUM AUTUMNALE

CHELONE GLABRA

LIZARD'S TAIL

NUPHAR LUTEA SSP. ADVENA

PROVIDED PERCENTAGE = 32% 2150 SF

PROVIDED PERCENTAGE = 34% 3812 SF

PROVIDED PERCENTAGE = 34% 3380 SF

PROVIDED PERCENTAGE = 30% 1556 SF

PROVIDED PERCENTAGE = 34% 2293 SF

PROVIDED PERCENTAGE = 35% 3933 SF

% OF TOTAL AREA PROVIDED AREA
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C9.19
STORMWATER CONTROL

MEASURE LANDSCAPE 'Q' PLAN

SEEDING DATE SEEDING MIXTURE APPLICATION RATE
JAN 1 - MAY 1 RYE (GRAIN) 120 LBS/AC 

KOBE LESPEDEZA  50 LBS/AC
MAY 1 - AUG 15 GERMAN MILLET  40 LBS/AC
AUG 15 - DEC 30 RYE (GRAIN) 120 LBS/AC

SOIL AMENDMENTS
FOLLOW RECOMMENDATIONS OF SOIL TESTS OR APPLY 2,000 LB/AC GROUND AGRICULTURE LIMESTONE AND 750 LB/AC 10-10-10
FERTILIZER (FROM AUG 15 - DEC 30, INCREASE 10-10-10 FERTILIZER TO 1000 LB/AC).

MULCH
APPLY 4000 LB/AC STRAW. ANCHOR STRAW BY TACKING WITH ASPHALT, NETTING, OR A MULCH ANCHORING TOOL. A DISK WITH
BLADES SET NEARLY STRAIGHT CAN BE USED AS A MULCH ANCHORING TOOL.

MAINTENANCE
JAN 1 - AUG 15: REFERTILIZE IF GROWTH IS NOT FULLY ADEQUATE. RESEED, REFERTILIZE, AND MULCH IMMEDIATELY FOLLOWING

EROSION OR OTHER DAMAGE.

AUG 15 - DEC 30: REPAIR AND REFERTILIZE DAMAGED AREAS IMMEDIATELY. TOP DRESS WITH 50 LB/AC OF NITROGEN IN MARCH. IF
IT IS NECESSARY TO EXTEND TEMPORARY COVER BEYOND JUNE 15, OVERSEED WITH 50 LB/AC KOBE LESPEDEZA IN
LATE FEBRUARY OR EARLY MARCH.

NOTE:  USE THE TEMPORARY SEEDING SCHEDULE ONLY WHEN DATE IS NOT CORRECT TO USE THE PERMANENT SEEDING SCHEDULE.

TEMPORARY SEEDING SCHEDULE

PLANTING SCHEDULE
1. ONCE THE GRADING IS COMPLETE, THE CONTRACTOR SHALL REQUEST AN ON-SITE INSPECTION AND

AN AS-BUILT SURVEY PRIOR TO INSTALLATION OF THE STORMWATER MANAGEMENT FACILITY PLANTS.
IF THE CONTRACTOR PLANTS THE PROPOSED VEGETATION PRIOR TO AN AS-BUILT SURVEY (AND
SUBSEQUENT APPROVAL), ANY CHANGES TO THE GRADING / RE-PLANTING OF PLANTS WILL BE AT THE
CONTRACTOR'S EXPENSE.

2. ONCE THE ENGINEER HAS APPROVED THE AS-BUILT GRADING, THE CONTRACTOR SHALL PLANT THE
PROPOSED STORMWATER MANAGEMENT FACILITY PLANTS SHOWN ON THE LANDSCAPE PLAN FOR
THE FACILITY. AFTER COMPLETION OF THE PLANTING, THE LANDSCAPE CONTRACTOR SHALL PROVIDE
A LETTER TO THE ENGINEER CERTIFYING THAT THE PLANTS HAVE BEEN INSTALLED PER THE APPROVED
STORMWATER MANAGEMENT FACILITY PLANTING PLAN. 90% GERMINATION REQUIRED OF
NON-CLUMPING TURF GRASS PRIOR TO FINAL CERTIFICATION.

3. OPTIMAL PLANTING PERIODS RANGE APPROXIMATELY FROM APRIL 15TH THRU JUNE 30TH AND
SEPTEMBER 1ST THRU OCTOBER 31ST. FOR FINAL DETERMINATION OF THE SITE'S PLANTING PERIOD,
THE CONTRACTOR SHALL COORDINATE WITH A LANDSCAPE PROFESSIONAL REGARDING SCHEDULING
FOR PLANT INSTALLATION.

4. IT IS RECOMMENDED THAT THE CONTRACTOR TAKE MEASURES TO PREVENT WILDLIFE FROM
DAMAGING OR CONSUMING WETLAND PLANTINGS.

HYBRID BERMUDA

EMBANKMENTS 

PERMANENT SEEDING SCHEDULE (DAM EMBANKMENTS)
SEEDING DATE SEEDING MIXTURE OPTIONS (CHOOSE ONE) APPLICATION RATE
MARCH 1 - JUNE 31 HYBRID BERMUDA GRASS 1 LBS/1,000 SF (OR MANUFACTURER SPECIFICATIONS)
SEPT 1 - OCT 31 1 LBS/1,000 SF (OR MANUFACTURER SPECIFICATIONS)

SOIL AMENDMENTS
FOLLOW RECOMMENDATIONS OF SOIL TESTS OR APPLY 4,000 LB/AC GROUND AGRICULTURE LIMESTONE AND 1000 LB/AC 10-10-10 FERTILIZER.

MULCH
APPLY 4000 LB/AC STRAW. ANCHOR STRAW BY TACKING WITH ASPHALT, NETTING, OR A MULCH ANCHORING TOOL. A DISK WITH BLADES SET
NEARLY STRAIGHT CAN BE USED AS A MULCH ANCHORING TOOL.

MAINTENANCE
INSPECT AND REPAIR MULCH FREQUENTLY. REFERTILIZE IN LATE WINTER OF THE FOLLOWING YEAR; USE SOIL TESTS OR APPLY 150 LB/AC
10-10-10 FERTILIZER. MOW REGULARLY TO A HEIGHT OF 2-4 INCHES.

NOTE: PERMANENT SEEDING SCHEDULE IS FOR SLOPES OF THE BASIN AND TOP OF BERM. SEE REQUIRED TOWN OF KINIGHTDALE SCM BASIN
REMOVAL SEQUENCE NOTE 14 ON SHEET C9.16 FOR PERMANENT SEEDING CONSTRUCTION SEQUENCE.

TOWN OF KNIGHTDALE SCM PLANTING NOTES
1. THE DAM STRUCTURE, INCLUDING FRONT AND BACK EMBANKMENT SLOPES, OF THE POND SHALL BE

VEGETATED WITH NON-CLUMPING TURF GRASS OR SOD. (CENTIPEDE/HYBRID-BERMUDA) 90%
GERMINATION OF NON-CLUMPING TURF WILL BE REQUIRED PRIOR TO FINAL CERTIFICATION FORM
THE TOWN.

2. THE VEGETATED SHELF SHALL BE PLANTED WITH A MINIMUM OF THREE DIVERSE SPECIES OF
HERBACEOUS, NATIVE VEGETATION AT A MINIMUM DENSITY OF 50 PLANTS PER 200 FEET OF SHELF
AREA.

3. CONTRACTOR TO WORK WITH SOILS SCIENTIST TO ENSURE SOILS ARE ADEQUATE TO SUPPORT
PROPER ESTABLISHMENT AND GROWTH OF THE AQUATIC PLANTINGS. CONTRACTOR TO AMEND
SOILS AND INSTALL SOILS IN PLANT, SHRUB, AND TREE AREAS PER DETAILS, SOIL SPECIFICATIONS.
NCDENR SPECIFICATION, AND SOIL SCIENTIST RECOMMENDATIONS.

4. ALL AQUATIC PLANTINGS ARE TO BE INSTALLED DURING THE APPROPRIATE TIME OF YEAR TO
ENSURE SURVIVABILITY. (LAST SPRING FROST AND THE FIRST FALL FROST)

5. ALL DISTURBED AREAS AROUND THE OUTSIDE OF THE DEVICE SHALL BE SEEDED WITH A LAWN AREA
SEED MIX (PER SEEDING SPECIFICATIONS) NATIVE GRASSES, LEGUMES, CLOVERS, AND
WILDFLOWERS.

6. IF THE DEVICE WAS USED DURING CONSTRUCTION AS A SEDIMENT BASIN OR TRAP, THE BASIN MUST
BE CLEANED OUT, GRADED, APPROPRIATE AREAS COVERED WITH 4" OF TOPSOIL AS SPECIFIED IN
NOTE #2 ABOVE, AND VEGETATED WITHIN 14 DAYS OF THE COMPLETION OF CONSTRUCTION.

7. CONTRACTOR SHALL WATER ALL VEGETATION AND GRASS ON A WEEKLY BASIS AS NEEDED TO
ENSURE GRASS AND PLANT SURVIVAL UNTIL AFTER THE SCM IS CERTIFIED AND ACCEPTED BY THE
TOWN.

TOWN OF KNIGHTDALE SCM INSPECTION NOTES
WHEN SCHEDULING INSPECTIONS, PLEASE CALL THE PUBLIC WORKS ADMINISTRATIVE ASSISTANT AT (919) 217-2250.

PLEASE NOTE: THE FOLLOWING PERSONNEL MUST BE PRESENT AT ALL INSPETIONS:
1. SITE SUPERVISOR
2. GEOTECH
3. AS-BUILT CERTIFYING ENGINEER OR SOMEONE UNDER THEIR SUPERVISION

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SCM WITH DAM:
1. KEY TRENCH EXCAVATION
2. PRINCIPAL SPILLWAY PIPE AND ASSOCIATED COMPONENTS: 

A. CONCRETE CRADLE
B. ANTI-SEEP COLLAR
C. SEEPAGE DIAPHRAGM

3. OUTLET STRUCTURE
4. ANTI-FLOTATION BALLAST
5. ANY SITE-CONSTRUCTED REINFORCED CONCRETE STRUCTURES

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SAND FILTERS OR BIORETENTION DEVICES:
A. SUBRADE OR CONSTRUCTED FOUNDATION
B. OUTLET OR RISER IN COMBINATION WITH CONNECTING UNDERDRAINS
C. FILTER MEDIA
D. DAM ITEMS ON PREVIOUS LIST IF APPLICABLE

GEOTECHNICAL TESTING AND CERTIFICATION
ALL REPORTS ARE TO BE SUBMITTED WITHIN 30-DAYS OF DAM COMPLETION
REQUIRED GEOTECHNICAL RECORDS INCLUDE:

1. DAM EMBANKMENT MATERIAL COMPOSITION AND DENSITY TESTING
2. MAP THAT LABELS ALL POINTS WHERE THE DAM AND DAM FOUNDATION AREAS WERE TESTED
3. DIGITAL PHOTOS SHOWING THE DAM FOUNDATION AREAS, THE RISER, THE PRINCIPAL SPILLWAY PIPE, THE CONCRETE CRADLE, THE   

SEEPAGE DIAPHRAGM, RELIEF DRAINS, ETC., BEING INSTALLED.
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The John R. McAdams Company, Inc.
2905 Meridian Parkway

Durham, NC 27713

phone 919. 361. 5000
fax 919. 361. 2269

license number: C-0293, C-187
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BR
IO

 - 
PH

AS
E 

1
CO

N
ST

RU
CT

IO
N

 D
RA

W
IN

GS
17

00
 O

LD
 C

RE
W

S 
RO

AD
KN

IG
HT

DA
LE

, N
O

RT
H 

CA
RO

LI
N

A

SHEET

PLAN INFORMATION

SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

C9.20

2020110062-SW-R
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STORMWATER CONTROL
MEASURE 'R' PLAN VIEW

GRAPHIC SCALE
0 10 20 40

1 inch = 20 ft.

EAM

OVI

OUTLET STRUCTURE MATERIAL SPECIFICATIONS
1. THE 24"Ø RCP OUTLET BARREL SHALL BE CLASS III RCP, MODIFIED BELL AND SPIGOT, MEETING THE REQUIREMENTS OF ASTM C76-LATEST. THE PIPES SHALL HAVE CONFINED O-RING RUBBER

GASKET JOINTS MEETING ASTM C-443-LATEST. THE PIPE JOINTS SHALL BE TYPE R-4

2. THE STRUCTURAL DESIGN FOR THE 5' X 5' (INTERNAL DIMENSIONS) RISER BOX WITH EXTENDED BASE SHALL BE BY OTHERS. PRIOR TO ORDERING THE STRUCTURES, THE CONTRACTOR SHALL
PROVIDE, TO THE DESIGN ENGINEER FOR REVIEW, SHOP DRAWINGS AND SUPPORTING STRUCTURAL CALCULATIONS SEALED BY A P.E. REGISTERED IN NORTH CAROLINA DEMONSTRATING
THE PERTINENT VERTICAL LOADS ARE SUPPORTED BY THE CONCRETE RISER STRUCTURE.

3. THE RISER BOX OUTLET STRUCTURE SHALL BE PROVIDED WITH STEPS 16" ON CENTER. STEPS SHALL BE PROVIDED ON THE INNER WALL OF THE RISER BOX. STEPS SHALL BE IN ACCORDANCE
WITH NCDOT STD. 840.66. PLEASE REFER TO SHEET C9.21 FOR LOCATION OF THE RISER STEPS.  NOTE THE STEPS SHALL LINE UP WITH THE ACCESS HATCH OF THE TRASH RACK.

5. THE CONCRETE ANTI-FLOTATION BLOCK SHALL BE CAST-IN-PLACE.  STEEL REINFORCEMENT AND CONNECTION TO THE RISER SHALL BE PROVIDED IN ACCORDANCE WITH THE DETAIL ON
SHEET C9.22.  THE CONTRACTOR SHALL ENSURE THE WEIGHT OF THE ENTIRE RISER STRUCTURE IS GREATER THAN OR EQUAL TO 7,540 LBS.  IN LIEU OF CAST-IN-PLACE, THE CONTRACTOR
MAY OPT FOR A PRECAST ANTI-FLOTATION BLOCK.  SHOP DRAWINGS FOR THE PRECAST BLOCK SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW.  THE PRECAST ANTI-FLOTATION BLOCK
SHALL HAVE A SHIPPING WEIGHT OF 13,632 LBS.

6. THE RISER BOX JOINTS SHALL BE SEALED USING BUTYL RUBBER SEALANT CONFORMING TO ASTM-C990-LATEST. IF NECESSARY, THE CONTRACTOR SHALL INCORPORATE A WATERSTOP INTO
THE RISER BOX JOINT TO ENSURE A WATERTIGHT CONNECTION. THE CONTRACTOR SHALL PARGE JOINTS ON BOTH THE INSIDE AND OUTSIDE WITH NON-SHRINK GROUT. JOINT STRAPS
SHALL BE PROVIDED PER THE DETAIL ON C9.21.

7. PRIOR TO ORDERING, THE CONTRACTOR SHALL SUBMIT TRASH RACK SHOP DRAWINGS TO THE ENGINEER FOR REVIEW. CONTRACTOR SHALL ENSURE THAT AN ACCESS HATCH IS PROVIDED
WITHIN THE TRASH RACK (SEE DETAIL FOR LOCATION) THAT WILL ALLOW FOR FUTURE MAINTENANCE ACCESS. CONTRACTOR SHALL ALSO PROVIDE A CHAIN AND LOCK FOR SECURING THE
ACCESS HATCH. NOTE THE ACCESS HATCH SHALL LINE UP WITH THE ACCESS STEPS AFTER INSTALLATION.

8. ALL POURED CONCRETE SHALL MEET THE FOLLOWING SPECIFICATIONS UNLESS OTHERWISE NOTED:
-MINIMUM 3000 PSI (28 DAY)
-SLUMP = 3" - 5"
-ENTRAINED AIR = 5% - 7%

PLEASE NOTE NO CONCRETE SHALL BE POURED WHEN THE AMBIENT AIR TEMPERATURES ARE EXPECTED TO BE ABOVE 85°F OR BELOW 40°F. CAST-IN-PLACE CONCRETE SHALL BE "WET
CURED" AFTER FINISHING FOR A MINIMUM OF 48 HOURS.

ON-SITE GEOTECHNICAL ENGINEER TO ENSURE AND CERTIFY ALL POURED CONCRETE MEETS THE ABOVE SPECIFICATIONS.

9. GEOTEXTILE FABRIC FOR THE 24"Ø RCP OUTLET BARREL JOINTS SHALL BE MIRAFI 180N OR ENGINEER APPROVED EQUAL (NON-WOVEN FABRIC).

GENERAL NOTES
1. PRIOR TO CONSTRUCTION, ANY DISCREPANCIES IN THE PLANS AND NOTES SHALL BE BROUGHT TO THE DESIGN

ENGINEER'S ATTENTION IMMEDIATELY.

2. THE FINAL CERTIFICATION FOR THIS FACILITY WILL INCLUDE A CERTIFICATION BY THE ON-SITE GEOTECHNICAL ENGINEER THAT THE PROJECT WAS CONSTRUCTED PER THE APPROVED
PLANS. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO COORDINATE WITH THE ON-SITE GEOTECHNICAL ENGINEER FOR OBSERVATION AND TESTING SUCH THAT THE ON-SITE
GEOTECHNICAL ENGINEER CAN CERTIFY THE CONSTRUCTION OF THE DAM EMBANKMENT AND SPILLWAY.  THIS CERTIFICATION MUST ADDRESS THE TESTING FOR MATERIALS AND
COMPACTION OF THE DAM EMBANKMENT AND SPILLWAY.

3. ALL CONSTRUCTION ACTIVITY RELATED TO THE PROPOSED STORMWATER CONTROL MEASURE SHALL BE PER THE DETAILS AND SPECIFICATIONS SHOWN IN THESE DRAWINGS. SOILS,
COMPACTION, AND OTHER MISCELLANEOUS DETAILS AND SPECIFICATIONS MAY BE MODIFIED PER THE RECOMMENDATIONS OF THE ON-SITE GEOTECHNICAL ENGINEER. HOWEVER,
PRIOR TO IMPLEMENTATION, THE DESIGN ENGINEER SHALL BE NOTIFIED OF ANY DEVIATION FROM THESE DESIGN DRAWINGS, INCLUDING SHOP DRAWINGS FOR ANY PROPOSED
MODIFICATION.

4. DURING THE INITIAL STAGES OF CONSTRUCTION, THE STORMWATER CONTROL MEASURE MAY BE USED AS A SEDIMENT BASIN FOR EROSION CONTROL PURPOSES. IF SO, THE
CONTRACTOR SHALL FOLLOW THE GENERAL CONSTRUCTION SEQUENCE BELOW:

A. THE CONTRACTOR SHALL CONSTRUCT THE ENTIRE FACILITY (PERMANENT OUTLET STRUCTURE, DAM, KEY TRENCH, ETC.) WITH THE EXCEPTION OF THE INTERIOR FINE GRADING AND
THE BIORETENTION MEDIA FOR THE FACILITY. THE INTERIOR FINE GRADING AND BIORETENTION MEDIA WILL BE CONSTRUCTED ONCE THE EROSION CONTROL PHASE IS COMPLETE.

B. THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) SHALL BE CONNECTED TO THE 6” UNDERDRAIN OUTLET ORIFICE.

C. ONCE THE UPSTREAM DRAINAGE AREA IS STABILIZED AND THE EROSION CONTROL INSPECTOR APPROVES THE REMOVAL OF THE SEDIMENT BASIN (SEE REQUIRED TOWN OF
KNIGHTDALE SCM BASIN REMOVAL SEQUENCE BELOW NOTE 13.1-13.5), THE CONTRACTOR SHALL REMOVE THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) AND CLEAN OUT
THE BASIN. ALL SEDIMENT, TRASH, ETC. SHALL BE DISPOSED OF PROPERLY (I.E. - PLACED IN A LANDFILL) AND NOT STOCKPILED IN AN AREA WHERE WATER QUALITY COULD BE
ADVERSELY AFFECTED.

D. ONCE THE BASIN IS CLEANED OUT, AND ALL EROSION CONTROL DEVICES REMOVED, PLEASE REFER TO THE "CONSTRUCTION SEQUENCE FOR BIORETENTION AREA" NOTES ON THIS
SHEET.

5. ALL OSHA REQUIREMENTS FOR EXCAVATIONS (SHORING, DEPTH, ETC.) ARE THE RESPONSIBILITY OF THE CONTRACTOR. IF REQUIRED, THE CONTRACTOR SHALL PROVIDE AN
EXCAVATION PLAN TO BE SEALED BY A NC  P.E. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO DETERMINE IF AN EXCAVATION PLAN IS REQUIRED. THE JOHN R. MCADAMS
COMPANY ASSUMES NO RESPONSIBILITY FOR ANY EXCAVATION DESIGN RELATED TO SAFETY OR OSHA REQUIREMENTS.

6. IT IS ANTICIPATED THAT DEWATERING MAY BE NECESSARY IN THE EXCAVATION AREAS (E.G. - EMBANKMENT SUB GRADE, INTERIOR PORTIONS OF THE STORMWATER CONTROL
MEASURE, KEY TRENCH, ETC.). THEREFORE, THE CONTRACTOR SHALL FURNISH, INSTALL, OPERATE, AND MAINTAIN ANY PUMPING EQUIPMENT, ETC. NEEDED FOR REMOVAL OF WATER
FROM VARIOUS PARTS OF THE STORMWATER CONTROL MEASURE SITE. DURING PLACEMENT OF FILL WITHIN THESE AREAS, THE CONTRACTOR SHALL KEEP THE WATER LEVEL BELOW
THE BOTTOM OF THE EXCAVATION / CONSTRUCTION AREAS. THE MANNER IN WHICH THE WATER IS REMOVED SHALL BE SUCH THAT THE EXCAVATION BOTTOM AND SIDE SLOPES ARE
STABLE, WITH NO SEDIMENT DISCHARGED FROM THE SITE (I.E. PUMPED WATER MAY NEED TO BE DIRECTED TO AN APPROVED EROSION CONTROL DEVICE SUCH AS A DIRT BAG (ACF
ENVIRONMENTAL), OR ENGINEER APPROVED EQUIVALENT, PRIOR TO DISCHARGE).

7. PRIOR TO CONSTRUCTION, THE ONSITE GEOTECHNICAL ENGINEER SHALL VERIFY THE FILTRATION AND PERMEABILITY ASPECTS OF THE PROPOSED BIORETENTION MATERIALS. SPECIAL
ATTENTION SHALL BE PAID TO PREVENT MIGRATION OF FINER SOIL PARTICLES THROUGH UNDERLYING GRAVEL LAYERS.

8. THE GRADES SHOWN ON THIS PLAN ARE FINISHED GRADES. IF THE EXISTING SOIL LAYER AFTER CONSTRUCTION / COMPACTION IS NOT DETERMINED SUITABLE BY A LANDSCAPE
PROFESSIONAL FOR THE BIORETENTION AREA PLANTINGS, THEN THE CONTRACTOR SHALL AMEND THE PLANTING AREA OF THE BIORETENTION AREA AS DIRECTED BY A LANDSCAPE
PROFESSIONAL.

9. THE CONTRACTOR SHALL REFER TO THE LANDSCAPE PLAN ON SHEET C9.23 FOR THE PERMANENT PLANTING PLAN/SCHEDULE FOR THE INTERIOR OF THE BIORETENTION AREA. THE
PERMANENT VEGETATION FOR THE PROPOSED DAM EMBANKMENT SHALL BE BERMUDA GRASS SOD GROWN ON NON-CLAY SOIL. PLEASE NOTE THAT NO TREES/SHRUBS OR WOODY
VEGETATION OF ANY TYPE MAY BE PLANTED ON THE PROPOSED DAM EMBANKMENT (FILL AREAS). THE INTERIOR SLOPES OF THE BIORETENTION AREA ARE TO BE PROVIDED WITH A
BERMUDA GRASS SOD STRIP THAT IS GROWN ON NON-CLAY SOIL AROUND THE ENTIRE PERIMETER OF THE CELL FROM ELEVATION 267.00-269.40'.

10. ANY EXPOSED EDGE/SIDE OF THE BIORETENTION CELL SHALL BE SODDED AS SOON AS POSSIBLE AFTER CONSTRUCTION IS COMPLETE. PLEASE REFER TO THE LANDSCAPE PLAN FOR
ADDITIONAL INFORMATION.

STATEMENT OF RESPONSIBILITY
ALL REQUIRED MAINTENANCE AND INSPECTIONS OF THIS FACILITY SHALL BE THE RESPONSIBILITY OF THE PROPERTY OWNER, PER THE EXECUTED OPERATION AND MAINTENANCE
AGREEMENT FOR THIS FACILITY.

TESTING OF THE EMBANKMENT
1. TESTING OF THE NEW FILL MATERIALS SHALL BE PERFORMED TO VERIFY THAT THE RECOMMENDED LEVEL OF COMPACTION IS ACHIEVED DURING

CONSTRUCTION. THEREFORE, ONE DENSITY TEST SHALL BE PERFORMED FOR EVERY 2,500 SQUARE FEET OF AREA FOR EVERY LIFT OF FILL. THE CONTRACTOR
SHALL PROVIDE THE ENGINEER WITH REPORTS TO VERIFY THAT THE DAM EMBANKMENT MEETS THE SPECIFIED COMPACTION REQUIREMENTS. COMPACTION
REPORTS WILL BE NEEDED DURING THE AS-BUILT CERTIFICATION PROCESS FOR THIS STORMWATER FACILITY. THEREFORE, IT IS THE CONTRACTOR'S
RESPONSIBILITY TO ENSURE COMPACTION TESTS ARE PROPERLY PERFORMED DURING CONSTRUCTION.

2. TESTING FOR PROPER COMPACTION WILL BE REQUIRED ALONG THE  24"Ø O-RING OUTLET BARREL AT A FREQUENCY OF ONE TEST PER 25 LF OF PIPE PER
VERTICAL FOOT OF FILL.

3. TESTING OF THE DEGREE (%) OF COMPACTION OF THE PLACED FILL IN THE DAM SHALL BE PERFORMED AS A PART OF THE PERMITTEE'S NORMAL QUALITY
CONTROL PROGRAM FOR THE CONSTRUCTION OF THE DAM.  TESTS SHALL BE CONDUCTED CONCURRENT WITH THE INSTALLATION OF COMPACTED FILL AND
THE CONTRACTOR SHALL COORDINATE THE CONSTRUCTION OF THE DAM SO THAT TESTING CAN BE COMPLETED.  SHOULD THE RESULTS OF THE TESTS
INDICATE THAT THE SPECIFIED DEGREE OF COMPACTION HAS NOT BEEN OBTAINED; THE PORTIONS OF THE DAM REPRESENTED BY SUCH TESTS SHALL BE
REWORKED OR REBUILT.  ALL PORTIONS OF THE DAM SHALL ACHIEVE THE SPECIFIED MINIMUM DEGREE OF COMPACTION.

BERM SOIL AND COMPACTION SPECIFICATIONS
1. PRIOR TO CONSTRUCTION, THE ON-SITE GEOTECHNICAL ENGINEER SHALL IDENTIFY BORROW / FILL AREAS AND VERIFY THEIR SUITABILITY FOR USE WITHIN THE DAM EMBANKMENT.

ALSO, THE ON-SITE GEOTECHNICAL ENGINEER SHALL PERFORM STANDARD PROCTORS ON THE PROPOSED BORROW MATERIAL TO ENSURE THAT OPTIMUM MOISTURE CONTENT AND
COMPACTION CAN BE ACHIEVED / CONTROLLED DURING CONSTRUCTION.

2. ALL FILL MATERIALS TO BE USED FOR THE DAM EMBANKMENT SHALL BE TAKEN FROM BORROW AREAS APPROVED BY THE ON-SITE GEOTECHNICAL ENGINEER. THE FILL MATERIAL SHALL
BE FREE FROM ROOTS, STUMPS, WOOD, STONES GREATER THAN 6", AND FROZEN OR OTHER OBJECTIONABLE MATERIAL. THE FOLLOWING SOIL TYPES ARE SUITABLE FOR USE AS FILL
WITHIN THE DAM EMBANKMENT AND KEY TRENCH: ML AND CL. ALL FILL MATERIALS SHALL BE APPROVED BY THE ONSITE GEOTECHNICAL ENGINEER FOR THE INTENDED USE.

3. FILL PLACEMENT FOR THE EMBANKMENT SHALL NOT EXCEED A MAXIMUM 8" LIFT (UNCOMPACTED). EACH LIFT SHALL BE CONTINUOUS FOR THE ENTIRE LENGTH OF EMBANKMENT.
BEFORE PLACEMENT OF FILL FOR THE BERM SECTION, ALL UNSUITABLE MATERIAL SHALL BE REMOVED AND THE SURFACE PROPERLY PREPARED FOR FILL PLACEMENT. FILL MATERIAL
ADJACENT TO ALL SPILLWAY AND DRAINAGE STRUCTURES SHALL BE PLACED IN 4-INCH (UNCOMPACTED) LIFTS AND HAND-COMPACTED TO THE SAME COMPACTION AND MOISTURE
REQUIREMENTS AS THE ENTIRE EMBANKMENT.

4. ALL FILL SOILS USED IN THE EMBANKMENT CONSTRUCTION SHALL BE COMPACTED TO AT LEAST 95% OF THE STANDARD PROCTOR MAXIMUM DRY DENSITY (ASTM D-698). THE FILL SOILS
SHALL BE COMPACTED AT A MOISTURE CONTENT WITHIN -1 TO +3 PERCENT OF ITS OPTIMUM MOISTURE CONTENT. COMPACTION TESTS SHALL BE PERFORMED BY THE ON-SITE
GEOTECHNICAL ENGINEER DURING CONSTRUCTION TO VERIFY THAT THE PROPER COMPACTION LEVEL HAS BEEN REACHED. THE FILL SHOULD BE COMPACTED USING A SHEEPSFOOT TYPE
COMPACTOR. IN ORDER TO PREVENT DAMAGE TO THE PIPE, NO COMPACTION EQUIPMENT SHALL CROSS ANY PIPE UNTIL MINIMUM COVER IS ESTABLISHED ALONG THE PIPE.

5. THE DESIGN ENGINEER SHALL BE PROVIDED WITH REPORTS AND CERTIFICATION, BY THE ON-SITE GEOTECHNICAL ENGINEER, THAT THE GEOTECHNICAL ASPECTS OF THE FACILITY HAVE
BEEN CONSTRUCTED PER PLAN. THIS CERTIFICATION MUST ADDRESS THE TESTING FOR MATERIALS AND COMPACTION OF THE DAM EMBANKMENT AND SPILLWAY. THESE REPORTS AND
CERTIFICATION WILL BE NEEDED DURING THE AS-BUILT CERTIFICATION PROCESS FOR THIS STORMWATER CONTROL MEASURE. THEREFORE, IT SHALL BE THE CONTRACTOR'S
RESPONSIBILITY TO COORDINATE TESTING AND OBSERVATION WITH THE ON-SITE GEOTECHNICAL ENGINEER.

6. TESTING OF THE NEW FILL MATERIALS SHALL BE PERFORMED TO VERIFY THAT THE RECOMMENDED LEVEL OF COMPACTION IS ACHIEVED DURING CONSTRUCTION. THEREFORE, ONE
DENSITY TEST SHALL BE PERFORMED FOR EVERY 2,500 SQUARE FEET OF AREA FOR EVERY LIFT OF FILL OR AS RECOMMENDED BY THE ON-SITE GEOTECHNICAL ENGINEER.

7. TESTING WILL BE REQUIRED ALONG THE 24"Ø RCP OUTLET BARREL AT A FREQUENCY OF ONE TEST PER 25 LF OF PIPE PER VERTICAL FOOT OF FILL OR AS DIRECTED BY THE ON-SITE
GEOTECHNICAL ENGINEER.

BIORETENTION AREA MATERIAL SPECIFICATIONS
1. THE MULCH SHALL CONSIST OF DOUBLE OR TRIPLE SHREDDED HARDWOOD OR STONE MULCH. MULCH OR STONE MULCH SHALL BE WELL-AGED AND UNIFORM IN COLOR. WELL-AGED

MULCH IS DEFINED AS MULCH THAT HAS BEEN STOCKPILED OR STORED FOR AT LEAST 12 MONTHS. MULCH SHOULD BE FREE OF WEED SEEDS, SOIL, ROOTS, OR ANY OTHER SUBSTANCE NOT
CONSISTING OF EITHER BOLE OR BRANCH WOOD AND BARK. THE MULCH DEPTH SHALL BE 2-4 INCHES UNIFORMLY PLACED. GRASS CLIPPINGS ARE UNSUITABLE FOR MULCH AND SHOULD BE
AVOIDED FOR USE WITHIN THE BIORETENTION AREA.

2. THE DRAINAGE STONE LAYER SHALL CONSIST OF NCDOT WASHED #57 STONE OR ENGINEER APPROVED EQUIVALENT

3. THE WASHED SAND SHALL MEET REQUIREMENTS OF WASHED ASTM-C-33 FINE AGGREGATE CONCRETE SAND. IN ADDITION TO THE ASTM-C-33 SPECIFICATION, THE WASHED SAND MUST
MEET THE FOLLOWING CONDITIONS:

· SAND MUST MEET GRADATION REQUIREMENTS FOR ASTM-C-33 FINE AGGREGATE CONCRETE SAND. AASHTO M-6/M-80, ASTM C330, AASHTO M195 GRADATION IS ALSO
ACCEPTABLE.

· SAND MUST BE SILICA BASED. NO LIMESTONE BASED PRODUCTS MAY BE USED. IF THE MATERIAL IS WHITE OR GRAY IN COLOR, IT IS PROBABLY NOT ACCEPTABLE.
· SAND MUST BE CLEAN. NATURAL, UNWASHED SAND DEPOSITS MAY NOT BE USED. LIKEWISE, SAND THAT HAS BECOME CONTAMINATED BY IMPROPER STORAGE OR INSTALLATION

PRACTICES WILL BE REJECTED.
· MANUFACTURED SAND OR STONE DUST IS NOT ACCEPTABLE UNDER ANY CIRCUMSTANCE.

4. THE CHOKING STONE LAYER SHALL BE WASHED #8 OR WASHED #89 STONE LAYER MEETING THE REQUIREMENTS OF ASTM-C-33.

5. THE UNDERDRAIN PIPING FOR THE BIORETENTION AREA SHALL BE 6" Ø SCHEDULE 40 OR SDR 35 SMOOTH WALL SLOTTED OR PERFORATED PVC PIPE. THE PIPE AND FITTINGS SHALL BE TYPE
'S' AND SHALL MEET THE REQUIREMENTS OF AASHTO M-252. THE 6" Ø SLOTTED OR PERFORATED PIPE SHALL CONTAIN CIRCULAR PERFORATIONS MEETING AASHTO CLASS II, SEE DETAIL ON
SHEET C9.21.CONSTRUCTION SEQUENCE FOR BIORETENTION AREA

1. PRIOR TO PLACEMENT OF THE NEW FILL, THE AREAS ON WHICH FILL IS TO BE PLACED SHALL BE CLEARED AND STRIPPED OF TOPSOIL, TREES, ROOTS, VEGETATION, AND OTHER
OBJECTIONABLE MATERIAL GREATER THAN 6" IN SIZE. THE AREAS ON WHICH FILL IS TO BE PLACED SHALL BE SCARIFIED.

2. FOUNDATION AREAS MAY REQUIRE UNDERCUTTING OF COMPRESSIBLE AND/OR UNSUITABLE SOILS IN ADDITION TO THAT INDICATED ON THE PLANS. ALL SUCH UNDERCUTTING SHALL BE
PERFORMED AT THE DISCRETION OF THE GEOTECHNICAL ENGINEER AND SHALL BE MONITORED AND DOCUMENTED.  IN NO CASE SHALL THERE BE AN ATTEMPT TO STABILIZE ANY
PORTIONS OF THE FOUNDATION SOILS WITH CRUSHED STONE.

3. TREATMENT OF SEEPAGE AREAS, SUBGRADE PREPARATION, FOUNDATION DEWATERING AND ROCK FORMATION PREPARATION (I.E., TREATMENT  WITH SLUSH GROUTING, DENTAL
CONCRETE, ETC.) MAY BE REQUIRED AT THE DISCRETION OF THE GEOTECHNICAL ENGINEER.  ALL SUCH ACTIVITIES SHALL BE CLOSELY MONITORED AND DOCUMENTED BY THE
GEOTECHNICAL ENGINEER.

4. CLEAR AND GRUB AREA WITHIN THE LIMITS OF THE PROPOSED DAM CONSTRUCTION. ALL TREES AND THEIR ENTIRE ROOT SYSTEMS MUST BE REMOVED FROM THE DAM FOOTPRINT
AREA AND BACKFILLED WITH SUITABLE SOIL MATERIAL. THE BACKFILLED AREAS SHALL BE COMPACTED TO THE SAME STANDARDS AS THE DAM EMBANKMENT. THE REMAINING AREA OF
THE EMBANKMENT SHALL BE STRIPPED TO A SUITABLE DEPTH AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER. ANY RESIDUAL SOILS TO BE LEFT IN PLACE MUST BE WELL
SCARIFIED TO PROMOTE BONDING OF THE NEW EMBANKMENT FILL. NO EMBANKMENT MATERIAL SHALL BE PLACED FOR THE DAM OR KEY TRENCH UNTIL APPROVAL OF THE DAM
SUBGRADE IS OBTAINED FROM THE ON-SITE GEOTECHNICAL ENGINEER.

5. EXCAVATE FOR THE NEW KEY TRENCH ALONG THE CENTERLINE OF THE PROPOSED DAM EMBANKMENT. THE TRENCH SHALL EXTEND A MINIMUM OF 5 FT BELOW EXISTING GRADE OR 2
FT BELOW THE 24"Ø RCP OUTLET BARREL AND SHALL HAVE A MINIMUM BOTTOM WIDTH OF 5 FEET. THE KEY TRENCH SIDESLOPES SHALL BE A MINIMUM OF 1:1 (H:V). WHEN
EXCAVATING THE KEY TRENCH, IF ANY DEBRIS IS ENCOUNTERED TO AN EXTENT THAT SUCH DEBRIS MAY EXIST IN OTHER INSITU PORTIONS OF THE DAM EMBANKMENT, IT SHOULD ALSO
BE REMOVED.  THE KEY TRENCH SHALL BE COMPACTED TO THE SAME SPECIFICATION LISTED IN ITEM 4 OF THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS."
DEPENDING UPON ON-SITE SOIL CONDITIONS ENCOUNTERED DURING EXCAVATION, THE ON-SITE GEOTECHNICAL ENGINEER MAY VARY THE DEPTH AND DIMENSIONS OF THE KEY
TRENCH AS DEEMED NECESSARY. THE ON-SITE GEOTECHNICAL ENGINEER SHALL RETAIN DOCUMENTATION OF ANY VARIATION FOR FUTURE AS-BUILT SUBMITTALS TO THE TOWN OF
KNIGHTDALE.

6. BEGIN PLACEMENT OF BACKFILL WITHIN THE KEY TRENCH. THE KEY TRENCH SHALL BE COMPACTED TO THE SPECIFICATIONS LISTED ITEM 4 OF THE SECTION TITLED "BERM AND SOIL
COMPACTION SPECIFICATIONS." THE KEY TRENCH SHALL BE TESTED PER THE SPECIFICATIONS LISTED IN THAT SECTION.

7. BEGIN CONSTRUCTION OF THE NEW EMBANKMENT. FILL MATERIALS SHALL BE PLACED IN MAXIMUM 8" THICK LIFTS PRIOR TO COMPACTION, UNLESS DIRECTED OTHERWISE BY THE
ON-SITE GEOTECHNICAL ENGINEER. FILL LIFTS SHALL BE CONTINUOUS OVER THE ENTIRE LENGTH OF FILL. IF IT IS NECESSARY, THE EMBANKMENT FILL MATERIAL WILL BE OVERBUILT IN
HORIZONTAL LIFTS AND CUT BACK TO FINAL GRADE IN ORDER TO ACHIEVE PROPER COMPACTION.

8. AS CONSTRUCTION OF THE EMBANKMENT MOVES FORWARD, IT WILL BE NECESSARY TO INSTALL THE CONCRETE CRADLE. SEE NOTE ON CRADLE DETAIL (SHEET C9.21). THIS MAY BE
CONSTRUCTED USING ONE OF THE FOLLOWING METHODS:

A. IF THE PROPOSED STRUCTURAL FILL MATERIAL IS UTILIZED AS THE FORMWORK FOR THE CONCRETE CRADLE, THEN THE STRUCTURAL FILL SHOULD BE INSTALLED AND COMPACTED
UP TO THE TOP OF CONCRETE CRADLE ELEVATION. ONCE THE STRUCTURAL FILL REACHES THE NEXT DOWNSTREAM JUNCTION BOX OR HEADWALL AND IS COMPACTED TO THE
ELEVATION OF THE TOP OF THE CONCRETE CRADLE, EXCAVATE THE CONCRETE CRADLE TRENCH PER THE PROVIDED DETAILS AND CONSTRUCT THE CONCRETE CRADLE AS PER THE
PROVIDED CONCRETE CRADLE DETAIL.

B. IF THE PROPOSED STRUCTURAL FILL IS NOT UTILIZED AS THE FORMWORK FOR THE CONCRETE CRADLE, THEN PRIOR TO CONSTRUCTING THE STRUCTURAL FILL EMBANKMENT, THE
FORMWORK FOR THE CONCRETE CRADLE SHOULD BE INSTALLED ON EXISTING GROUND AND/OR THE MUD MAT.  THE CONCRETE CRADLE SHALL BE CONSTRUCTED PER THE
PROVIDED DETAILS

9. THE CONTRACTOR SHALL CONSTRUCT THE ENTIRE FACILITY (PERMANENT OUTLET STRUCTURE, DAM, ETC.) WITH THE EXCEPTION OF THE INTERIOR FINE GRADING FOR THE FACILITY. THE
INTERIOR FINE GRADING WILL BE CONSTRUCTED ONCE THE EROSION CONTROL  PHASE IS COMPLETE. THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) SHALL BE CONNECTED TO THE
PERMANENT 6"Ø DIP DRAIN PIPE. ONCE THE UPSTREAM DRAINAGE AREA IS STABILIZED THE REQUIRED TOWN OF KNIGHTDALE SCM BASIN REMOVAL SEQUENCE MUST BE FOLLOWED.

9.1. SCHEDULE A SITE MEETING WITH THE TOWN OF KNIGHTDALE EROSION CONTROL INSPECTOR TO DETERMINE IF A BASIN CAN BE REMOVED. INSTALL SILT FENCING OR OTHER
TEMPORARY EROSION CONTROL MEASURES AS NEEDED PRIOR TO REMOVAL OF THE BASIN.

9.1. CONTACT NCDEQ - RALEIGH REGIONAL OFFICE (919) 791-4200 TO DETERMINE THE DIVISION OF ENERGY, MINERAL AND LAND RESOURCES CONTACT PERSON TO RECEIVE
DEWATERING NOTIFICATIONS. AT LEAST 10 DAYS PRIOR TO BEGINNING DEWATERING ACTIVITY, SEND EMAIL TO NCDEQ-DEMLR CONTACT PERSON AND COPY ENVIRONMENTAL
CONSULTANT THAT MET YOU ONSITE. THE EMAIL SHOULD INCLUDE E&SC JURISDICTION: TOWN OF KNIGHTDALE, TOK PROJECT: NAME, NUMBER, AND LOCATION (CITY/TOWN),
ENVIRONMENTAL CONSULTANT NAME, AND ADDRESS THE FOLLOWING: A) REASON FOR CONVERSION, B) BASIN #, C) DEWATERING METHOD, AND D) ALL OTHER NECESSARY INFO
FROM PART II, SECTION G, ITEM 4 OF THE NCG01. (KEEP EMAIL FOR YOUR NPDES MONITORING DOCUMENTATION

9.2. AFTER RECEIVING POSITIVE CONFIRMATION FROM NCDEQ-DEMLR THAT YOU MAY REMOVE THE BASIN OR ON > DAY 11, WHICHEVER IS SOONER. REMOVE BASIN(S) AND
ASSOCIATED TEMPORARY DIVERSION DITCHES. IF PIPES NEED TO BE EXTENDED, PERFORM THIS OPERATION AT THIS TIME. FINE GRADE AREA IN PREPARATION FOR SEEDING.

9.3. PERFORM SEEDBED PREPARATION, SEED, MULCH AND ANCHOR ANY RESULTING BARE AREAS IMMEDIATELY USING NON-CLUMPING TURF GRASS (CENTIPEDE / HYBRID BERMUDA)
9.4. INSTALL VELOCITY DISSIPATORS AND/OR LEVEL SPREADERS AS REQUIRED ON THE EROSION CONTROL PLAN.
9.5. WHEN SITE IS FULLY STABILIZED, CALL EROSION CONTROL INSPECTOR FOR APPROVAL OF REMOVING REMAINING TEMPORARY EROSION CONTROL MEASURES AND ADVICE ON

WHEN SITE CAN BE ISSUED A CERTIFICATE OF COMPLETION. NOTE: A MEETING SHOULD ALSO BE SCHEDULED WITH THE EROSION CONTROL INSPECTOR AND STORMWATER
TECHNICIAN TO DETERMINE WHEN A BASIN MAY BE CONVERTED FOR STORMWATER USE.

10. PRIOR TO PLACING THE BIORETENTION AREA BACKFILL MATERIAL INCLUDING GRAVEL, CHOKE STONE, AND WASHED SAND, THE CONTRACTOR SHALL REQUEST AN ON-SITE MEETING
WITH THE DESIGN ENGINEER AND THE EROSION CONTROL INSPECTOR TO ENSURE THE UPSTREAM DRAINAGE AREA IS COMPLETELY STABILIZED (I.E. GOOD VEGETATIVE COVER). IF THE
CONTRACTOR DECIDES TO PLACE THE BACKFILL FOR THE BIORETENTION AREA PRIOR TO APPROVAL FROM THE DESIGN ENGINEER AND THE EROSION CONTROL INSPECTOR, THEN THE
CONTRACTOR SHALL EXCAVATE / REPLACE, AS NECESSARY, ANY BACKFILL MATERIAL NEEDED FOR THE SYSTEM TO FUNCTION PROPERLY AT THEIR EXPENSE SHOULD THE BIORETENTION
AREA NOT FUNCTION PROPERLY (I.E. WILL NOT DRAIN DUE TO SEDIMENT DEPOSITION) DUE TO AN UNSTABILIZED UPSTREAM DRAINAGE AREA.

11. SOD SHALL BE PLANTED ON SIDE SLOPES OF BIORETENTION AREA. SOD MUST BE GROWN ON A SAND BASE AND NOT GROWN ON CLAY. CONTRACTOR SHOULD LINE THE INTERIOR TOE OF
SLOPE WITH SILT FENCE OR WATTLE UNTIL SOD HAS TAKEN ROOT AND RUNOFF UNDER SOD IS NO LONGER OCCURRING.

12. UNDERCUT BIORETENTION AREA TO NECESSARY DEPTH (SEE BIORETENTION AREA CROSS SECTION ON SHEET C9.21).

13. PRIOR TO TOPSOIL INSTALLATION, THE CONTRACTOR SHALL SCARIFY THE TOP 2"-3" OF THE BERM SECTION TO PROMOTE BONDING OF THE TOPSOIL WITH THE COMPACTED FILL. THE
TOPSOIL DEPTH SHALL RANGE FROM 3"-4" ON THE DAM EMBANKMENT. PLEASE NOTE THE TOPSOIL SHALL BE AMENDED, AS DIRECTED BY A LANDSCAPE PROFESSIONAL, PRIOR TO
INSTALLATION ON THE EMBANKMENT.

14. PLACE 6" Ø SCHEDULE 40 OR SDR 35 SMOOTH WALL PVC UNDERDRAIN PIPES. THE ENDS OF THE UNDERDRAIN PIPES NOT TERMINATING IN AN OBSERVATION WELL SHALL BE  CAPPED.
THE COLLECTOR PIPES SHALL BE CONSTRUCTED AT A MINIMUM SLOPE OF 0.5%.

15. PLACE 2" OF CHOKING STONE AND 4" OF WASHED SAND PER THE CROSS-SECTION ON SHEET C9.21.

16. PLACE LAYER OF PLANTING SOIL (PER PLANTING SOIL SPECIFICATION) TO ELEVATION 266.75'.  PLACEMENT OF THE SOIL IN THE BIORETENTION AREA SHOULD BE IN LIFTS OF 18" OR LESS
AND COMPACTED BY WATERING.

17. PLACE 3" LAYER OF MULCH (PER MULCH SPECIFICATIONS) TO GRADE.

18. BIORETENTION SURFACE AREA SHALL BE  8,201 SF (MINIMUM) AT EL. 267.00.  THIS REQUIRED SURFACE AREA EXCLUDES THE SURFACE AREA OCCUPIED BY THE INLET RIPRAP VELOCITY
DISSIPATOR.

19. ONCE CONSTRUCTION OF THE BIORETENTION INTERIOR IS COMPLETE, THE CONTRACTOR SHALL REQUEST AN ON-SITE INSPECTION AND AN AS-BUILT SURVEY PRIOR TO INSTALLATION OF
ANY LANDSCAPING/PLANTS. IF THE CONTRACTOR PLANTS THE PROPOSED LANDSCAPING PRIOR TO AN AS-BUILT SURVEY (AND SUBSEQUENT APPROVAL), ANY CHANGES TO THE GRADING
/ RE-PLANTING OF PLANTS WILL BE AT THE CONTRACTOR'S EXPENSE.

20. ONCE THE ENGINEER HAS APPROVED THE AS-BUILT GRADING, THE CONTRACTOR SHALL PLANT THE PROPOSED STORMWATER CONTROL MEASURE PLANTS SHOWN ON THE LANDSCAPE
PLAN FOR THE FACILITY. AFTER COMPLETION OF THE PLANTING, THE LANDSCAPE CONTRACTOR SHALL PROVIDE A LETTER TO THE ENGINEER CERTIFYING THAT THE PLANTS HAVE BEEN
INSTALLED PER THE APPROVED STORMWATER CONTROL MEASURE PLANTING PLAN. THE CONTRACTOR SHALL PROVIDE A ONE-YEAR WARRANTY FOR ALL PLANTS INSTALLED.

STREET 'AA'

STREET 'GG'

STREET 'BB'

BIORETENTION AREA 'R'
SURFACE AREA = 8,201 SQ FT

TOWN OF KNIGHTDALE SCM INSPECTION NOTES
WHEN SCHEDULING INSPECTIONS, PLEASE CALL THE PUBLIC WORKS ADMINISTRATIVE ASSISTANT AT (919) 217-2250.

PLEASE NOTE: THE FOLLOWING PERSONNEL MUST BE PRESENT AT ALL INSPETIONS:
1. SITE SUPERVISOR
2. GEOTECH
3. AS-BUILT CERTIFYING ENGINEER OR SOMEONE UNDER THEIR SUPERVISION

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SCM WITH DAM:
1. KEY TRENCH EXCAVATION
2. PRINCIPAL SPILLWAY PIPE AND ASSOCIATED COMPONENTS: 

A. CONCRETE CRADLE
B. ANTI-SEEP COLLAR
C. SEEPAGE DIAPHRAGM

3. OUTLET STRUCTURE
4. ANTI-FLOTATION BALLAST
5. ANY SITE-CONSTRUCTED REINFORCED CONCRETE STRUCTURES

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SAND FILTERS OR BIORETENTION DEVICES:
A. SUBRADE OR CONSTRUCTED FOUNDATION
B. OUTLET OR RISER IN COMBINATION WITH CONNECTING UNDERDRAINS
C. FILTER MEDIA
D. DAM ITEMS ON PREVIOUS LIST IF APPLICABLE

GEOTECHNICAL TESTING AND CERTIFICATION
ALL REPORTS ARE TO BE SUBMITTED WITHIN 30-DAYS OF DAM COMPLETION
REQUIRED GEOTECHNICAL RECORDS INCLUDE:

1. DAM EMBANKMENT MATERIAL COMPOSITION AND DENSITY TESTING
2. MAP THAT LABELS ALL POINTS WHERE THE DAM AND DAM FOUNDATION AREAS WERE TESTED
3. DIGITAL PHOTOS SHOWING THE DAM FOUNDATION AREAS, THE RISER, THE PRINCIPAL SPILLWAY PIPE, THE CONCRETE CRADLE, THE   SEEPAGE

DIAPHRAGM, RELIEF DRAINS, ETC., BEING INSTALLED.
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#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

C9.21

2020110062-SW-R

AS NOTED

STORMWATER CONTROL
MEASURE 'R' DETAILS

EAM

OVI

N.T.S.
RISER JOINT CONNECTION DETAIL
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PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
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3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS
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®
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PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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C9.23

2020110062-SW-R

1" = 20'

STORMWATER CONTROL
MEASURE 'R' LANDSCAPE PLAN

EAM

OVI

TEMPORARY SEEDING SCHEDULE
SEEDING DATE SEEDING MIXTURE APPLICATION RATE
JAN 1 - MAY 1 RYE (GRAIN) 120 LBS/AC 
MAY 1 - AUG 15 GERMAN MILLET  40 LBS/AC
AUG 15 - DEC 30 RYE (GRAIN) 120 LBS/AC

SOIL AMENDMENTS
FOLLOW RECOMMENDATIONS OF SOIL TESTS OR APPLY 2,000 LB/AC GROUND AGRICULTURE LIMESTONE AND 750 LB/AC 10-10-10
FERTILIZER (FROM AUG 15 - DEC 30, INCREASE 10-10-10 FERTILIZER TO 1000 LB/AC).

MULCH
APPLY 4000 LB/AC STRAW. ANCHOR STRAW BY TACKING WITH ASPHALT, NETTING, OR A MULCH ANCHORING TOOL. A DISK WITH
BLADES SET NEARLY STRAIGHT CAN BE USED AS A MULCH ANCHORING TOOL.

MAINTENANCE
JAN 1 - AUG 15: REFERTILIZE IF GROWTH IS NOT FULLY ADEQUATE. RESEED, REFERTILIZE, AND MULCH 

IMMEDIATELY FOLLOWING EROSION OR OTHER DAMAGE.

AUG 15 - DEC 30: REPAIR AND REFERTILIZE DAMAGED AREAS IMMEDIATELY. TOP DRESS WITH 50 LB/AC OF NITROGEN IN MARCH. IF
IT IS NECESSARY TO EXTEND TEMPORARY COVER BEYOND JUNE 15, OVERSEED WITH 50 LB/AC KOBE LESPEDEZA IN
LATE FEBRUARY OR EARLY MARCH.

SOD PREPARATION

1. CHISEL COMPACTED AREAS AND SPREAD TOPSOIL 3-4 INCHES DEEP OVER ADVERSE SOIL CONDITIONS.
TOPSOIL SHOULD BE INCORPORATED INTO THE FINAL GRADING OF THE BASIN SIDE SLOPES AND SHALLOW
LAND AND SHALLOW WATER AREAS. CONTRACTOR SHOULD SCARIFY THE TOP 3-4 INCHES OF THE
COMPACTED FILL TO PROMOTE BONDING WITH TOPSOIL.

2. RIP THE ENTIRE AREA TO 6 INCHES DEPTH.

3. REMOVE ALL LOOSE ROCK, ROOTS, AND OTHER OBSTRUCTIONS LEAVING SURFACE  REASONABLY SMOOTH
AND UNIFORM.

4. PER ONE TIME ONLY, APPLY AGRICULTURAL LIME, FERTILIZER, AND SUPERPHOSPHATE UNIFORMLY AND
MIX  WITH SOIL.

5. CONTINUE TILLAGE UNTIL A WELL-PULVERIZED, FIRM REASONABLY UNIFORM SODBED IS  PREPARED 4 TO 6
INCHES DEEP.

6. SOD ON A FRESHLY PREPARED SODBED AND COVER.

7. INSPECT  ALL SODDED AREAS AND MAKE NECESSARY REPAIRS OR RESODDINGS WITHIN  THE PLANTING
SEASON, IF POSSIBLE.  AFTER PERMANENT COVER IS ESTABLISHED.

8. CONSULT CONSERVATION INSPECTOR ON MAINTENANCE TREATMENT.

SODDING PROCEDURE:
1. SCARIFY ENTIRE AREA TO A MINIMUM DEPTH OF 6"

AND REMOVE DEBRIS.
2. INSTALL 6" OF TOPSOIL AND MIX IN WITH SCARIFIED

TOP LAYER.
3. ADD ADDITIVES (PER SOIL TEST ANALYSIS) & ROTOTILL.
4. LAY & ROLL SOD. WATER THOROUGHLY.
5. THE GENERAL CONTRACTOR WILL PROVIDE GRADES

TO (+/- .10) OF A FOOT OF PROPOSED GRADES.

BIORETENTION
AREA 'R'

STREET 'AA'

STREET 'GG'

STREET 'BB'

TOWN OF KNIGHTDALE (TOK) SCM PLANTING NOTES
1. THE DAM STRUCTURE, INCLUDING FRONT AND BACK EMBANKMENT SLOPES, OF THE POND SHALL BE VEGETATED WITH

NON-CLUMPING TURF GRASS OR SOD. (CENTIPEDE/HYBRID-BERMUDA) 90% GERMINATION OF NON-CLUMPING TURF WILL BE

REQUIRED PRIOR TO FINAL CERTIFICATION FORM THE TOWN.

2. ALL DISTURBED AREAS AROUND THE OUTSIDE OF THE DEVICE SHALL BE SEEDED WITH A LAWN AREA SEED MIX (PER SEEDING

SPECIFICATIONS) NATIVE GRASSES, LEGUMES, CLOVERS, AND WILDFLOWERS.

3. IF THE DEVICE WAS USED DURING CONSTRUCTION AS A SEDIMENT BASIN OR TRAP (SEE SHEET C9.20 NOTE 9-9.5), THE BASIN

MUST BE CLEANED OUT, GRADED, AND MEDIA INSTALLED WITH PLANTINGS PER SHEETS C9.21 AND C9.23 AND VEGETATED

WITHIN 14 DAYS OF THE COMPLETION OF CONSTRUCTION.

4. CONTRACTOR SHALL WATER ALL VEGETATION AND GRASS ON A WEEKLY BASIS AS NEEDED TO ENSURE GRASS AND PLANT

SURVIVAL UNTIL AFTER THE SCM IS CERTIFIED AND ACCEPTED BY THE TOWN.

COMPACTION OF THE BIORETENTION AREA
1. CONTRACTOR SHALL MINIMIZE THE COMPACTION OF BOTH THE BASE OF THE BIORETENTION AREA AND THE REQUIRED BACKFILL. WHEN POSSIBLE, CONTRACTOR SHALL USE EXCAVATION

HOES TO REMOVE THE ORIGINAL SOIL. IF THE BIORETENTION AREA IS EXCAVATED USING A LOADER, THE CONTRACTOR SHALL USE WIDE TRACK OR MARSH TRACK EQUIPMENT, OR LIGHT
EQUIPMENT WITH TURF TYPE TIRES. COMPACTION AT THE BASE OF THE BIORETENTION AREA SHALL BE DONE BY USING A PRIMARY TILLING OPERATION SUCH AS A CHISEL PLOW, RIPPER,
OR SUBSOILER. THESE TILLING OPERATIONS ARE TO REFRACTURE THE SOIL PROFILE THROUGH THE 12 INCH COMPACTION ZONE. SUBSTITUTE METHODS MUST BE APPROVED BY THE
ENGINEER. ROTOTILLERS DO NOT TILL DEEP ENOUGH TO REDUCE THE EFFECTS OF COMPACTION FROM HEAVY EQUIPMENT.

2. ROTOTILL 2 TO 3 INCHES OF SAND INTO THE BASE OF THE BIORETENTION FACILITY BEFORE BACKFILLING THE REQUIRED DRAINAGE STONE. PUMP ANY PONDED WATER BEFORE PREPARING
(ROTOTILLING) BASE.

3. WHEN BACKFILLING THE BIORETENTION AREA, PLACE SOIL IN LIFTS OF 12 INCHES TO 18 INCHES. DO NOT USE HEAVY EQUIPMENT WITHIN THE BIORETENTION AREA. HEAVY EQUIPMENT CAN
BE USED AROUND THE PERIMETER TO SUPPLY SOILS AND SAND. GRADE BIORETENTION MATERIALS WITH LIGHT EQUIPMENT SUCH AS A COMPACT LOADER OR A DOZER/LOADER WITH
MARSH TRACKS.

BIORETENTION PLANTING SOIL MIX SPECIFICATIONS
1. THE PLANTING SOIL SHALL BE A UNIFORM MIX, FREE OF STONES, STUMPS, ROOTS OR OTHER SIMILAR OBJECTS LARGER THAN ONE-HALF INCH IN DIAMETER. NO OTHER

MATERIALS OR SUBSTANCES SHALL BE MIXED OR DUMPED WITHIN THE BIORETENTION AREA THAT MAY BE HARMFUL TO PLANT GROWTH, OR PROVE A HINDRANCE TO THE
PLANTING OR MAINTENANCE OPERATIONS. THE PLANTING SOIL SHALL BE FREE OF BERMUDA GRASS, JOHNSON GRASS, QUACK GRASS, MUGWORT, NUTSEDGE, POISON IVY,
CANADA THISTLE, OR OTHER NOXIOUS WEEDS.

2. THE MEDIA SHALL BE A HOMOGENOUS SOIL MIX ENGINEERED MEDIA BLEND WITH APPROXIMATE VOLUMES OF:
A. 75% TO 85% MEDIUM TO COARSE WASHED SAND (ASTM C33, AASHTO M6/M80, ASTM C330, AASHTO M195, OR APPROVED EQUIVALENT)
B. 8% TO 15% FINES (SILT AND CLAY, PASSING #200 SIEVE)
C. 5% TO 10% ORGANIC MATTER

3. THE P-INDEX OF THE MEDIA SHALL NOT EXCEED 30.

4. THE FOLLOWING TEST FREQUENCIES SHALL APPLY TO THE ABOVE SOIL CONSTITUENTS:  ALL BIORETENTION AREAS SHALL HAVE A MINIMUM OF ONE TEST PER 200 CUBIC YARDS.
EACH TEST SHALL CONSIST OF BOTH THE STANDARD SOIL TEST FOR MIX COMPOSITION AND PHOSPHORUS. A TEXTURAL ANALYSIS IS REQUIRED FROM THE SITE STOCKPILED
BIORETENTION SOIL.

NOTE: SINCE DIFFERENT LABS CALIBRATE THEIR TESTING EQUIPMENT DIFFERENTLY, ALL TESTING RESULTS SHALL COME FROM THE SAME TESTING FACILITY.

5. AFTER INSTALLATION OF THE MEDIA, AN INFILTRATION TEST SHALL BE PERFORMED.  THE MINIMUM INFILTRATION RATE OF THE INSTALLED MEDIA IS 1.5 IN/HR.

6. THE MEDIA SHALL NOT BE MECHANICALLY COMPACTED.  IT IS RECOMMENDED TO EITHER WATER OR WALK ON THE MEDIA AS IT IS PLACED.

7. IF BIORETENTION AREA IS TO BE PLANTED WITH VEGETATION OTHER THAN SOD ALONE, TRIPLE SHREDDED HARDWOOD MULCH OR STONE MULCH SHALL BE USED FOR THE
BIORETENTION AREA.  MULCH SHALL BE UNIFORMLY PLACED TWO TO FOUR INCHES DEEP.
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PLAN INFORMATION

SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

STORMWATER CONTROL MEASURE 'S' PLAN VIEW
1" = 20'

C9.24

2020110062-SW-S

AS NOTED

STORMWATER CONTROL
MEASURE "S" PLAN VIEW

GRAPHIC SCALE
0 10 20 40

1 inch = 20 ft.

STORMWATER CONTROL MEASURE 'S' CONSTRUCTION SPECIFICATIONS
GENERAL NOTES
1. PRIOR TO CONSTRUCTION, ANY DISCREPANCIES IN THE PLANS AND NOTES SHALL BE BROUGHT TO THE DESIGN ENGINEER'S ATTENTION

IMMEDIATELY.

2. THE PROJECT WILL MEET ALL OF THE REQUIREMENTS RELATIVE TO BEST MANAGEMENT PRACTICES AND ENGINEERED STORMWATER
CONTROL STRUCTURES AS OUTLINED IN THE TOWN OF KNIGHTDALE LAND DEVELOPMENT ORDINANCE. (CHAPTER 6, PART 4, UDO)

3. THE FINAL CERTIFICATION FOR THIS FACILITY WILL INCLUDE A CERTIFICATION BY THE ON-SITE GEOTECHNICAL ENGINEER THAT THE 
PROJECT WAS CONSTRUCTED PER THE APPROVED PLANS. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO COORDINATE WITH THE
ON-SITE GEOTECHNICAL ENGINEER FOR OBSERVATION AND TESTING SUCH THAT THE ON-SITE GEOTECHNICAL ENGINEER CAN CERTIFY THE
CONSTRUCTION OF THE DAM EMBANKMENT AND SPILLWAY.  THIS CERTIFICATION MUST ADDRESS THE TESTING FOR MATERIALS AND 
COMPACTION OF THE DAM EMBANKMENT AND SPILLWAY.

4. ALL CONSTRUCTION ACTIVITY RELATED TO THE PROPOSED STORMWATER CONTROL MEASURE SHALL BE PER THE DETAILS AND 
SPECIFICATIONS SHOWN IN THESE DRAWINGS. SOILS, COMPACTION, AND OTHER MISCELLANEOUS DETAILS AND SPECIFICATIONS MAY BE 
MODIFIED PER THE RECOMMENDATIONS OF THE ON-SITE GEOTECHNICAL ENGINEER. HOWEVER, PRIOR TO IMPLEMENTATION, THE DESIGN
ENGINEER SHALL BE NOTIFIED OF ANY DEVIATION FROM THESE DESIGN DRAWINGS, INCLUDING SHOP DRAWINGS FOR ANY PROPOSED
MODIFICATION.

5. DURING THE INITIAL STAGES OF CONSTRUCTION, THE STORMWATER CONTROL MEASURE MAY BE USED AS A SEDIMENT BASIN FOR
EROSION CONTROL PURPOSES. IF SO, THE CONTRACTOR SHALL FOLLOW THE GENERAL CONSTRUCTION SEQUENCE BELOW:
A. THE CONTRACTOR SHALL CONSTRUCT THE ENTIRE FACILITY (PERMANENT OUTLET STRUCTURE, DAM, ETC.) WITH THE EXCEPTION OF

THE INTERIOR FINE GRADING FOR THE FACILITY. THE INTERIOR FINE GRADING WILL BE CONSTRUCTED ONCE THE EROSION CONTROL 
PHASE IS COMPLETE.

B. THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) SHALL BE CONNECTED TO THE PERMANENT 6"Ø DIP DRAIN PIPE.
C. ONCE THE UPSTREAM DRAINAGE AREA IS STABILIZED AND THE EROSION CONTROL INSPECTOR APPROVES THE REMOVAL OF THE

SEDIMENT BASIN (SEE REQUIRED TOWN OF KNIGHTDALE SCM BASIN REMOVAL SEQUENCE, NOTE 14.1-14.5), THE CONTRACTOR SHALL
REMOVE THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) AND CLEAN OUT THE BASIN. ALL SEDIMENT, TRASH, ETC. SHALL BE
DISPOSED OF PROPERLY (I.E. - PLACED IN A LANDFILL) AND NOT STOCKPILED IN AN AREA WHERE WATER QUALITY COULD BE
ADVERSELY AFFECTED.

D. ONCE THE BASIN IS CLEANED OUT, AND ALL EROSION CONTROL DEVICES REMOVED, THE CONTRACTOR SHALL CONSTRUCT THE
INTERIOR GRADING SHOWN ON THIS SHEET.

E. ONCE THE GRADING IS COMPLETE, THE CONTRACTOR SHALL REQUEST AN ON-SITE INSPECTION AND AN AS-BUILT SURVEY PRIOR TO 
INSTALLATION OF THE STORMWATER CONTROL MEASURE PLANTS. IF THE CONTRACTOR PLANTS THE PROPOSED VEGETATION PRIOR
TO AN AS-BUILT SURVEY (AND SUBSEQUENT APPROVAL), ANY CHANGES TO THE GRADING / RE-PLANTING OF PLANTS WILL BE AT THE
CONTRACTOR'S EXPENSE.

F. ONCE THE ENGINEER HAS APPROVED THE AS-BUILT GRADING, THE CONTRACTOR SHALL PLANT THE PROPOSED STORMWATER
CONTROL MEASURE PLANTS SHOWN ON THE LANDSCAPE PLAN FOR THE FACILITY. AFTER COMPLETION OF THE PLANTING, THE
LANDSCAPE CONTRACTOR SHALL PROVIDE A LETTER TO THE ENGINEER CERTIFYING THAT THE PLANTS HAVE BEEN INSTALLED PER THE
APPROVED STORMWATER CONTROL MEASURE PLANTING PLAN.

6. ALL OSHA REQUIREMENTS FOR EXCAVATIONS (SHORING, DEPTH, ETC.) ARE THE RESPONSIBILITY OF THE CONTRACTOR. IF REQUIRED, THE 
CONTRACTOR SHALL PROVIDE AN EXCAVATION PLAN TO BE SEALED BY A NC P.E. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO 
DETERMINE IF AN EXCAVATION PLAN IS REQUIRED. THE JOHN R. MCADAMS COMPANY ASSUMES NO RESPONSIBILITY FOR ANY 
EXCAVATION DESIGN RELATED TO SAFETY OR OSHA REQUIREMENTS.

7. ON-SITE GEOTECHNICAL ENGINEER TO DETERMINE IF IN-SITU SOILS ENCOUNTERED WOULD MAINTAIN A STORMWATER CONTROL 
MEASURE PERMANENT POOL AT DESIGN ELEVATION.  IF HIGHLY PERMEABLE SOILS ARE ENCOUNTERED THAT WOULD NOT MAINTAIN 
THE PERMANENT POOL ELEVATION AS DESIGNED, A CLAY LINER MAY BE REQUIRED TO MAINTAIN A PERMANENT POOL OF WATER IN THE 
STORMWATER CONTROL MEASURE. FINAL DETERMINATION IF A CLAY LINER IS NEEDED SHALL BE THE RESPONSIBILITY OF THE ON-SITE 
GEOTECHNICAL ENGINEER. UPON DETERMINATION OF HIGHLY PERMEABLE SOIL CONDITIONS, ON-SITE GEOTECHNICAL ENGINEER
WILL INFORM THE DESIGN ENGINEER AND RECOMMEND LINER SPECIFICATIONS.

8. IT IS ANTICIPATED THAT DEWATERING WILL BE NECESSARY IN THE EXCAVATION AREAS (E.G. - EMBANKMENT SUB GRADE, INTERIOR
PORTIONS OF THE STORMWATER CONTROL MEASURE, KEY TRENCH, ETC.). THEREFORE, THE CONTRACTOR SHALL FURNISH, INSTALL,
OPERATE, AND MAINTAIN ANY PUMPING EQUIPMENT, ETC. NEEDED FOR REMOVAL OF WATER FROM VARIOUS PARTS OF THE
STORMWATER CONTROL MEASURE SITE. DURING PLACEMENT OF FILL WITHIN THESE AREAS, THE CONTRACTOR SHALL KEEP THE WATER
LEVEL BELOW THE BOTTOM OF THE EXCAVATION / CONSTRUCTION AREAS. THE MANNER IN WHICH THE WATER IS REMOVED SHALL BE
SUCH THAT THE EXCAVATION BOTTOM AND SIDE SLOPES ARE STABLE, WITH NO SEDIMENT DISCHARGED FROM THE SITE (I.E. PUMPED
WATER MAY NEED TO BE DIRECTED TO AN APPROVED EROSION CONTROL DEVICE SUCH AS A DIRT BAG (ACF ENVIRONMENTAL), OR
ENGINEER APPROVED EQUIVALENT, PRIOR TO DISCHARGE).

9. THE GRADES SHOWN ON THIS PLAN ARE FINISHED GRADES. IF THE EXISTING SOIL LAYER AFTER CONSTRUCTION / COMPACTION IS NOT
DETERMINED SUITABLE BY A LANDSCAPE PROFESSIONAL FOR THE WETLAND PLANTINGS, THEN THE CONTRACTOR SHALL AMEND THE
PLANTING AREA OF THE WETLAND AS DIRECTED BY A LANDSCAPE PROFESSIONAL.

10. PRIOR TO TOPSOIL INSTALLATION, THE CONTRACTOR SHALL SCARIFY THE TOP 2"-3" OF THE BERM SECTION TO PROMOTE BONDING OF
THE TOPSOIL WITH THE COMPACTED FILL. THE TOPSOIL DEPTH SHALL RANGE FROM 3"-4" ON THE DAM EMBANKMENT AND WETLAND.
PLEASE NOTE THE TOPSOIL SHALL BE AMENDED, AS DIRECTED BY A LANDSCAPE PROFESSIONAL, PRIOR TO INSTALLATION ON THE
EMBANKMENT AND WETLAND.

11. THE CONTRACTOR SHALL REFER TO THE LANDSCAPE PLAN FOR THE PERMANENT PLANTING PLAN/SCHEDULE FOR THIS FACILITY.
CONTRACTOR SHALL COORDINATE WITH A LANDSCAPE PROFESSIONAL REGARDING SCHEDULING FOR PLANT INSTALLATION. PLEASE NOTE
THAT NO TREES/SHRUBS OF ANY TYPE MAY BE PLANTED ON THE PROPOSED DAM EMBANKMENT (FILL AREAS).

OUTLET STRUCTURE MATERIAL SPECIFICATIONS
1. THE 18"Ø RCP OUTLET BARREL SHALL BE CLASS III RCP, MODIFIED BELL AND SPIGOT, MEETING THE REQUIREMENTS OF ASTM C76-LATEST. 

THE PIPES SHALL HAVE CONFINED O-RING RUBBER GASKET JOINTS MEETING ASTM C-443-LATEST. THE PIPE JOINTS SHALL BE TYPE R-4.

2. THE STRUCTURAL DESIGN FOR THE 4' X 4 ' (INTERNAL DIMENSIONS) RISER BOX WITH EXTENDED BASE SHALL BE BY OTHERS. PRIOR TO
ORDERING THE STRUCTURES, THE CONTRACTOR SHALL PROVIDE, TO THE DESIGN ENGINEER FOR REVIEW, SHOP DRAWINGS AND
SUPPORTING STRUCTURAL CALCULATIONS SEALED BY A P.E. REGISTERED IN NORTH CAROLINA DEMONSTRATING THE PERTINENT VERTICAL
LOADS ARE SUPPORTED BY THE CONCRETE RISER STRUCTURE.

3. THE RISER BOX OUTLET STRUCTURE SHALL BE PROVIDED WITH STEPS 16" ON CENTER. STEPS SHALL BE PROVIDED ON THE INNER WALL OF
THE RISER BOX. STEPS SHALL BE IN ACCORDANCE WITH NCDOT STD. 840.66. PLEASE REFER TO SHEET C9.25 FOR LOCATION OF THE RISER
STEPS.  NOTE THE STEPS SHALL LINE UP WITH THE ACCESS HATCH OF THE TRASH RACK.

4. THE CONCRETE ANTI-FLOTATION BLOCK SHALL BE CAST-IN-PLACE.  STEEL REINFORCEMENT AND CONNECTION TO THE RISER SHALL BE
PROVIDED IN ACCORDANCE WITH THE DETAIL ON SHEET C9.26.  THE CONTRACTOR SHALL ENSURE THE WEIGHT OF THE ENTIRE RISER
STRUCTURE IS GREATER THAN OR EQUAL TO 4,662 LBS.  IN LIEU OF CAST-IN-PLACE, THE CONTRACTOR MAY OPT FOR A PRECAST
ANTI-FLOTATION BLOCK.  SHOP DRAWINGS FOR THE PRECAST BLOCK SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW.  THE PRECAST
ANTI-FLOTATION BLOCK SHALL HAVE A SHIPPING WEIGHT OF 9,088 LBS.

5. THE RISER BOX JOINTS SHALL BE SEALED USING BUTYL RUBBER SEALANT CONFORMING TO ASTM-C990-LATEST. IF NECESSARY, THE
CONTRACTOR SHALL INCORPORATE A WATERSTOP INTO THE RISER BOX JOINT TO ENSURE A WATERTIGHT CONNECTION. THE
CONTRACTOR SHALL PARGE JOINTS ON BOTH THE INSIDE AND OUTSIDE WITH NON-SHRINK GROUT AND INSTALL GALVANIZED STEEL
STRAPS PER DETAIL ON SHEET C9.25.

6. PRIOR TO ORDERING, THE CONTRACTOR SHALL SUBMIT TRASH RACK SHOP DRAWINGS TO THE ENGINEER FOR REVIEW. CONTRACTOR
SHALL ENSURE THAT AN ACCESS HATCH IS PROVIDED WITHIN THE TRASH RACK (SEE DETAIL FOR LOCATION) THAT WILL ALLOW FOR
FUTURE MAINTENANCE ACCESS. CONTRACTOR SHALL ALSO PROVIDE A CHAIN AND LOCK FOR SECURING THE ACCESS HATCH. NOTE THE
ACCESS HATCH SHALL LINE UP WITH THE ACCESS STEPS AFTER INSTALLATION.

7. ALL POURED CONCRETE SHALL MEET THE FOLLOWING SPECIFICATIONS UNLESS OTHERWISE NOTED:

-MINIMUM 3000 PSI (28 DAY)
-SLUMP = 3" - 5"
-ENTRAINED AIR = 5% - 7%

PLEASE NOTE NO CONCRETE SHALL BE POURED WHEN THE AMBIENT AIR TEMPERATURES ARE EXPECTED TO BE ABOVE 85°F OR BELOW
40°F. CAST-IN-PLACE CONCRETE SHALL BE "WET CURED" AFTER FINISHING FOR A MINIMUM OF 48 HOURS.

ON-SITE GEOTECHNICAL ENGINEER TO ENSURE AND CERTIFY ALL POURED CONCRETE MEETS THE ABOVE SPECIFICATIONS.

8. GEOTEXTILE FABRIC FOR THE 18"Ø CLASS IV RCP OUTLET BARREL JOINTS SHALL BE MIRAFI 180N OR ENGINEER APPROVED EQUAL
(NON-WOVEN FABRIC).

9. STORMWATER CONTROL MEASURE EMERGENCY DRAW DOWN IS VIA AN 6"Ø PLUG VALVE. THE VALVE SHALL BE A M&H STYLE 1820
ECCENTRIC VALVE OR APPROVED EQUAL. THIS VALVE IS IN ACCORDANCE WITH AWWA C-517, AND SHALL BE OPERABLE FROM TOP OF
OUTLET STRUCTURE VIA A HAND WHEEL (SEE DETAIL SHEET C9.25). THE CONTRACTOR SHALL PROVIDE A REMOVABLE VALVE WRENCH
WITH A HAND WHEEL ON TOP FOR OPERATION OF THE 6"Ø PLUG VALVE.

BERM AND SOIL COMPACTION SPECIFICATIONS
1. PRIOR TO CONSTRUCTION, THE ON-SITE GEOTECHNICAL ENGINEER SHALL IDENTIFY BORROW / FILL AREAS AND VERIFY THEIR SUITABILITY

FOR USE WITHIN THE DAM EMBANKMENT. ALSO, THE ON-SITE GEOTECHNICAL ENGINEER SHALL PERFORM STANDARD PROCTORS ON THE
PROPOSED BORROW MATERIAL TO ENSURE THAT OPTIMUM MOISTURE CONTENT AND COMPACTION CAN BE ACHIEVED / CONTROLLED
DURING CONSTRUCTION.

2. ALL FILL MATERIALS TO BE USED FOR THE DAM EMBANKMENT SHALL BE TAKEN FROM BORROW AREAS APPROVED BY THE ON-SITE
GEOTECHNICAL ENGINEER. THE FILL MATERIAL SHALL BE FREE FROM ROOTS, STUMPS, WOOD, STONES GREATER THAN 6", AND FROZEN
OR OTHER OBJECTIONABLE MATERIAL. THE FOLLOWING SOIL TYPES ARE SUITABLE FOR USE AS FILL WITHIN THE DAM EMBANKMENT AND
KEY TRENCH: ML AND CL. ALL FILL MATERIALS SHALL BE APPROVED BY THE ONSITE GEOTECHNICAL ENGINEER FOR THE INTENDED USE.

3. FILL PLACEMENT FOR THE EMBANKMENT SHALL NOT EXCEED A MAXIMUM 8" LIFT (UNCOMPACTED). EACH LIFT SHALL BE CONTINUOUS
FOR THE ENTIRE LENGTH OF EMBANKMENT. BEFORE PLACEMENT OF FILL FOR THE BERM SECTION, ALL UNSUITABLE MATERIAL SHALL BE
REMOVED AND THE SURFACE PROPERLY PREPARED FOR FILL PLACEMENT. FILL MATERIAL ADJACENT TO ALL SPILLWAY AND DRAINAGE
STRUCTURES SHALL BE PLACED IN 4-INCH (UNCOMPACTED) LIFTS AND HAND-COMPACTED TO THE SAME COMPACTION AND MOISTURE
REQUIREMENTS AS THE ENTIRE EMBANKMENT.

4. ALL FILL SOILS USED IN THE EMBANKMENT CONSTRUCTION SHALL BE COMPACTED TO AT LEAST 95% OF THE STANDARD PROCTOR
MAXIMUM DRY DENSITY (ASTM D-698). THE FILL SOILS SHALL BE COMPACTED AT A MOISTURE CONTENT WITHIN -1 TO +3 PERCENT OF ITS
OPTIMUM MOISTURE CONTENT. COMPACTION TESTS SHALL BE PERFORMED BY THE ON-SITE GEOTECHNICAL ENGINEER DURING
CONSTRUCTION TO VERIFY THAT THE PROPER COMPACTION LEVEL HAS BEEN REACHED. THE FILL SHOULD BE COMPACTED USING A
SHEEPSFOOT TYPE COMPACTOR. IN ORDER TO PREVENT DAMAGE TO THE PIPE, NO COMPACTION EQUIPMENT SHALL CROSS ANY PIPE
UNTIL MINIMUM COVER IS ESTABLISHED ALONG THE PIPE.

5. THE DESIGN ENGINEER SHALL BE PROVIDED WITH REPORTS AND CERTIFICATION, BY THE ON-SITE GEOTECHNICAL ENGINEER, THAT THE
GEOTECHNICAL ASPECTS OF THE FACILITY HAVE BEEN CONSTRUCTED PER PLAN. THIS CERTIFICATION MUST ADDRESS THE TESTING FOR
MATERIALS AND COMPACTION OF THE DAM EMBANKMENT AND SPILLWAY. THESE REPORTS AND CERTIFICATION WILL BE NEEDED DURING
THE AS-BUILT CERTIFICATION PROCESS FOR THIS STORMWATER CONTROL MEASURE. THEREFORE, IT SHALL BE THE CONTRACTOR'S
RESPONSIBILITY TO COORDINATE TESTING AND OBSERVATION WITH THE ON-SITE GEOTECHNICAL ENGINEER.

6. TESTING OF THE NEW FILL MATERIALS SHALL BE PERFORMED TO VERIFY THAT THE RECOMMENDED LEVEL OF COMPACTION IS ACHIEVED
DURING CONSTRUCTION. THEREFORE, ONE DENSITY TEST SHALL BE PERFORMED FOR EVERY 2,500 SQUARE FEET OF AREA FOR EVERY LIFT
OF FILL OR AS RECOMMENDED BY THE ON-SITE GEOTECHNICAL ENGINEER.

7. TESTING WILL BE REQUIRED ALONG THE 18"∅ RCP OUTLET BARREL AT A FREQUENCY OF ONE TEST PER 25 LF OF PIPE PER VERTICAL FOOT
OF FILL OR AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER.

STATEMENT OF RESPONSIBILITY
1. ALL REQUIRED MAINTENANCE AND INSPECTIONS OF THE STORMWATER CONTROL MEASURE SHALL BE THE RESPONSIBILITY OF THE

OWNER, PER THE EXECUTED OPERATION AND MAINTENANCE AGREEMENT FOR THIS FACILITY.

CONSTRUCTION SEQUENCE
1. PRIOR TO CONSTRUCTION, THE OWNER SHALL OBTAIN A LAND DISTURBING (GRADING) PERMIT AND AN "APPROVAL TO CONSTRUCT"

FROM THE TOWN OF KNIGHTDALE AND ALL OTHER NECESSARY PERMITS FROM APPLICABLE AGENCIES (E.G. 404 / 401 PERMITS)

2. INSTALL ALL SEDIMENT AND EROSION CONTROL MEASURES PER THE APPROVED SEDIMENT AND EROSION CONTROL PLAN. THE
CONTRACTOR SHALL MAINTAIN ALL APPROVED SEDIMENT AND EROSION CONTROL MEASURES THROUGHOUT THE ENTIRE PROJECT, AS
REQUIRED. THE CONTRACTOR SHALL RECEIVE APPROVAL FROM THE EROSION CONTROL INSPECTOR, AS REQUIRED BY GOVERNING
AGENCIES, PRIOR TO ANY CLEARING.

3. CLEAR AND GRUB AREA WITHIN THE LIMITS OF THE PROPOSED DAM CONSTRUCTION. ALL TREES AND THEIR ENTIRE ROOT SYSTEMS MUST
BE REMOVED FROM THE DAM FOOTPRINT AREA AND BACKFILLED WITH SUITABLE SOIL MATERIAL. THE BACKFILLED AREAS SHALL BE
COMPACTED TO THE SAME STANDARDS AS THE DAM EMBANKMENT. THE REMAINING AREA OF THE EMBANKMENT SHALL BE STRIPPED TO
A SUITABLE DEPTH AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER. ANY RESIDUAL SOILS TO BE LEFT IN PLACE MUST BE WELL
SCARIFIED TO PROMOTE BONDING OF THE NEW EMBANKMENT FILL. NO EMBANKMENT MATERIAL SHALL BE PLACED FOR THE DAM OR
KEY TRENCH UNTIL APPROVAL OF THE DAM SUBGRADE IS OBTAINED FROM THE ON-SITE GEOTECHNICAL ENGINEER.

4. EXCAVATE FOR THE NEW KEY TRENCH ALONG THE CENTERLINE OF THE PROPOSED DAM EMBANKMENT. THE TRENCH SHALL EXTEND A
MINIMUM OF 5 FT BELOW EXISTING GRADE OR 2 FT BELOW THE 18"Ø RCP OUTLET BARREL AND SHALL HAVE A MINIMUM BOTTOM
WIDTH OF 5 FEET. THE KEY TRENCH SIDESLOPES SHALL BE A MINIMUM OF 1:1 (H:V). WHEN EXCAVATING THE KEY TRENCH, IF ANY DEBRIS
IS ENCOUNTERED TO AN EXTENT THAT SUCH DEBRIS MAY EXIST IN OTHER INSITU PORTIONS OF THE DAM EMBANKMENT, IT SHOULD ALSO
BE REMOVED.  THE KEY TRENCH SHALL BE COMPACTED TO THE SAME SPECIFICATION LISTED IN ITEM 4 OF THE SECTION TITLED "BERM
AND SOIL COMPACTION SPECIFICATIONS." DEPENDING UPON ON-SITE SOIL CONDITIONS ENCOUNTERED DURING EXCAVATION, THE
ON-SITE GEOTECHNICAL ENGINEER MAY VARY THE DEPTH AND DIMENSIONS OF THE KEY TRENCH AS DEEMED NECESSARY. THE ON-SITE
GEOTECHNICAL ENGINEER SHALL RETAIN DOCUMENTATION OF ANY VARIATION FOR FUTURE AS-BUILT SUBMITTALS TO THE TOWN OF
KNIGHTDALE.

5. BEGIN PLACEMENT OF BACKFILL WITHIN THE KEY TRENCH. THE KEY TRENCH SHALL BE COMPACTED TO THE SPECIFICATIONS LISTED ITEM 4
OF THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS." THE KEY TRENCH SHALL BE TESTED PER THE SPECIFICATIONS
LISTED IN THAT SECTION.

6. PRIOR TO INSTALLATION, SUBGRADE CONDITIONS ALONG THE SPILLWAY PIPES SHOULD BE EVALUATED BY THE ON-SITE GEOTECHNICAL
ENGINEER TO ASSESS WHETHER SUITABLE BEARING CONDITIONS EXIST AT THE SUBGRADE LEVEL. SHOULD SOFT OR OTHERWISE
UNSUITABLE CONDITIONS BE ENCOUNTERED ALONG THE PIPE ALIGNMENTS, THESE MATERIALS SHOULD BE UNDERCUT AS DIRECTED BY
THE GEOTECHNICAL ENGINEER. THE UNDERCUT MATERIALS SHALL BE REPLACED WITH ADEQUATELY COMPACTED STRUCTURAL FILL, LEAN
CONCRETE OR FLOWABLE FILL AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER.

7. IN ORDER TO HELP PROTECT THE SOIL SUBGRADE FROM DETERIORATION (DUE TO EXPOSURE, RAINFALL, SEEPAGE, AND RUNOFF) BEFORE
THE CRADLE CAN BE POURED, IT IS STRONGLY RECOMMENDED THAT A 3" TO 4" THICK CONCRETE MUD MAT BE POURED OVER THE
SUBGRADE ONCE IT IS APPROVED BY THE ON-SITE GEOTECHNICAL ENGINEER. THE MUD MAT WILL ALSO PROVIDE BEARING FOR THE
BLOCKS THAT TEMPORARILY SUPPORT THE SPILLWAY PIPE UNTIL THE CRADLE CAN BE POURED. THE METHOD OF BLOCK SUPPORT FOR THE
PIPE PROPOSED BY THE CONTRACTOR SHOULD BE SUBMITTED TO THE JOHN R. McADAMS COMPANY FOR REVIEW.

8. BEGIN CONSTRUCTION OF THE NEW EMBANKMENT. FILL MATERIALS SHALL BE PLACED IN MAXIMUM 8" THICK LIFTS PRIOR TO
COMPACTION, UNLESS DIRECTED OTHERWISE BY THE ON-SITE GEOTECHNICAL ENGINEER. FILL LIFTS SHALL BE CONTINUOUS OVER THE
ENTIRE LENGTH OF FILL. IF IT IS NECESSARY, THE EMBANKMENT FILL MATERIAL WILL BE OVERBUILT IN HORIZONTAL LIFTS AND CUT BACK
TO FINAL GRADE IN ORDER TO ACHIEVE PROPER COMPACTION.

9. AS CONSTRUCTION OF THE EMBANKMENT MOVES FORWARD, IT WILL BE NECESSARY TO INSTALL THE CONCRETE CRADLE. SEE NOTE ON
CRADLE DETAIL (SHEET C9.26). THIS MAY BE CONSTRUCTED USING ONE OF THE FOLLOWING METHODS:

A. IF THE PROPOSED STRUCTURAL FILL MATERIAL IS UTILIZED AS THE FORMWORK FOR THE CONCRETE CRADLE, THEN THE STRUCTURAL
FILL SHOULD BE INSTALLED AND COMPACTED UP TO THE TOP OF CONCRETE CRADLE ELEVATION. ONCE THE STRUCTURAL FILL
REACHES THE NEXT DOWNSTREAM JUNCTION BOX OR HEADWALL AND IS COMPACTED TO THE ELEVATION OF THE TOP OF THE
CONCRETE CRADLE, EXCAVATE THE CONCRETE CRADLE TRENCH PER THE PROVIDED DETAILS AND CONSTRUCT THE CONCRETE CRADLE
AS PER THE PROVIDED CONCRETE CRADLE DETAIL.

B. IF THE PROPOSED STRUCTURAL FILL IS NOT UTILIZED AS THE FORMWORK FOR THE CONCRETE CRADLE, THEN PRIOR TO
CONSTRUCTING THE STRUCTURAL FILL EMBANKMENT, THE FORMWORK FOR THE CONCRETE CRADLE SHOULD BE INSTALLED ON
EXISTING GROUND AND/OR THE MUD MAT.  THE CONCRETE CRADLE SHALL BE CONSTRUCTED PER THE PROVIDED DETAILS

10. AS AN ALTERNATE TO A CONCRETE CRADLE UNDER THE BARREL PIPE (SEE SHEET C9.26), THE CONTRACTOR MAY CHOOSE TO ELIMINATE
THE CONCRETE CRADLE AND USE COMPACTED BACKFILL IF THE ON-SITE GEOTECHNICAL ENGINEER WILL PROVIDE A NC PE SEALED LETTER
CERTIFYING THAT THE COMPACTION UNDER, AROUND, AND ABOVE THE BARREL MEETS THE SPECIFICATIONS OF THE EMBANKMENT
COMPACTION REQUIREMENTS AND MOISTURE CONTENT.  THIS CERTIFICATION LETTER MUST BE SUBMITTED TO THE DESIGN ENGINEER
PRIOR TO BACKFILL.  THIS SEPARATE CERTIFICATION MUST BE SPECIFIC TO THE BARREL PIPE FOR THE FACILITY, AND MUST CLEARLY STATE
THAT ALL SOIL MATERIAL UNDER, AROUND, AND ABOVE THE BARREL PIPE MEETS THE BERM AND SOIL COMPACTION SPECIFICATIONS ON
THIS SHEET.  THIS CERTIFICATION IS TO INCLUDE REFERENCE TO BOTH MATERIAL AND COMPACTION, AND MUST STATE THAT ALL
MATERIALS UNDER, AROUND, AND ABOVE THE BARREL HAVE BEEN COMPACTED PER THE BERM MATERIAL SPECIFICATIONS (AT LEAST 95%
OF MAXIMUM DRY DENSITY USING ASTM D698 STANDARD PROCTOR) WITH NO VOID SPACES PRESENT.  THE CONTRACTORS INTENT TO
UTILIZE THIS ALTERNATIVE MUST BE STATED PRIOR TO CONSTRUCTION TAKING PLACE.  THIS CONTRACTORS CERTIFICATION MUST BE
PRESENTED TO THE DESIGN ENGINEER BEFORE AN AS-BUILT CERTIFICATION CAN BE ISSUED FOR THIS FACILITY.

11. INSTALL RISER / BARREL ASSEMBLY, ALONG WITH THE EMERGENCY DRAIN SYSTEM. INSTALL 18" RCP OUTLET BARREL SPILLWAY FILTER
FROM THE DETAILS SHOWN ON SHEET C9.26.

12. CONSTRUCT EMBANKMENT PER SPECIFICATIONS LISTED IN THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS" AND
REQUIREMENTS OF THE ON-SITE GEOTECHNICAL ENGINEER. ALL CHARACTERISTICS OF THE EMBANKMENT FILL MATERIAL SHALL MEET THE
STANDARDS SET FORTH IN "BERM AND SOIL COMPACTION SPECIFICATIONS", INCLUDING COMPACTION AND MOISTURE REQUIREMENTS. IF
NECESSARY TO ACHIEVE PROPER COMPACTION, THE EMBANKMENT FILL MATERIAL WILL BE OVERBUILT IN HORIZONTAL LIFTS AND CUT
BACK TO PROPER FINAL GRADE. ANY HAND COMPACTION ACTIVITIES AROUND SPILLWAY OR DRAIN STRUCTURES SHALL BE CONDUCTED IN
4-INCH LOOSE LIFTS AND BE TO THE SAME COMPACTION AND MOISTURE REQUIREMENTS AS THE ENTIRE EMBANKMENT. ALL
COMPACTION AND MOISTURE TESTING SHALL BE CARRIED OUT AS DIRECTED BY THE ON-SITE GEOTECHNICAL ENGINEER AND AS LISTED IN
THE SECTION TITLED "BERM AND SOIL COMPACTION SPECIFICATIONS".

13. UPON COMPLETION OF DAM EMBANKMENT, PROMPTLY STABILIZE AND SEED DAM EMBANKMENT PER SEEDING SCHEDULE. PERMANENT 
GROUND COVER SHALL BE ESTABLISHED PER THE PERMANENT SEEDING SCHEDULE FOUND ON SHEET C9.27.

14. THE CONTRACTOR SHALL CONSTRUCT THE ENTIRE FACILITY (PERMANENT OUTLET STRUCTURE, DAM, ETC.) WITH THE EXCEPTION OF THE
INTERIOR FINE GRADING FOR THE FACILITY. THE INTERIOR FINE GRADING WILL BE CONSTRUCTED ONCE THE EROSION CONTROL  PHASE IS
COMPLETE. THE TEMPORARY DRAW DOWN RISER (OR SKIMMER) SHALL BE CONNECTED TO THE PERMANENT 6"Ø DIP DRAIN PIPE. ONCE
THE UPSTREAM DRAINAGE AREA IS STABILIZED THE REQUIRED TOWN OF KNIGHTDALE SCM BASIN REMOVAL SEQUENCE MUST BE
FOLLOWED.

14.1. SCHEDULE A SITE MEETING WITH THE TOWN OF KNIGHTDALE EROSION CONTROL INSPECTOR TO DETERMINE IF A BASIN CAN BE
REMOVED. INSTALL SILT FENCING OR OTHER TEMPORARY EROSION CONTROL MEASURES AS NEEDED PRIOR TO REMOVAL OF THE
BASIN.

14.1. CONTACT NCDEQ - RALEIGH REGIONAL OFFICE (919) 791-4200 TO DETERMINE THE DIVISION OF ENERGY, MINERAL AND LAND
RESOURCES CONTACT PERSON TO RECEIVE DEWATERING NOTIFICATIONS. AT LEAST 10 DAYS PRIOR TO BEGINNING DEWATERING
ACTIVITY, SEND EMAIL TO NCDEQ-DEMLR CONTACT PERSON AND COPY ENVIRONMENTAL CONSULTANT THAT MET YOU ONSITE. THE
EMAIL SHOULD INCLUDE E&SC JURISDICTION: TOWN OF KNIGHTDALE, TOK PROJECT: NAME, NUMBER, AND LOCATION (CITY/TOWN),
ENVIRONMENTAL CONSULTANT NAME, AND ADDRESS THE FOLLOWING: A) REASON FOR CONVERSION, B) BASIN #, C) DEWATERING
METHOD, AND D) ALL OTHER NECESSARY INFO FROM PART II, SECTION G, ITEM 4 OF THE NCG01. (KEEP EMAIL FOR YOUR NPDES
MONITORING DOCUMENTATION

14.2. AFTER RECEIVING POSITIVE CONFIRMATION FROM NCDEQ-DEMLR THAT YOU MAY REMOVE THE BASIN OR ON > DAY 11, WHICHEVER
IS SOONER. REMOVE BASIN(S) AND ASSOCIATED TEMPORARY DIVERSION DITCHES. IF PIPES NEED TO BE EXTENDED, PERFORM THIS
OPERATION AT THIS TIME. FINE GRADE AREA IN PREPARATION FOR SEEDING.

14.3. PERFORM SEEDBED PREPARATION, SEED, MULCH AND ANCHOR ANY RESULTING BARE AREAS IMMEDIATELY USING NON-CLUMPING
TURF GRASS (CENTIPEDE / HYBRID BERMUDA)

14.4. INSTALL VELOCITY DISSIPATORS AND/OR LEVEL SPREADERS AS REQUIRED ON THE EROSION CONTROL PLAN.
14.5. WHEN SITE IS FULLY STABILIZED, CALL EROSION CONTROL INSPECTOR FOR APPROVAL OF REMOVING REMAINING TEMPORARY

EROSION CONTROL MEASURES AND ADVICE ON WHEN SITE CAN BE ISSUED A CERTIFICATE OF COMPLETION. NOTE: A MEETING
SHOULD ALSO BE SCHEDULED WITH THE EROSION CONTROL INSPECTOR AND STORMWATER TECHNICIAN TO DETERMINE WHEN A
BASIN MAY BE CONVERTED FOR STORMWATER USE.

15. SCHEDULE A FINAL AS-BUILT INSPECTION AND AS-BUILT SURVEY WITH THE ENGINEER AND SURVEYOR. AN AS-BUILT INSPECTION AND
SURVEY SHALL BE SCHEDULED BEFORE IMPOUNDING WATER IN THE FACILITY AND A MINIMUM OF 60 DAYS PRIOR TO THE ANTICIPATED
DATE OF CERTIFICATION APPROVAL. ANY COMMENTS OR DEFICIENCIES IN THE SCM CONSTRUCTION MUST BE CORRECTED TO THE
SATISFACTION OF THE ENGINEER AND OWNER BEFORE CERTIFICATION SHALL BE GRANTED.

EAM

OVL

TOWN OF KNIGHTDALE SCM INSPECTION NOTES
WHEN SCHEDULING INSPECTIONS, PLEASE CALL THE PUBLIC WORKS ADMINISTRATIVE ASSISTANT AT (919) 217-2250.

PLEASE NOTE: THE FOLLOWING PERSONNEL MUST BE PRESENT AT ALL INSPETIONS:
1. SITE SUPERVISOR
2. GEOTECH
3. AS-BUILT CERTIFYING ENGINEER OR SOMEONE UNDER THEIR SUPERVISION

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SCM WITH DAM:
1. KEY TRENCH EXCAVATION
2. PRINCIPAL SPILLWAY PIPE AND ASSOCIATED COMPONENTS: 

A. CONCRETE CRADLE
B. ANTI-SEEP COLLAR
C. SEEPAGE DIAPHRAGM

3. OUTLET STRUCTURE
4. ANTI-FLOTATION BALLAST
5. ANY SITE-CONSTRUCTED REINFORCED CONCRETE STRUCTURES

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SAND FILTERS OR BIORETENTION DEVICES:
A. SUBRADE OR CONSTRUCTED FOUNDATION
B. OUTLET OR RISER IN COMBINATION WITH CONNECTING UNDERDRAINS
C. FILTER MEDIA
D. DAM ITEMS ON PREVIOUS LIST IF APPLICABLE

GEOTECHNICAL TESTING AND CERTIFICATION
ALL REPORTS ARE TO BE SUBMITTED WITHIN 30-DAYS OF DAM COMPLETION
REQUIRED GEOTECHNICAL RECORDS INCLUDE:

1. DAM EMBANKMENT MATERIAL COMPOSITION AND DENSITY TESTING
2. MAP THAT LABELS ALL POINTS WHERE THE DAM AND DAM FOUNDATION AREAS WERE TESTED
3. DIGITAL PHOTOS SHOWING THE DAM FOUNDATION AREAS, THE RISER, THE PRINCIPAL SPILLWAY PIPE, THE CONCRETE CRADLE, THE   

SEEPAGE DIAPHRAGM, RELIEF DRAINS, ETC., BEING INSTALLED.



N.T.S.
RISER JOINT CONNECTION DETAIL

NOTES:

1. CONCRETE ANTI-FLOTATION BLOCK TO BE PROVIDED WITH MINIMUM TEMPERATURE AND
SHRINKAGE STEEL REINFORCEMENT.

2. TRASH RACKS NOT SHOWN FOR CLARITY.

3. THE NUMBER OF GUIDES FOR THE VALVE STEM SHALL BE DETERMINED IN THE FIELD BY THE
CONTRACTOR. THE VALVE STEM MUST BE OPERABLE FROM THE TOP OF THE RISER VIA THE
HANDWHEEL WITH AN INSIGNIFICANT AMOUNT OF PLAY IN THE VALVE STEM.

4. CONTRACTOR SHALL PROVIDE A JOINT IN THE OUTLET BARREL NO MORE THAN 5-FT FROM THE
RISER.

5. A JOINT SHALL ALIGN WITH THE EDGE OF THE ANTI-FLOAT BLOCK.
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PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

C9.25
STORMWATER CONTROL

MEASURE 'S' DETAILS

2020110062-SW-S

AS NOTED
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PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS
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STORMWATER CONTROL

MEASURE 'S' DETAILS
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PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION
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Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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STORMWATER CONTROL MEASURE 'S' LANDSCAPE PLAN VIEW
1" = 20'

GRAPHIC SCALE
0 10 20 40

1 inch = 20 ft.

STORMWATER CONTROL MEASURE 'S' PLANTING PLAN SPECIFICATIONS

SEEDBED PREPARATION

1. CHISEL COMPACTED AREAS AND SPREAD TOPSOIL 3-4 INCHES DEEP OVER ADVERSE SOIL CONDITIONS.
TOPSOIL SHOULD BE INCORPORATED INTO THE FINAL GRADING OF THE BASIN SIDE SLOPES AND
SHALLOW LAND AND SHALLOW WATER AREAS. CONTRACTOR SHOULD SCARIFY THE TOP 3-4 INCHES
OF THE COMPACTED FILL TO PROMOTE BONDING WITH TOPSOIL.

2. RIP THE ENTIRE AREA TO 6 INCHES DEPTH.

3. REMOVE ALL LOOSE ROCK, ROOTS, AND OTHER OBSTRUCTIONS LEAVING SURFACE  REASONABLY
SMOOTH AND UNIFORM.

4. PER ONE TIME ONLY, APPLY AGRICULTURAL LIME, FERTILIZER, AND SUPERPHOSPHATE UNIFORMLY
AND MIX  WITH SOIL.

5. CONTINUE TILLAGE UNTIL A WELL-PULVERIZED, FIRM REASONABLY UNIFORM SEEDBED IS  PREPARED
4 TO 6 INCHES DEEP.

6. SEED ON A FRESHLY PREPARED SEEDBED AND COVER.

7. MULCH IMMEDIATELY AFTER SEEDING AND ANCHOR MULCH.

8. INSPECT  ALL SEEDED AREAS AND MAKE NECESSARY REPAIRS OR RESEEDINGS WITHIN  THE PLANTING
SEASON, IF POSSIBLE.  AFTER PERMANENT COVER IS ESTABLISHED.

9. CONSULT CONSERVATION INSPECTOR ON MAINTENANCE TREATMENT.

SEEDING DATE SEEDING MIXTURE APPLICATION RATE
JAN 1 - MAY 1 RYE (GRAIN) 120 LBS/AC 

KOBE LESPEDEZA  50 LBS/AC
MAY 1 - AUG 15 GERMAN MILLET  40 LBS/AC
AUG 15 - DEC 30 RYE (GRAIN) 120 LBS/AC

SOIL AMENDMENTS
FOLLOW RECOMMENDATIONS OF SOIL TESTS OR APPLY 2,000 LB/AC GROUND AGRICULTURE LIMESTONE AND 750 LB/AC 10-10-10
FERTILIZER (FROM AUG 15 - DEC 30, INCREASE 10-10-10 FERTILIZER TO 1000 LB/AC).

MULCH
APPLY 4000 LB/AC STRAW. ANCHOR STRAW BY TACKING WITH ASPHALT, NETTING, OR A MULCH ANCHORING TOOL. A DISK WITH
BLADES SET NEARLY STRAIGHT CAN BE USED AS A MULCH ANCHORING TOOL.

MAINTENANCE
JAN 1 - AUG 15: REFERTILIZE IF GROWTH IS NOT FULLY ADEQUATE. RESEED, REFERTILIZE, AND MULCH IMMEDIATELY FOLLOWING

EROSION OR OTHER DAMAGE.

AUG 15 - DEC 30: REPAIR AND REFERTILIZE DAMAGED AREAS IMMEDIATELY. TOP DRESS WITH 50 LB/AC OF NITROGEN IN MARCH. IF
IT IS NECESSARY TO EXTEND TEMPORARY COVER BEYOND JUNE 15, OVERSEED WITH 50 LB/AC KOBE LESPEDEZA IN
LATE FEBRUARY OR EARLY MARCH.

NOTE:  USE THE TEMPORARY SEEDING SCHEDULE ONLY WHEN DATE IS NOT CORRECT TO USE THE PERMANENT SEEDING SCHEDULE.
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PLANTING INSTRUCTIONS

PLANTING TECHNIQUES
A. INSURE THAT ROOTS, ONCE REMOVED FROM POT, ARE STRAIGHTENED AND FACE DOWNWARD.
B. CREATE PLANTING AREA FOR EACH PLANT AND EXCAVATE PIT.
C. PLACE PLANTS IN PIT INSURING ROOTS ARE FACING COMPLETELY DOWNWARD.
D. HEEL IN SOIL AROUND PLANT AND PROCEED TO NEXT PLANTING LOCATION.
E. NEWLY PLANTED PLANTS NEED TO BE FASTENED TO THE SUBSTRATE FOR THE ESTABLISHMENT OF

NEW ROOTS.
F. ROOTS SHALL BE SPREAD IN THEIR NORMAL POSITION. ALL BROKEN OR FRAYED ROOTS HALL BE CUT

OFF CLEANLY.
G. THE DIAMETER OF THE PITS FOR ALL VEGETATIVE STOCK SHALL BE AT LEAST THREE TIMES THE

DIAMETER OF THE ROOT MASS. PLANT PIT WALL SHALL BE SCARIFIED PRIOR TO PLANT INSTALLATION.
H. SET THE PLANTS UPRIGHT, IN THE CENTER OF THE PIT. THE BOTTOM OF THE ROOT MASS SHOULD BE

RESTING ON UNDISTURBED SOIL.
I. PLACE THE BACKFILL AROUND THE BASE AND SIDES OF THE ROOT MASS, AND WORK EACH LAYER TO

SETTLE BACKFILL AND TO ELIMINATE VOIDS AND AIR POCKETS. WHEN PIT IS APPROXIMATELY 2/3 FULL,
WATER THOROUGHLY BEFORE PLACING REMAINDER OF THE BACKFILL. WATER AGAIN AFTER PLACING
FINAL LAYER OF BACKFILL.

J. BROKEN OR DAMAGED PARTS WILL BE CUT BACK TO UNDAMAGED TISSUE, LEAVING AS MUCH GREEN
BASAL TISSUE AS POSSIBLE ABOVE THE ROOTS. IF MORE THAN FIFTY PERCENT (50%) OF THE PLANT IS
DAMAGED THEN CONTRACTOR SHALL REPLACE THE PLANT.

CONTAINER STOCK / BARE ROOT
A. STOCK SHALL HAVE BEEN GROWN IN A CONTAINER LONG ENOUGH FOR THE ROOT SYSTEM TO HAVE

DEVELOPED SUFFICIENTLY TO HOLD ITS SOIL TOGETHER ONCE REMOVED FROM THE CONTAINER.
B. CONTAINER PLANTS WILL NEED TO BE WATERED REGULARLY AND PLACED IN SHADY CONDITIONS

UNTIL PLANTING OCCURS.
C. BARE ROOT PLANTS ARE FOR IMMEDIATE PLANTING, OTHERWISE SEE D) BELOW.
D. IF BARE ROOTS SPECIMENS ARE NOT TO BE PLANTED WITHIN FOUR (4) DAYS, TEMPORARY HOLDING

OF BARE ROOT SPECIMENS ARE TO BE COVERED ENTIRELY BY A SUITABLE MEDIUM (ETC. SOIL,
SAWDUST, MULCH OR THE LIKE) AND WATERED REGULARLY SO AS TO NOT DRY OUT.

PLANT LOCATIONS
A. NEW PLANTINGS SHALL BE LOCATED WHERE SHOWN ON PLAN EXCEPT WHERE CHANGES HAVE BEEN

MADE IN PROPOSED CONSTRUCTION.
B. NECESSARY ADJUSTMENTS SHALL BE MADE ONLY AFTER APPROVAL BY THE OWNER OR THE OWNER'S

REPRESENTATIVE.

WATER
WATER SHALL BE POTABLE AND SHALL NOT CONTAIN ELEMENTS TOXIC TO PLANT LIFE.

PP PONTEDERIA PECTINATUS

YELLOW POND-LILY

PICKEREL WEED

NL

24" O.C.

24" O.C.

LEGEND
TYPESCIENTIFIC NAME COMMON NAME SPACINGQTY. SYM. HATCH

4-INCH CONTAINERACORUS CALAMUS SWEETFLAGAC 24" O.C.

4-INCH CONTAINER

LOW MARSH (SHALLOW WATER, TOTAL AREA = 2,098 SF)

4-INCH CONTAINER

24" O.C.

24" O.C.

24" O.C.

4-INCH CONTAINER

4-INCH CONTAINER

HIGH MARSH (SHALLOW LAND, TOTAL AREA = 2,002 SF)

4-INCH CONTAINER

CG WHITE TURTLEHEAD

SC

HA SNEEZEWEED

SAURURUS CERNUUS

HELENIUM AUTUMNALE

CHELONE GLABRA

LIZARD'S TAIL

NUPHAR LUTEA SSP. ADVENA

PROVIDED PERCENTAGE = 32% 490 SF

PROVIDED PERCENTAGE = 34% 521 SF

PROVIDED PERCENTAGE = 34% 522 SF

PROVIDED PERCENTAGE = 30% 541 SF

PROVIDED PERCENTAGE = 34% 613 SF

PROVIDED PERCENTAGE = 35% 628 SF

% OF TOTAL AREA PROVIDED AREA

TEMPORARY SEEDING SCHEDULE

2020110062-SW-S

AS NOTED

EAM

OVL

C9.27
STORMWATER CONTROL

MEASURE "S" LANDSCAPE PLAN

PLANTING SCHEDULE
1. ONCE THE GRADING IS COMPLETE, THE CONTRACTOR SHALL REQUEST AN ON-SITE INSPECTION AND

AN AS-BUILT SURVEY PRIOR TO INSTALLATION OF THE STORMWATER MANAGEMENT FACILITY PLANTS.
IF THE CONTRACTOR PLANTS THE PROPOSED VEGETATION PRIOR TO AN AS-BUILT SURVEY (AND
SUBSEQUENT APPROVAL), ANY CHANGES TO THE GRADING / RE-PLANTING OF PLANTS WILL BE AT THE
CONTRACTOR'S EXPENSE.

2. ONCE THE ENGINEER HAS APPROVED THE AS-BUILT GRADING, THE CONTRACTOR SHALL PLANT THE
PROPOSED STORMWATER MANAGEMENT FACILITY PLANTS SHOWN ON THE LANDSCAPE PLAN FOR
THE FACILITY. AFTER COMPLETION OF THE PLANTING, THE LANDSCAPE CONTRACTOR SHALL PROVIDE
A LETTER TO THE ENGINEER CERTIFYING THAT THE PLANTS HAVE BEEN INSTALLED PER THE APPROVED
STORMWATER MANAGEMENT FACILITY PLANTING PLAN. 90% GERMINATION REQUIRED OF
NON-CLUMPING TURF GRASS PRIOR TO FINAL CERTIFICATION.

3. OPTIMAL PLANTING PERIODS RANGE APPROXIMATELY FROM APRIL 15TH THRU JUNE 30TH AND
SEPTEMBER 1ST THRU OCTOBER 31ST. FOR FINAL DETERMINATION OF THE SITE'S PLANTING PERIOD,
THE CONTRACTOR SHALL COORDINATE WITH A LANDSCAPE PROFESSIONAL REGARDING SCHEDULING
FOR PLANT INSTALLATION.

4. IT IS RECOMMENDED THAT THE CONTRACTOR TAKE MEASURES TO PREVENT WILDLIFE FROM
DAMAGING OR CONSUMING WETLAND PLANTINGS.

HYBRID BERMUDA

EMBANKMENTS 

PERMANENT SEEDING SCHEDULE (DAM EMBANKMENTS)
SEEDING DATE SEEDING MIXTURE OPTIONS (CHOOSE ONE) APPLICATION RATE
MARCH 1 - JUNE 31 HYBRID BERMUDA GRASS 1 LBS/1,000 SF (OR MANUFACTURER SPECIFICATIONS)
SEPT 1 - OCT 31 1 LBS/1,000 SF (OR MANUFACTURER SPECIFICATIONS)

SOIL AMENDMENTS
FOLLOW RECOMMENDATIONS OF SOIL TESTS OR APPLY 4,000 LB/AC GROUND AGRICULTURE LIMESTONE AND 1000 LB/AC 10-10-10
FERTILIZER.

MULCH
APPLY 4000 LB/AC STRAW. ANCHOR STRAW BY TACKING WITH ASPHALT, NETTING, OR A MULCH ANCHORING TOOL. A DISK WITH BLADES SET
NEARLY STRAIGHT CAN BE USED AS A MULCH ANCHORING TOOL.

MAINTENANCE
INSPECT AND REPAIR MULCH FREQUENTLY. REFERTILIZE IN LATE WINTER OF THE FOLLOWING YEAR; USE SOIL TESTS OR APPLY 150 LB/AC
10-10-10 FERTILIZER. MOW REGULARLY TO A HEIGHT OF 2-4 INCHES.

NOTE: PERMANENT SEEDING SCHEDULE IS FOR SLOPES OF THE BASIN AND TOP OF BERM. SEE REQUIRED TOWN OF KINIGHTDALE SCM BASIN
REMOVAL SEQUENCE NOTE 14 ON SHEET C9.24 FOR PERMANENT SEEDING CONSTRUCTION SEQUENCE.

TOWN OF KNIGHTDALE SCM PLANTING NOTES
1. THE DAM STRUCTURE, INCLUDING FRONT AND BACK EMBANKMENT SLOPES, OF THE POND SHALL BE

VEGETATED WITH NON-CLUMPING TURF GRASS OR SOD. (CENTIPEDE/HYBRID-BERMUDA) 90%
GERMINATION OF NON-CLUMPING TURF WILL BE REQUIRED PRIOR TO FINAL CERTIFICATION FORM
THE TOWN.

2. THE VEGETATED SHELF SHALL BE PLANTED WITH A MINIMUM OF THREE DIVERSE SPECIES OF
HERBACEOUS, NATIVE VEGETATION AT A MINIMUM DENSITY OF 50 PLANTS PER 200 FEET OF SHELF
AREA.

3. CONTRACTOR TO WORK WITH SOILS SCIENTIST TO ENSURE SOILS ARE ADEQUATE TO SUPPORT
PROPER ESTABLISHMENT AND GROWTH OF THE AQUATIC PLANTINGS. CONTRACTOR TO AMEND
SOILS AND INSTALL SOILS IN PLANT, SHRUB, AND TREE AREAS PER DETAILS, SOIL SPECIFICATIONS.
NCDENR SPECIFICATION, AND SOIL SCIENTIST RECOMMENDATIONS.

4. ALL AQUATIC PLANTINGS ARE TO BE INSTALLED DURING THE APPROPRIATE TIME OF YEAR TO
ENSURE SURVIVABILITY. (LAST SPRING FROST AND THE FIRST FALL FROST)

5. ALL DISTURBED AREAS AROUND THE OUTSIDE OF THE DEVICE SHALL BE SEEDED WITH A LAWN AREA
SEED MIX (PER SEEDING SPECIFICATIONS) NATIVE GRASSES, LEGUMES, CLOVERS, AND
WILDFLOWERS.

6. IF THE DEVICE WAS USED DURING CONSTRUCTION AS A SEDIMENT BASIN OR TRAP, THE BASIN MUST
BE CLEANED OUT, GRADED, APPROPRIATE AREAS COVERED WITH 4" OF TOPSOIL AS SPECIFIED IN
NOTE #2 ABOVE, AND VEGETATED WITHIN 14 DAYS OF THE COMPLETION OF CONSTRUCTION.

7. CONTRACTOR SHALL WATER ALL VEGETATION AND GRASS ON A WEEKLY BASIS AS NEEDED TO
ENSURE GRASS AND PLANT SURVIVAL UNTIL AFTER THE SCM IS CERTIFIED AND ACCEPTED BY THE
TOWN.

TOWN OF KNIGHTDALE SCM INSPECTION NOTES
WHEN SCHEDULING INSPECTIONS, PLEASE CALL THE PUBLIC WORKS ADMINISTRATIVE ASSISTANT AT (919) 217-2250.

PLEASE NOTE: THE FOLLOWING PERSONNEL MUST BE PRESENT AT ALL INSPETIONS:
1. SITE SUPERVISOR
2. GEOTECH
3. AS-BUILT CERTIFYING ENGINEER OR SOMEONE UNDER THEIR SUPERVISION

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SCM WITH DAM:
1. KEY TRENCH EXCAVATION
2. PRINCIPAL SPILLWAY PIPE AND ASSOCIATED COMPONENTS: 

A. CONCRETE CRADLE
B. ANTI-SEEP COLLAR
C. SEEPAGE DIAPHRAGM

3. OUTLET STRUCTURE
4. ANTI-FLOTATION BALLAST
5. ANY SITE-CONSTRUCTED REINFORCED CONCRETE STRUCTURES

THE FOLLOWING ITEMS MUST BE INSPECTED BY TOK STAFF DURING THE INSTALLATION OF ANY SAND FILTERS OR BIORETENTION DEVICES:
A. SUBRADE OR CONSTRUCTED FOUNDATION
B. OUTLET OR RISER IN COMBINATION WITH CONNECTING UNDERDRAINS
C. FILTER MEDIA
D. DAM ITEMS ON PREVIOUS LIST IF APPLICABLE

GEOTECHNICAL TESTING AND CERTIFICATION
ALL REPORTS ARE TO BE SUBMITTED WITHIN 30-DAYS OF DAM COMPLETION
REQUIRED GEOTECHNICAL RECORDS INCLUDE:

1. DAM EMBANKMENT MATERIAL COMPOSITION AND DENSITY TESTING
2. MAP THAT LABELS ALL POINTS WHERE THE DAM AND DAM FOUNDATION AREAS WERE TESTED
3. DIGITAL PHOTOS SHOWING THE DAM FOUNDATION AREAS, THE RISER, THE PRINCIPAL SPILLWAY PIPE, THE CONCRETE CRADLE, THE   

SEEPAGE DIAPHRAGM, RELIEF DRAINS, ETC., BEING INSTALLED.
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PLAN INFORMATION

SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

STORMWATER
CONTROL

MEASURE "M"

STREET "DD"

(54' PUBLIC R/W
)

STREET "V"(54' PUBLIC R/W)

REGIONAL
PUMP

STATION

SITE LEGEND

PHASE LINE

PROPERTY LINE

EASEMENT LINE

RIGHT-OF-WAY LINE

POWER POLE

YARD LIGHTS

LIGHT POLE

TRAFFIC DIRECTIONAL ARROW

LOT LINE

SIGNAGE

ACCESSIBLE PARKING STALL

ACCESSIBLE RAMPS

VAN ACCESSIBLE PARKING STALL

PARKING SPACE COUNT

20' TYPE B BUFFER

EXISTING BUFFER WITH
TREE PROTECTION
FENCING

TREE CONSERVATION
AREA

STREET "W
"

(54' PUBLIC R/W
)

L5.01
AREA ''A''

LANDSCAPE PLAN

INSET MATCHLINE - SEE THIS SHEET

INSET MATCHLINE - SEE THIS SHEET

EXISTING
OLD CREWS ROAD

(VARIABLE WIDTH PUBLIC R/W)

AREA ''A'' AREA ''B'' AREA ''C''

AREA ''F''AREA ''E''AREA ''D''

AREA ''G''

CANOPY TREES CODE COMMON NAME BOTANICAL NAME REMARKS

ASM Sugar Maple Acer saccharum STREET

PSC Chinese Pistache Pistacia chinensis STREET/OLD CREWS BUFFER

QUA Sawtooth Oak Quercus acutissima STREET

ZKA Sawleaf Zelkova Zelkova serrata STREET

UNDERSTORY TREES CODE COMMON NAME BOTANICAL NAME REMARKS

ACB Trident Maple Acer buergerianum STREET/VUA

SHRUBS CODE COMMON NAME BOTANICAL NAME REMARKS

DIST Blue Cascade Distylium Distylium x 'PIIDIST-II' TM MEDIAN

ILVN Dwarf Yaupon Holly Ilex vomitoria 'Nana' OLD CREWS BUFFER

LRDF Dark Fire Fringe Flower Loropetalum chinense rubrum 'Dark Fire' MEDIAN/OLD CREWS BUFFER/VUA

RHDA Pink Lady Indian Hawthorn Rhaphiolepis indica 'Pink Lady' MEDIAN

GRAPHIC SCALE
0 20 40 80

1 inch = 40 ft.

1"=40'

2020110062-LS1
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(4) ILCA
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(3) LST

(4) ZKA
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(4) ULP
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(3) LST

(2) LST

(3) ASM

(4) ASM

(3) LST

(34) LRDF
(25) ICCH

(2) ACB

(1) PNO

(3) LRDF
(3) ICCH

(6) LRDF

(3) ICCH

(13) ILVN

(10) LRDF

(6) ICCH

(3) LRDF

(4) ZKA

(4) QUA

(4) ACB

(2) PNO

(7) PSC

(14) PSC

(7) QUA

(29) ILVN

(25) LRDF

(27) ILVN

(25) LRDF

(22) ILVN

(5) PSC

(2) ULP

(6) LRDF

(12) QUA

(8) ULP
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PLAN INFORMATION

SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

STORMWATER
CONTROL

MEASURE "O"

STREET "W
"

(54' PUBLIC R/W
)

ALLEY "23"
(20' PRIVATE ACCESS EASEM

EN
T)

ALLEY "23"

(20' PRIVATE ACCESS EASEMENT)

ALLEY "7"

(20' PRIVATE ACCESS EASEM
ENT)

STREET "V"

(54' PUBLIC R/W)

STREET "V"
(54' PU

BLIC R/W
)

EXISTING
OLD CREWS ROAD

(VARIABLE WIDTH PUBLIC R/W)

STREET "Y"

(54' PUBLIC R/W
)

ALLEY "8"

(20' PRIVATE ACCESS EASEMENT)

L5.02
AREA ''B''

LANDSCAPE PLAN

AREA ''A'' AREA ''B'' AREA ''C''

AREA ''F''AREA ''E''AREA ''D''

AREA ''G''

CANOPY TREES CODE COMMON NAME BOTANICAL NAME REMARKS

ASM Sugar Maple Acer saccharum STREET

PSC Chinese Pistache Pistacia chinensis STREET/OLD CREWS BUFFER

QUA Sawtooth Oak Quercus acutissima STREET

TIA American Linden Tilia americana VUA

ULP Lacebark Elm Ulmus parvifolia STREET

ZKA Sawleaf Zelkova Zelkova serrata STREET

UNDERSTORY TREES CODE COMMON NAME BOTANICAL NAME REMARKS

ACB Trident Maple Acer buergerianum STREET/VUA

KAP Golden Rain Tree Koelreuteria paniculata MEDIAN

LST Natchez Crape Myrtle Lagerstroemia indica x fauriei 'Natchez' MEDIAN

PNO Okame Flowering Cherry Prunus x 'Okame' MEDIAN

SHRUBS CODE COMMON NAME BOTANICAL NAME REMARKS

DIST Blue Cascade Distylium Distylium x 'PIIDIST-II' TM MEDIAN

ICCH Carissa Chinese Holly Ilex cornuta `Carissa` VUA

ILCA Heler Japanese Holly Ilex crenata 'Helleri' MEDIAN

ILVN Dwarf Yaupon Holly Ilex vomitoria 'Nana' OLD CREWS BUFFER

LRDF Dark Fire Fringe Flower Loropetalum chinense rubrum 'Dark Fire' MEDIAN/OLD CREWS BUFFER/VUA

RHDA Pink Lady Indian Hawthorn Rhaphiolepis indica 'Pink Lady' MEDIAN

SITE LEGEND

PHASE LINE

PROPERTY LINE

EASEMENT LINE

RIGHT-OF-WAY LINE

POWER POLE

YARD LIGHTS

LIGHT POLE

TRAFFIC DIRECTIONAL ARROW

LOT LINE

SIGNAGE

ACCESSIBLE PARKING STALL

ACCESSIBLE RAMPS

VAN ACCESSIBLE PARKING STALL

PARKING SPACE COUNT

20' TYPE B BUFFER

EXISTING BUFFER WITH
TREE PROTECTION
FENCING

TREE CONSERVATION
AREA

GRAPHIC SCALE
0 20 40 80
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1"=40'
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PLAN INFORMATION

SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS
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CONTROL
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20' TYPE B BUFFER

EXISTING BUFFER WITH
TREE PROTECTION
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TREE CONSERVATION
AREA

L5.03
AREA ''C''

LANDSCAPE PLAN

AREA ''A'' AREA ''B'' AREA ''C''

AREA ''F''AREA ''E''AREA ''D''

AREA ''G''

CANOPY TREES CODE COMMON NAME BOTANICAL NAME REMARKS

ASM Sugar Maple Acer saccharum STREET

PSC Chinese Pistache Pistacia chinensis STREET/OLD
CREWS BUFFER

ULP Lacebark Elm Ulmus parvifolia STREET

ZKA Sawleaf Zelkova Zelkova serrata STREET

GRAPHIC SCALE
0 20 40 80

1 inch = 40 ft.

1"=40'

2020110062-LS1



(16) ULP

(24) ASM

(13) ZKA

(12) ASM

(4) ILCA

(8) RHDA

(5) KAP

(4) DIST

(8) LRDF

(5) PNO

(4) ILCA
(8) RHDA

(5) KAP

(4) DIST

(8) LRDF

(5) PNO

(4) ILCA

(18) RHDA

(5) KAP

(3) ASM

(3) ASM

(9) ZKA

(17) PSC

(17) PSC

(7) PSC

(27) ILVN

(25) LRDF

(22) ILVN

(25) LRDF

(27) ILVN

(25) LRDF

(27) ILVN

(22) LRDF
(10) ILVN

(12) QUA

(8) ULP

CLIENT

REVISIONS

PROJECT NO. 2020110062

FILENAME

CHECKED BY

DRAWN BY

SCALE

DATE 12. 22. 2022

N0. DATE

M
:\

Pr
oj

ec
ts

\S
U

C\
20

20
11

00
62

\0
4-

Pr
od

uc
tio

n\
En

gi
ne

er
in

g\
Si

te
 P

la
n 

- C
on

st
ru

ct
io

n 
Dr

aw
in

gs
\C

ur
re

nt
 D

ra
w

in
gs

\2
02

01
10

06
2-

LS
1.

dw
g,

 7
/3

/2
02

4 
3:

50
:5

3 
PM

, Z
ac

h 
Le

e

The John R. McAdams Company, Inc.
2905 Meridian Parkway

Durham, NC 27713

phone 919. 361. 5000
fax 919. 361. 2269

license number: C-0293, C-187

www.mcadamsco.com

BR
IO

 - 
PH

AS
E 

1
CO

N
ST

RU
CT

IO
N

 D
RA

W
IN

GS
17

00
 O

LD
 C

RE
W

S 
RO

AD
KN

IG
HT

DA
LE

, N
O

RT
H 

CA
RO

LI
N

A

SHEET

PLAN INFORMATION

SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
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STANDARDS, DETAILS, AND SPECIFICATIONS
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2 07. 10. 2023 RESPONSE TO TOK COMMENTS
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5 07. 02. 2024 RESPONSE TO TOK COMMENTS
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#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS
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#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
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RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS
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SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS
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LRDF Dark Fire Fringe Flower Loropetalum chinense rubrum 'Dark Fire' MEDIAN/OLD CREWS BUFFER

RHDA Pink Lady Indian Hawthorn Rhaphiolepis indica 'Pink Lady' MEDIAN
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SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

GENERAL LANDSCAPE NOTES:
1. ALL MATERIALS AND METHODS OF CONSTRUCTION SHALL BE IN

ACCORDANCE WITH THE TOWN OF KNIGHTDALE AND THE STATE OF
NORTH CAROLINA STANDARDS AND SPECIFICATIONS.

2. CONTRACTOR IS RESPONSIBLE FOR THE SITE INSPECTION BEFORE
LANDSCAPE CONSTRUCTION AND INSTALLATION IN ORDER TO BECOME
FAMILIAR WITH THE EXISTING CONDITIONS.

3. LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL
UNDERGROUND UTILITIES BEFORE BEGINNING DEMOLITION OR
INSTALLATION.

4. CONTRACTOR SHALL NOTIFY LANDSCAPE ARCHITECT OF ANY
DISCREPANCIES BETWEEN THE NOTES, SPECIFICATIONS, DRAWINGS OR
SITE CONDITIONS FOR RESOLUTION PRIOR TO INSTALLATION.

5. ANY DAMAGE TO UTILITIES SHALL BE REPAIRED AT THE CONTRACTOR'S
EXPENSE.

6. VERIFICATION OF TOTAL PLANT QUANTITIES AS SHOWN IN THE PLANT
SCHEDULE SHALL BE THE RESPONSIBILITY OF THE LANDSCAPE
CONTRACTOR.  ANY DISCRPANCIES SHALL BE BROUGHT TO THE
ATTENTION OF THE LANDSCAPE ARCHITECT.

13. SUBSTITUTIONS OF SPECIFIC PLANTS CAN ONLY OCCUR WITH PRIOR
WRITTEN PERMISSION OF BOTH OWNER AND LANDSCAPE ARCHITECT.

14. CONTRACTOR TO ENSURE PROPER STABILIZATION AND SEEDING OF THE
SITE IN ACCORDANCE WITH APPLICABLE REGULATIONS.

15. LANDSCAPE MATERIAL SHALL BE WELL FORMED, VIGOROUS, GROWING
SPECIMENS WITH GROWTH TYPICAL OF VARIETIES SPECIFIED AND
SHALL BE FREE FROM DAMAGE, INSECTS AND DISEASES.  MATERIAL
SHALL EQUAL OR SURPASS #1 QUALITY AS DEFINED IN THE CURRENT
ISSUE OF “AMERICAN STANDARD FOR NURSERY STOCK” AS PUBLISHED
BY AMERICAN HORT - AMERICANHORT.ORG.  

16. ALL PLANT MATERIAL IS TO BE CAREFULLY HANDLED BY THE ROOT BALL,
NOT THE TRUNK, BRANCHES AND/OR FOLIAGE OF THE PLANT. 
MISHANDLED PLANT MATERIAL MAY BE REJECTED BY THE LANDSCAPE
ARCHITECT.

17. ALL PLANT MATERIAL IS TO BE WELL ROOTED, NOT ROOT BOUND, SUCH
THAT THE ROOT BALL REMAINS INTACT THROUGHOUT THE PLANTING
PROCESS. DEFICIENT PLANT MATERIAL MAY BE REJECTED BY THE
LANDSCAPE ARCHITECT OR OWNER.

18. ALL PLANTS TO BE A MINIMUM OF WHAT IS SPECIFIED IN THE PLANT
SCHEDULE.  ANY CHANGES OR SUBSTITUTIONS SHALL BE APPROVED BY
THE LANDSCAPE ARCHITECT AND GOVERNING JURISDICTION PRIOR TO
ANY HOLE BEING DUG.

19. ALL TREES MUST BE PLANTED AFTER OCTOBER 1 AND BEFORE MARCH
31.

20. CONTRACTOR TO COORDINATE WITH OWNER'S REPRESENTATIVE AND
LANDSCAPE ARCHITECT TO ESTABLISH THE EXTENTS OF
MULCH/SEED/SOD IF NOT SPECIFICALLY SHOWN ON PLANS.

21. CONTRACTOR SHALL PROVIDE POSITIVE DRAINAGE IN ALL PLANTING
AREAS.

22. PROPOSED TREES TO BE PLANTED A MINIMUM 10 FEET FROM ANY
LIGHT POLE AS MEASURED FROM TRUNK OF THE TREE TO THE POLE.

23. PROPOSED TREES TO BE PLANTED A MINIMUM 5 FEET FROM ANY FIRE
HYDRANT AS MEASURED FROM TRUNK OF THE TREE TO THE HYDRANT.

24. ALL TREE PLANTINGS SHALL BE MULCHED WITH 3 INCHES OF SHREDDED
BARK OR 4 INCHES OF PINE STRAW IN A 3 FOOT RADIUS AROUND THE
TREE, OR TO THE DRIPLINE, WHICHEVER IS GREATER. THE MULCH SHALL
BE FREE OF TRASH AND MAINTAINED WEED FREE THEREAFTER. MULCH
SHALL NOT COVER THE ROOT COLLAR.

MAINTENANCE  NOTES:
1. WARRANTY:  INSTALLER SHALL REPAIR OR REPLACE ANY

PLANTINGS THAT FAIL IN MATERIALS, WORKMANSHIP, OR
GROWTH WITHIN ONE YEAR AFTER THE DATE OF SUBSTANTIAL
COMPLETION.  FAILURES INCLUDE, BUT ARE NOT LIMITED TO, THE
FOLLOWING:
· DEATH AND UNSATISFACTORY GROWTH, EXCEPT FOR DEFECTS

RESULTING FROM LACK OF ADEQUATE MAINTENANCE,
NEGLECT, ABUSE BY OWNER, OR INCIDENTS THAT ARE BEYOND
CONTRACTOR'S CONTROL.

· STRUCTURAL FAILURES INCLUDING PLANTINGS FALLING OR
BLOWING OVER.

2. THE OWNERS OF PROPERTY SHALL BE RESPONSIBLE FOR ALL
NATURAL AND PHYSICAL FEATURES REQUIRED BY CODE AND SHALL
PRESERVE AND MAINTAIN THESE FEATURES IN HEALTHY GROWING
CONDITIONS, REPLACE THEM WHEN NECESSARY, AND KEEP THE
AREAS AROUND THEM FREE OF REFUSE AND DEBRIS IN A MANNER
THAT PREVENTS REFUSE AND DEBRIS FROM WASHING ONTO
PUBLIC RIGHTS-OF-WAY. FAILURE TO MAINTAIN ALL PLANTINGS IN
ACCORDANCE WITH THIS PLAN MAY CONSTITUTE A VIOLATION OF
THIS ORDINANCE AND MAY RESULT IN FINES. THE OWNER SHALL
BE RESPONSIBLE FOR MAINTENANCE OF THE VEGETATION,
INCLUDING BUT NOT LIMITED TO:  
· FERTILIZATION
· PRUNING WITHIN LIMITS
· PEST CONTROL
· MULCHING
· MOWING
· PROTECTION OF THE ROOT ZONES FROM EQUIPMENT,

CONSTRUCTION AND RELATED MATERIALS, ETC.
· METHOD OF IRRIGATION
· OTHER CONTINUING MAINTENANCE OPERATIONS

RESIDENTIAL LANDSCAPING NOTES:
1. EACH SINGLE-FAMILY OR DUPLEX LOT SHALL CONTAIN A

MINIMUM OF ONE CANOPY TREE FOR EVERY 2,000 SF OF LOT
AREA OR FRACTION THEREOF UP TO 20,000 SF IN LOT AREA.
ANY PORTION OF THE RESIDENTIAL LOT OCCUPIED BY A
RECORDED UTILITY EASEMENT SHALL NOT BE INCLUDED AS
PART OF THE TOTAL LOT AREA. THE LOCATION OF PLANTING TO
ACCOUNT FOR PHYSICAL CONDITIONS MAY BE ADJUSTED BY
THE ADMINISTRATOR.

2. THE USE OF EXISTING TREES MEETING THE FOLLOWING
STANDARDS TO SATISFY THIS REQUIREMENT IS ENCOURAGED.
EXISTING LARGE SHADE TREES MEASURING MORE THAN 6
INCHES IN DBH MAY BE COUNTED TOWARDS FULFILLING THIS
REQUIREMENT.

3. REQUIRED STREET TREES MAY NOT BE COUNTED TOWARDS THE
FULFILLMENT OF THE RESIDENTIAL LANDSCAPING
REQUIREMENT. APART FROM REQUIRED STREET TREES, ALL
OTHER TREES REQUIRED FOR RESIDENTIAL LANDSCAPING SHALL
BE PLANTED WITHIN THE PRIVATE LOT.

4. FOUNDATION PLANTINGS CONSISTING OF EVERGREEN SHRUBS
SHALL BE INSTALLED ALONG THE ENTIRE FOUNDATION WALL OF
THE BUILDING. PLANT INSTALLATION SHALL BE A MINIMUM OF
TWO FEET IN HEIGHT PLANTED AT FOUR FOOT INTERVALS.

5. ALL RESIDENTIAL LOTS 60' IN WIDTH OR GREATER SHALL HAVE A
3" CALIPER TREE PLANTED IN THE FRONT YARD PER REQUIRED
ZONING CONDITIONS.

LANDSCAPE CALCULATIONS, cont.
STREET "S" 1,762 LF

CANOPY  TREES
REQUIRED: 44 (1/40 LF )
PROVIDED: 44

STREET "T" 5,285 LF

CANOPY  TREES
REQUIRED: 132 (1/40 LF )
PROVIDED: 132

STREET "V" 2,620 LF

CANOPY  TREES
REQUIRED: 66 (1/40 LF )
PROVIDED: 66

STREET "W" 1,760 LF

CANOPY  TREES
REQUIRED: 44 (1/40 LF )
PROVIDED: 44

STREET "X" 456 LF

CANOPY  TREES
REQUIRED: 12 (1/40 LF )
PROVIDED: 12

STREET "Y" 1,442 LF

CANOPY  TREES
REQUIRED: 36 (1/40 LF )
PROVIDED: 36

STREET "Z" 2,089 LF

CANOPY  TREES
REQUIRED: 52 (1/40 LF )
PROVIDED: 52

STREET "AA" 880 LF

CANOPY  TREES
REQUIRED: 22 (1/40 LF )
PROVIDED: 22

STREET "BB" 936 LF

CANOPY  TREES
REQUIRED:  24 (1/40 LF )
PROVIDED:  25

STREET "CC" 1,160 LF

CANOPY  TREES
REQUIRED: 29 (1/40 LF )
PROVIDED: 31

STREET "DD" 730 LF

CANOPY  TREES
REQUIRED: 18 (1/40 LF )
PROVIDED: 19

OLD CREWS RD 3,760 LF

CANOPY  TREES
REQUIRED: 94 (1/40 LF )
PROVIDED: 94

PARKING LOT LANDSCAPING

PARKING AREA 'C'  20 SPACES

CANOPY TREES
REQUIRED: ALL SPACES WITHIN 60' OF CANOPY TREE
PROVIDED: 3

SCALE: 3/8"=1'-0"

SHRUB INSTALLATION
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UNDERSTORY TREES CODE QTY COMMON NAME BOTANICAL NAME CAL HEIGHT REMARKS

ACB 31 Trident Maple Acer buergerianum 2" min 8` min STREET/VUA

CCF 119 Forest Pansy Eastern Redbud Cercis canadensis 'Forest Pansy' 2" min 6` min BUFFER

KAP 15 Golden Rain Tree Koelreuteria paniculata 1.5" 6` min MEDIAN

LST 17 Natchez Crape Myrtle Lagerstroemia indica x fauriei 'Natchez' 1.5" 8` min STREET/MEDIAN

MGL 101 Little Gem Dwarf Southern Magnolia Magnolia grandiflora `Little Gem` 2" min 8` min BUFFER

PNO 18 Okame Flowering Cherry Prunus x 'Okame' 1.5" 6` min MEDIAN

CANOPY TREES CODE QTY COMMON NAME BOTANICAL NAME CAL HEIGHT REMARKS

ASM 132 Sugar Maple Acer saccharum 2" min 8` min STREET

LTG 130 Glen Gold Tulip Poplar Liriodendron tulipifera 'Glen Gold' 2" min 8` min BUFFER

MGB 37 Bracken's Beauty Southern Magnolia Magnolia grandiflora 'Brackens Brown Beauty' 2" min 8` min BUFFER

PSC 127 Chinese Pistache Pistacia chinensis 2" min 8` min STREET

QUA 128 Sawtooth Oak Quercus acutissima 2" min 8` min STREET

TDB 3 Bald Cypress Taxodium distichum 2.5" 8` min BIORETENTION

TIA 3 American Linden Tilia americana 2" min 8` min VUA

ULP 132 Lacebark Elm Ulmus parvifolia 2" min 8` min STREET

ZKA 113 Sawleaf Zelkova Zelkova serrata 2" min 8` min STREET

SHRUBS CODE QTY COMMON NAME BOTANICAL NAME CONT HEIGHT REMARKS

AIFM 372 Formosa Indica Azalea Azalea indica 'Formosa' 5 gallon min. 36" Min. BUFFER

DIST 34 Blue Cascade Distylium Distylium x 'PIIDIST-II' TM 5 gallon min. 18" Min. MEDIAN

ICCH 53 Carissa Chinese Holly Ilex cornuta `Carissa` 3 gallon min. 18" Min. VUA

ILCA 44 Heler Japanese Holly Ilex crenata 'Helleri' 5 gallon min. 36" Min. MEDIAN

IGSH 73 Shamrock Inkberry Holly Ilex glabra 'Shamrock' 3 Gal 18" BIORETENTION

IVAG 58 Afterglow Winterberry Ilex verticillata 'Afterglow' 3 Gal 12" Min. BIORETENTION

IVMA 5 Male Winterberry Ilex verticillata 'Male' 3 Gal 18" BIORETENTION

ILVN 196 Dwarf Yaupon Holly Ilex vomitoria 'Nana' 5 gallon min. 36" Min. OLD CREWS BUFFER

IPFG 351 Forest Green Anise Tree Illicium parviflorum 'Forest Green' 5 gallon min. 36" min. BUFFER

LRDF 321 Dark Fire Fringe Flower Loropetalum chinense rubrum 'Dark Fire' 5 gallon min. 18`` min. MEDIAN

RHDA 83 Pink Lady Indian Hawthorn Rhaphiolepis indica 'Pink Lady' 5 gallon min. 18`` min. MEDIAN

GROUND COVERS CODE QTY COMMON NAME BOTANICAL NAME CONT SPACING

AICC 181 Cinderella Swamp Milkweed Asclepias incarnata 'Cinderella' 1 gal 18" o.c. BIORETENTION

CACS 153 Creek Sedge Carex amphibola 1 gal 24" o.c. BIORETENTION

IVBF 169 Blue Flag Iris Iris virginica 1 gal 15" o.c. BIORETENTION

SCALE: NTS

MAIL KIOSK STRUCTURE - DESIGNED BY OTHERS FOR REFERENCE ONLY
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LINE OF ROOF

CBU'S

STAINED COLUMNS

TYPICAL CBU
PLAN

SHINGLES

SHINGLES

USPS APPROVED CLUSTER BOX UNITS
STAINED
COLUMNS

STAINED COLUMNS

FRONT ELEVATION SIDE ELEVATION

NOTE:
COLUMNS AND ROOF TO MATCH ARCHITECTURAL
ELEMENTS OF HOMES. REQUIRES SEPARATE BUILDING PERMIT.

TREE REPLACEMENT

ALL TREES GREATER THAN 24" DBH TO BE REPLACED AT A RATE OF 1 TREE PER 12" DBH AND
SHOULD BE INCORPORATED INTO OPEN SPACE AMENITIES WHEREVER POSSIBLE (UDO SEC
7.4.H.1). SEE PLAN SHEETS FOR LOCATION OF REPLACEMENT TREES.

· EXISTING TREES GREATER THAN 24" DBH: 63 TREES (1,512" TOTAL DBH)

· REPLACEMENT TREES: 126 TREES (1 FOR EVERY 12" DBH)
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The John R. McAdams Company, Inc.
2905 Meridian Parkway
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license number: C-0293, C-187
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BR
IO

 - 
PH

AS
E 

1
CO

N
ST

RU
CT

IO
N

 D
RA

W
IN

GS
17

00
 O

LD
 C

RE
W

S 
RO

AD
KN

IG
HT

DA
LE

, N
O

RT
H 

CA
RO

LI
N

A

SHEET

PLAN INFORMATION

SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655

PRELIMINARY DRAWING - NOT RELEASED FOR CONSTRUCTION

RCA

RLU

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator

ALL MATERIAL & CONSTRUCTION METHODS
SHALL BE IN ACCORDANCE WITH ALL CITY OF
RALEIGH & TOWN OF KNIGHTDALE DESIGN
STANDARDS, DETAILS, AND SPECIFICATIONS

1 04. 06. 2023 RESPONSE TO TOK COMMENTS
2 07. 10. 2023 RESPONSE TO TOK COMMENTS
3 09. 11. 2023 RESPONSE TO TOK COMMENTS
4 12. 29. 2023 RESPONSE TO TOK COMMENTS
5 07. 02. 2024 RESPONSE TO TOK COMMENTS

LANDSCAPE CALCULATIONS
PROPOSED PERIMETER BUFFERS

TYPE 'B' BUFFER #1 300  LF
20' TYPE B BUFFER

CANOPY  TREES
REQUIRED: 9 (3/100 LF )
PROVIDED: 9

UNDERSTORY TREES
REQUIRED: 15 (5/100 LF)
PROVIDED: 15

SHRUBS
REQUIRED: 60 (20/100 LF)
PROVIDED: 60

BUFFER PLANTS TO BE INSTALLED PER STANDARD DETAILS PER SHEET
L5.08.

EXISTING PLANT MATERIAL TO BE PRESERVED IN ALL BUFFER AREAS AS
PRIORITY TIER 1 TREE SAVE AREAS. WHERE SUFFICIENT MATERIAL DOES
NOT MEET REQUIREMENTS, SUPPLEMENTAL PLANT MATERIAL WILL BE
REQUIRED FOR BUFFER TO MEET TYPE B BUFFER OPACITY STANDARDS.

CANOPY TREES CODE QTY COMMON NAME BOTANICAL NAME CAL HEIGHT REMARKS

LTG 6 Glen Gold Tulip Poplar Liriodendron tulipifera 'Glen Gold' 2" min 8` min BUFFER

MGB 3 Bracken's Beauty Southern Magnolia Magnolia grandiflora 'Brackens Brown Beauty' 2" min 8` min BUFFER

UNDERSTORY TREES CODE QTY COMMON NAME BOTANICAL NAME CAL HEIGHT REMARKS

CCF 8 Forest Pansy Eastern Redbud Cercis canadensis 'Forest Pansy' 2" min 6` min OLD CREWS/PERIMETER BUFFER

JVB 7 Brodie Eastern Redcedar Juniperus virginiana 'Brodie' 5" min BUFFER

SHRUBS CODE QTY COMMON NAME BOTANICAL NAME CONT HEIGHT REMARKS

AIFM 30 Formosa Indica Azalea Azalea indica 'Formosa' 5 gallon min. 36" Min. BUFFER

IPFG 30 Forest Green Anise Tree Illicium parviflorum 'Forest Green' 5 gallon min. 36" min. BUFFER

LANDSCAPE CALCULATIONS
PROPOSED PERIMETER BUFFERS

TYPE 'B' BUFFER #2 755  LF
20' TYPE B BUFFER

CANOPY  TREES
REQUIRED: 23 (3/100 LF )
PROVIDED: 23

UNDERSTORY TREES
REQUIRED: 38 (5/100 LF)
PROVIDED: 44

SHRUBS
REQUIRED: 150 (20/100 LF)
PROVIDED: 154

BUFFER PLANTS TO BE INSTALLED PER STANDARD DETAILS PER SHEET
L5.08.

EXISTING PLANT MATERIAL TO BE PRESERVED IN ALL BUFFER AREAS AS
PRIORITY TIER 1 TREE SAVE AREAS. WHERE SUFFICIENT MATERIAL DOES
NOT MEET REQUIREMENTS, SUPPLEMENTAL PLANT MATERIAL WILL BE
REQUIRED FOR BUFFER TO MEET TYPE B BUFFER OPACITY STANDARDS.

CANOPY TREES CODE QTY COMMON NAME BOTANICAL NAME CAL HEIGHT REMARKS

LTG 15 Glen Gold Tulip Poplar Liriodendron tulipifera 'Glen Gold' 2" min 8` min BUFFER

MGB 8 Bracken's Beauty Southern Magnolia Magnolia grandiflora 'Brackens Brown Beauty' 2" min 8` min BUFFER

UNDERSTORY TREES CODE QTY COMMON NAME BOTANICAL NAME CAL HEIGHT REMARKS

CCF 19 Forest Pansy Eastern Redbud Cercis canadensis 'Forest Pansy' 2" min 6` min OLD CREWS/PERIMETER BUFFER

MGL 25 Little Gem Dwarf Southern Magnolia Magnolia grandiflora `Little Gem` 2" min 8` min BUFFER

SHRUBS CODE QTY COMMON NAME BOTANICAL NAME CONT HEIGHT REMARKS

AIFM 79 Formosa Indica Azalea Azalea indica 'Formosa' 5 gallon min. 36" Min. BUFFER

IPFG 75 Forest Green Anise Tree Illicium parviflorum 'Forest Green' 5 gallon min. 36" min. BUFFER

LANDSCAPE CALCULATIONS
PROPOSED PERIMETER BUFFERS

TYPE 'B' BUFFER #3 746  LF
20' TYPE B BUFFER

CANOPY  TREES
REQUIRED: 23 (3/100 LF )
PROVIDED: 23

UNDERSTORY TREES
REQUIRED: 38 (5/100 LF)
PROVIDED: 40

SHRUBS
REQUIRED: 150 (20/100 LF)
PROVIDED: 156

BUFFER PLANTS TO BE INSTALLED PER STANDARD DETAILS PER SHEET L5.08.

EXISTING PLANT MATERIAL TO BE PRESERVED IN ALL BUFFER AREAS AS
PRIORITY TIER 1 TREE SAVE AREAS. WHERE SUFFICIENT MATERIAL DOES NOT
MEET REQUIREMENTS, SUPPLEMENTAL PLANT MATERIAL WILL BE REQUIRED
FOR BUFFER TO MEET TYPE B BUFFER OPACITY STANDARDS.

CANOPY TREES CODE QTY COMMON NAME BOTANICAL NAME CAL HEIGHT REMARKS

LTG 17 Glen Gold Tulip Poplar Liriodendron tulipifera 'Glen Gold' 2" min 8` min BUFFER

MGB 6 Bracken's Beauty Southern Magnolia Magnolia grandiflora 'Brackens Brown Beauty' 2" min 8` min BUFFER

UNDERSTORY TREES CODE QTY COMMON NAME BOTANICAL NAME CAL HEIGHT REMARKS

CCF 22 Forest Pansy Eastern Redbud Cercis canadensis 'Forest Pansy' 2" min 6` min OLD CREWS/PERIMETER BUFFER

MGL 18 Little Gem Dwarf Southern Magnolia Magnolia grandiflora `Little Gem` 2" min 8` min BUFFER

SHRUBS CODE QTY COMMON NAME BOTANICAL NAME CONT HEIGHT REMARKS

AIFM 80 Formosa Indica Azalea Azalea indica 'Formosa' 5 gallon min. 36" Min. BUFFER

IPFG 76 Forest Green Anise Tree Illicium parviflorum 'Forest Green' 5 gallon min. 36" min. BUFFER

CANOPY TREES CODE QTY COMMON NAME BOTANICAL NAME CAL HEIGHT REMARKS

LTG 12 Glen Gold Tulip Poplar Liriodendron tulipifera 'Glen Gold' 2" min 8` min BUFFER

MGB 6 Bracken's Beauty Southern Magnolia Magnolia grandiflora 'Brackens Brown Beauty' 2" min 8` min BUFFER

UNDERSTORY TREES CODE QTY COMMON NAME BOTANICAL NAME CAL HEIGHT REMARKS

CCF 17 Forest Pansy Eastern Redbud Cercis canadensis 'Forest Pansy' 2" min 6` min OLD CREWS/PERIMETER BUFFER

JVB 13 Brodie Eastern Redcedar Juniperus virginiana 'Brodie' 5" min BUFFER

SHRUBS CODE QTY COMMON NAME BOTANICAL NAME CONT HEIGHT REMARKS

AIFM 59 Formosa Indica Azalea Azalea indica 'Formosa' 5 gallon min. 36" Min. BUFFER

IPFG 59 Forest Green Anise Tree Illicium parviflorum 'Forest Green' 5 gallon min. 36" min. BUFFER

LANDSCAPE CALCULATIONS
PROPOSED PERIMETER BUFFERS

TYPE 'B' BUFFER #4 584  LF
20' TYPE B BUFFER

CANOPY  TREES
REQUIRED: 18 (3/100 LF )
PROVIDED: 18

UNDERSTORY TREES
REQUIRED: 30 (5/100 LF)
PROVIDED: 30

SHRUBS
REQUIRED: 118 (20/100 LF)
PROVIDED: 118

BUFFER PLANTS TO BE INSTALLED PER STANDARD DETAILS PER SHEET L5.08.

EXISTING PLANT MATERIAL TO BE PRESERVED IN ALL BUFFER AREAS AS
PRIORITY TIER 1 TREE SAVE AREAS. WHERE SUFFICIENT MATERIAL DOES NOT
MEET REQUIREMENTS, SUPPLEMENTAL PLANT MATERIAL WILL BE REQUIRED
FOR BUFFER TO MEET TYPE B BUFFER OPACITY STANDARDS.

LANDSCAPE CALCULATIONS
PROPOSED PERIMETER BUFFERS

TYPE 'B' BUFFER #5 121  LF
20' TYPE B BUFFER

CANOPY  TREES
REQUIRED: 4 (3/100 LF )
PROVIDED: 4

UNDERSTORY TREES
REQUIRED: 6 (5/100 LF)
PROVIDED: 6

SHRUBS
REQUIRED: 24 (20/100 LF)
PROVIDED: 27

BUFFER PLANTS TO BE INSTALLED PER STANDARD DETAILS PER SHEET L5.08.

EXISTING PLANT MATERIAL TO BE PRESERVED IN ALL BUFFER AREAS AS
PRIORITY TIER 1 TREE SAVE AREAS. WHERE SUFFICIENT MATERIAL DOES NOT
MEET REQUIREMENTS, SUPPLEMENTAL PLANT MATERIAL WILL BE REQUIRED
FOR BUFFER TO MEET TYPE B BUFFER OPACITY STANDARDS.

LANDSCAPE CALCULATIONS
PROPOSED PERIMETER BUFFERS

TYPE 'B' BUFFER #6 195  LF
20' TYPE B BUFFER

CANOPY  TREES
REQUIRED: 6 (3/100 LF )
PROVIDED: 6

UNDERSTORY TREES
REQUIRED: 10 (5/100 LF)
PROVIDED: 10

SHRUBS
REQUIRED: 39 (20/100 LF)
PROVIDED: 40

BUFFER PLANTS TO BE INSTALLED PER STANDARD DETAILS PER SHEET L5.08.

EXISTING PLANT MATERIAL TO BE PRESERVED IN ALL BUFFER AREAS AS
PRIORITY TIER 1 TREE SAVE AREAS. WHERE SUFFICIENT MATERIAL DOES NOT
MEET REQUIREMENTS, SUPPLEMENTAL PLANT MATERIAL WILL BE REQUIRED
FOR BUFFER TO MEET TYPE B BUFFER OPACITY STANDARDS.

CANOPY TREES CODE QTY COMMON NAME BOTANICAL NAME CAL HEIGHT REMARKS

LTG 2 Glen Gold Tulip Poplar Liriodendron tulipifera 'Glen Gold' 2" min 8` min BUFFER

MGB 2 Bracken's Beauty Southern Magnolia Magnolia grandiflora 'Brackens Brown Beauty' 2" min 8` min BUFFER

UNDERSTORY TREES CODE QTY COMMON NAME BOTANICAL NAME CAL HEIGHT REMARKS

CCF 3 Forest Pansy Eastern Redbud Cercis canadensis 'Forest Pansy' 2" min 6` min OLD CREWS/PERIMETER BUFFER

MGL 3 Little Gem Dwarf Southern Magnolia Magnolia grandiflora `Little Gem` 2" min 8` min BUFFER

SHRUBS CODE QTY COMMON NAME BOTANICAL NAME CONT HEIGHT REMARKS

AIFM 15 Formosa Indica Azalea Azalea indica 'Formosa' 5 gallon min. 36" Min. BUFFER

IPFG 12 Forest Green Anise Tree Illicium parviflorum 'Forest Green' 5 gallon min. 36" min. BUFFER

CANOPY TREES CODE QTY COMMON NAME BOTANICAL NAME CAL HEIGHT REMARKS

LTG 4 Glen Gold Tulip Poplar Liriodendron tulipifera 'Glen Gold' 2" min 8` min BUFFER

MGB 2 Bracken's Beauty Southern Magnolia Magnolia grandiflora 'Brackens Brown Beauty' 2" min 8` min BUFFER

UNDERSTORY TREES CODE QTY COMMON NAME BOTANICAL NAME CAL HEIGHT REMARKS

CCF 5 Forest Pansy Eastern Redbud Cercis canadensis 'Forest Pansy' 2" min 6` min OLD CREWS/PERIMETER BUFFER

JVB 5 Brodie Eastern Redcedar Juniperus virginiana 'Brodie' 5" min BUFFER

SHRUBS CODE QTY COMMON NAME BOTANICAL NAME CONT HEIGHT REMARKS

AIFM 20 Formosa Indica Azalea Azalea indica 'Formosa' 5 gallon min. 36" Min. BUFFER

IPFG 20 Forest Green Anise Tree Illicium parviflorum 'Forest Green' 5 gallon min. 36" min. BUFFER

LANDSCAPE CALCULATIONS
PROPOSED PERIMETER BUFFERS

MODIFIED TYPE 'B' BUFFER (OLD CREWS ROAD EAST) 1,454  LF
WITH 10' WIDE PEDESTRIAN TRAIL

CANOPY  TREES
REQUIRED: 44 (3/100 LF )
PROVIDED: 44

UNDERSTORY TREES
REQUIRED: 73 (5/100 LF)
PROVIDED: 75

SHRUBS
REQUIRED: *146 (10/100 LF)
PROVIDED: *168

SHRUB TOTAL HAS BEEN REDUCED PER KNIGHTDALE UDO CHAPTER 8
SECTION 6 PART C. WHICH ALLOWS A 50% SHRUB REDUCTION WITH
INCLUSION OF FENCE

BUFFER PLANTS TO BE INSTALLED PER STANDARD DETAILS PER SHEET
L5.08.

EXISTING PLANT MATERIAL TO BE PRESERVED IN ALL BUFFER AREAS AS
PRIORITY TIER 1 TREE SAVE AREAS. WHERE SUFFICIENT MATERIAL DOES
NOT MEET REQUIREMENTS, SUPPLEMENTAL PLANT MATERIAL WILL BE
REQUIRED FOR BUFFER TO MEET TYPE B BUFFER OPACITY STANDARDS.

CANOPY TREES CODE QTY COMMON NAME BOTANICAL NAME CAL HEIGHT REMARKS

LTG 34 Glen Gold Tulip Poplar Liriodendron tulipifera 'Glen Gold' 2" min 8` min BUFFER

MGB 10 Bracken's Beauty Southern Magnolia Magnolia grandiflora 'Brackens Brown Beauty' 2" min 8` min BUFFER

UNDERSTORY TREES CODE QTY COMMON NAME BOTANICAL NAME CAL HEIGHT REMARKS

CCF 45 Forest Pansy Eastern Redbud Cercis canadensis 'Forest Pansy' 2" min 6` min OLD CREWS/PERIMETER BUFFER

JVB 30 Brodie Eastern Redcedar Juniperus virginiana 'Brodie' 5" min BUFFER

SHRUBS CODE QTY COMMON NAME BOTANICAL NAME CONT HEIGHT REMARKS

AIFM 89 Formosa Indica Azalea Azalea indica 'Formosa' 5 gallon min. 36" Min. BUFFER

IPFG 79 Forest Green Anise Tree Illicium parviflorum 'Forest Green' 5 gallon min. 36" min. BUFFER
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The John R. McAdams Company, Inc.
2905 Meridian Parkway

Durham, NC 27713

phone 919. 361. 5000
fax 919. 361. 2269

license number: C-0293, C-187

www.mcadamsco.com
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SUNCREST REAL ESTATE & LAND
2701 EAST CAMELBACK ROAD
#180 BILTMORE PARK
PHOENIX, AZ 85016
PHONE: 602. 698. 8655
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LUMINAIRE SCHEDULE
Symbol Label Qty Arrangement LLF Description Lum. Watts Lum. Lumens BUG Rating

R13-HS 41 SINGLE 0.900 AEL LIGHTING ATB0 P201 R3 4000K HSS- 35'-0  AFG FIBERGLASS POLE 36 5167 B1-U0-G1

R23-HS 12 SINGLE 0.900 AEL LIGHTING ATB0 P453 R2 4K HSS 35'-0 AFG FIBERGLASS POLE 159 19964 B3-U0-G3

R33-HS 9 SINGLE 0.900 AEL LIGHTING ATB0 P303 R2 4000K-HSS 35'-0 AFG FIBERGLASS POLE 106 14285 B2-U0-G2

CALCULATION SUMMARY
Label CalcType Units Avg Max Min Avg/Min # Pts

All Points at Grade 25' x 25' Illuminance Fc 0.3 3.5 0.0 N.A. 2277

Property Line 25' Spacing Left 1 Illuminance Fc 0.0 0.9 0.0 N.A. 131

Property Line 25' Spacing Right1 Illuminance Fc 0.0 0.3 0.0 N.A. 210

Old Crews Road Illuminance Fc 1.6 3.5 0.1 16.1 156

Street A Illuminance Fc 0.5 2.7 0.1 4.6 42

Street B Illuminance Fc 0.4 0.7 0.1 3.8 52

Street C Illuminance Fc 0.7 2.5 0.1 6.5 64

Street D Illuminance Fc 0.4 0.6 0.1 3.5 11

Street E Illuminance Fc 0.8 2.7 0.1 8.1 13

Street F Illuminance Fc 0.3 0.6 0.1 3.1 13

Street G Illuminance Fc 1.0 2.4 0.2 5.0 35

Street H Illuminance Fc 0.4 0.6 0.1 4.1 21

Street J Illuminance Fc 0.4 0.6 0.1 3.6 30

Street K Illuminance Fc 0.8 2.7 0.1 7.8 48

Street L Illuminance Fc 0.3 0.6 0.1 3.4 17

Street M Illuminance Fc 0.4 0.6 0.1 3.8 38

PROPOSED
PHOTOMETRIC

PLAN

SL2.0

BASED ON THE INFORMATION PROVIDED, ALL DIMENSIONS AND LUMINAIRE LOCATIONS
SHOWN REPRESENT RECOMMENDED POSITIONS. THE ENGINEER AND/OR ARCHITECT

MUST DETERMINE APPLICABILITY OF THE LAYOUT TO EXISTING OR FUTURE FIELD
CONDITIONS.

THE LIGHTING PATTERN REPRESENTS ILLUMINATION LEVELS CALCULATED FROM
LABORATORY DATA TAKEN UNDER THE CONTROLLED CONDITIONS UTILIZING

CURRENT INDUSTRY STANDARD LAMP RATINGS IN ACCORDANCE WITH ILLUMINATING
ENGINEERING SOCIETY APPROVED METHODS. ACTUAL PERFORMANCE OF ANY

MANUFACTURER'S LUMINAIRE MAY VARY DUE TO VARIATION IN ELECTRICAL VOLTAGE,
TOLERANCE IN LAMPS, AND OTHER VARIABLE FIELD CONDITIONS.

FOR ADDITIONAL LIGHTING INFORMATION CONTACT:

PH: 763.684.1548

1 PROPOSED PHOTOMETRIC PLAN
SCALE: 1"= 120'-0"

0' 120' 240'
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NOTE: ALL STREET LIGHTING TO BE:

- FULL CUT-OFF - 4000K LED
- MIN COLOR RENDERING INDEX (CRI) VALUE OF 70 OR BETTER IS REQUIRED. (SEC 7.7.D.3.a)
- POLES TO BE FIBERGLASS ROUND TAPERED WITH 35'-0" AFG

CODE:
- POLE MOUNTED LIGHTS SHALL BE MOUNTED NO GREATER THAN 37'-0" TALL (SEC 7.7.D.5)
- AVERAGE MAXIMUM SPACING IS 250' BETWEEN STREETLIGHTS (SEC 7.7.E.1.a.i)
- MINIMUM INITIAL DELIVERED LUMENS: (SEC 7.7.E.1.b)

---- LOCAL STREETS - 4800
---- COLLECTOR STREETS - 12,500

- BUG RATING:  ( SEC. 7.7.E.1.c)
---- LOCAL STREETS - B1-U1-G2
---- COLLECTOR STREETS - B2-U2-G3

- LIGHTS SHALL BE STAGGERED ON BOTH SIDES OF THE STREET,
- PLACED AS FAR FROM STREET TREES AS POSSIBLE, AND
- PROMOTE PEDESTRIAN SAFETY (SEC 7.7.E.1.d)

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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BASED ON THE INFORMATION PROVIDED, ALL DIMENSIONS AND LUMINAIRE LOCATIONS
SHOWN REPRESENT RECOMMENDED POSITIONS. THE ENGINEER AND/OR ARCHITECT

MUST DETERMINE APPLICABILITY OF THE LAYOUT TO EXISTING OR FUTURE FIELD
CONDITIONS.

THE LIGHTING PATTERN REPRESENTS ILLUMINATION LEVELS CALCULATED FROM
LABORATORY DATA TAKEN UNDER THE CONTROLLED CONDITIONS UTILIZING

CURRENT INDUSTRY STANDARD LAMP RATINGS IN ACCORDANCE WITH ILLUMINATING
ENGINEERING SOCIETY APPROVED METHODS. ACTUAL PERFORMANCE OF ANY

MANUFACTURER'S LUMINAIRE MAY VARY DUE TO VARIATION IN ELECTRICAL VOLTAGE,
TOLERANCE IN LAMPS, AND OTHER VARIABLE FIELD CONDITIONS.

FOR ADDITIONAL LIGHTING INFORMATION CONTACT:
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SL2.11 PHOTOMETRIC PLAN - STREETS A & B
SCALE: 1"= 60'-0"

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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BASED ON THE INFORMATION PROVIDED, ALL DIMENSIONS AND LUMINAIRE LOCATIONS
SHOWN REPRESENT RECOMMENDED POSITIONS. THE ENGINEER AND/OR ARCHITECT

MUST DETERMINE APPLICABILITY OF THE LAYOUT TO EXISTING OR FUTURE FIELD
CONDITIONS.

THE LIGHTING PATTERN REPRESENTS ILLUMINATION LEVELS CALCULATED FROM
LABORATORY DATA TAKEN UNDER THE CONTROLLED CONDITIONS UTILIZING

CURRENT INDUSTRY STANDARD LAMP RATINGS IN ACCORDANCE WITH ILLUMINATING
ENGINEERING SOCIETY APPROVED METHODS. ACTUAL PERFORMANCE OF ANY

MANUFACTURER'S LUMINAIRE MAY VARY DUE TO VARIATION IN ELECTRICAL VOLTAGE,
TOLERANCE IN LAMPS, AND OTHER VARIABLE FIELD CONDITIONS.

FOR ADDITIONAL LIGHTING INFORMATION CONTACT:
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PROPOSED
PHOTOMETRIC

PLAN

SL2.21 PHOTOMETRIC PLAN
SCALE: 1"= 60'-0"

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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BASED ON THE INFORMATION PROVIDED, ALL DIMENSIONS AND LUMINAIRE LOCATIONS
SHOWN REPRESENT RECOMMENDED POSITIONS. THE ENGINEER AND/OR ARCHITECT

MUST DETERMINE APPLICABILITY OF THE LAYOUT TO EXISTING OR FUTURE FIELD
CONDITIONS.

THE LIGHTING PATTERN REPRESENTS ILLUMINATION LEVELS CALCULATED FROM
LABORATORY DATA TAKEN UNDER THE CONTROLLED CONDITIONS UTILIZING

CURRENT INDUSTRY STANDARD LAMP RATINGS IN ACCORDANCE WITH ILLUMINATING
ENGINEERING SOCIETY APPROVED METHODS. ACTUAL PERFORMANCE OF ANY

MANUFACTURER'S LUMINAIRE MAY VARY DUE TO VARIATION IN ELECTRICAL VOLTAGE,
TOLERANCE IN LAMPS, AND OTHER VARIABLE FIELD CONDITIONS.

FOR ADDITIONAL LIGHTING INFORMATION CONTACT:
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SCALE: 1"= 60'-0"

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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BASED ON THE INFORMATION PROVIDED, ALL DIMENSIONS AND LUMINAIRE LOCATIONS
SHOWN REPRESENT RECOMMENDED POSITIONS. THE ENGINEER AND/OR ARCHITECT

MUST DETERMINE APPLICABILITY OF THE LAYOUT TO EXISTING OR FUTURE FIELD
CONDITIONS.

THE LIGHTING PATTERN REPRESENTS ILLUMINATION LEVELS CALCULATED FROM
LABORATORY DATA TAKEN UNDER THE CONTROLLED CONDITIONS UTILIZING

CURRENT INDUSTRY STANDARD LAMP RATINGS IN ACCORDANCE WITH ILLUMINATING
ENGINEERING SOCIETY APPROVED METHODS. ACTUAL PERFORMANCE OF ANY

MANUFACTURER'S LUMINAIRE MAY VARY DUE TO VARIATION IN ELECTRICAL VOLTAGE,
TOLERANCE IN LAMPS, AND OTHER VARIABLE FIELD CONDITIONS.

FOR ADDITIONAL LIGHTING INFORMATION CONTACT:

PH: 763.684.1548
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SCALE: 1"= 60'-0"

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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BASED ON THE INFORMATION PROVIDED, ALL DIMENSIONS AND LUMINAIRE LOCATIONS
SHOWN REPRESENT RECOMMENDED POSITIONS. THE ENGINEER AND/OR ARCHITECT

MUST DETERMINE APPLICABILITY OF THE LAYOUT TO EXISTING OR FUTURE FIELD
CONDITIONS.

THE LIGHTING PATTERN REPRESENTS ILLUMINATION LEVELS CALCULATED FROM
LABORATORY DATA TAKEN UNDER THE CONTROLLED CONDITIONS UTILIZING

CURRENT INDUSTRY STANDARD LAMP RATINGS IN ACCORDANCE WITH ILLUMINATING
ENGINEERING SOCIETY APPROVED METHODS. ACTUAL PERFORMANCE OF ANY

MANUFACTURER'S LUMINAIRE MAY VARY DUE TO VARIATION IN ELECTRICAL VOLTAGE,
TOLERANCE IN LAMPS, AND OTHER VARIABLE FIELD CONDITIONS.

FOR ADDITIONAL LIGHTING INFORMATION CONTACT:

PH: 763.684.1548
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1 POLE MOUNT FIXTURE TYPE R13-HS
SPECIFICATION SHEET

1 POLE MOUNT FIXTURE TYPES R33-HS
SPECIFICATION SHEET Town Certification. This design has been reviewed by the Engineer for the Town

of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator



BASED ON THE INFORMATION PROVIDED, ALL DIMENSIONS AND LUMINAIRE LOCATIONS
SHOWN REPRESENT RECOMMENDED POSITIONS. THE ENGINEER AND/OR ARCHITECT

MUST DETERMINE APPLICABILITY OF THE LAYOUT TO EXISTING OR FUTURE FIELD
CONDITIONS.

THE LIGHTING PATTERN REPRESENTS ILLUMINATION LEVELS CALCULATED FROM
LABORATORY DATA TAKEN UNDER THE CONTROLLED CONDITIONS UTILIZING

CURRENT INDUSTRY STANDARD LAMP RATINGS IN ACCORDANCE WITH ILLUMINATING
ENGINEERING SOCIETY APPROVED METHODS. ACTUAL PERFORMANCE OF ANY

MANUFACTURER'S LUMINAIRE MAY VARY DUE TO VARIATION IN ELECTRICAL VOLTAGE,
TOLERANCE IN LAMPS, AND OTHER VARIABLE FIELD CONDITIONS.

FOR ADDITIONAL LIGHTING INFORMATION CONTACT:
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1 POLE MOUNT FIXTURE TYPE R23-HS
SPECIFICATION SHEET

Town Certification. This design has been reviewed by the Engineer for the Town
of Knightdale, and to the best of my knowledge and belief, it conforms to the
requirements established in the Standard Specifications of the Town of Knightdale.
By: ___________________ Date: _____________

Town Engineer
These plans are approved by the Town of Knightdale and serve as construction
plans for this project.
By: ___________________ Date: _____________

Administrator
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