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C1.01

DRAIN MANHOLE ECCENTRIC

SEWER MANHOLE ECCENTRIC

DOUBLE CATCH BASIN ECCENTRIC

CATCH BASIN ECCENTRIC

General
1. CONTRACTOR SHALL NOTIFY "DIG-SAFE" (1-888-344-7233) AT LEAST 72 HOURS BEFORE EXCAVATING.

2. CONTRACTOR SHALL BE RESPONSIBLE FOR SITE SECURITY AND JOB SAFETY. CONSTRUCTION ACTIVITIES
SHALL BE IN ACCORDANCE WITH OSHA STANDARDS AND LOCAL REQUIREMENTS.

3. ACCESSIBLE ROUTES, PARKING SPACES, RAMPS, SIDEWALKS AND WALKWAYS SHALL BE CONSTRUCTED
IN CONFORMANCE WITH THE FEDERAL AMERICANS WITH DISABILITIES ACT AND WITH STATE AND
LOCAL LAWS AND REGULATIONS (WHICHEVER ARE MORE STRINGENT).

4. AREAS DISTURBED DURING CONSTRUCTION AND NOT RESTORED WITH IMPERVIOUS SURFACES
(BUILDINGS, PAVEMENTS, WALKS, ETC.) SHALL RECEIVE 6 INCHES LOAM AND SEED.

5. WITHIN THE LIMITS OF THE BUILDING FOOTPRINT, THE SITE CONTRACTOR SHALL PERFORM
EARTHWORK OPERATIONS REQUIRED UP TO SUBGRADE ELEVATIONS.

6. WORK WITHIN THE LOCAL RIGHTS-OF-WAY SHALL CONFORM TO LOCAL MUNICIPAL STANDARDS.
WORK WITHIN STATE RIGHTS-OF-WAY SHALL CONFORM TO THE LATEST EDITION OF THE STATE
HIGHWAY DEPARTMENTS STANDARD SPECIFICATIONS FOR HIGHWAYS AND BRIDGES.

7. UPON AWARD OF CONTRACT, CONTRACTOR SHALL MAKE NECESSARY CONSTRUCTION NOTIFICATIONS
AND APPLY FOR AND OBTAIN NECESSARY PERMITS, PAY FEES, AND POST BONDS ASSOCIATED WITH
THE WORK INDICATED ON THE DRAWINGS, IN THE SPECIFICATIONS, AND IN THE CONTRACT
DOCUMENTS. DO NOT CLOSE OR OBSTRUCT ROADWAYS, SIDEWALKS, AND FIRE HYDRANTS, WITHOUT
APPROPRIATE PERMITS.

8. TRAFFIC SIGNAGE AND PAVEMENT MARKINGS SHALL CONFORM TO THE MANUAL ON UNIFORM
TRAFFIC CONTROL DEVICES.

9. AREAS OUTSIDE THE LIMITS OF PROPOSED WORK DISTURBED BY THE CONTRACTOR'S OPERATIONS
SHALL BE RESTORED BY THE CONTRACTOR TO THEIR ORIGINAL CONDITION AT THE CONTRACTOR'S
EXPENSE.

10. IN THE EVENT THAT SUSPECTED CONTAMINATED SOIL, GROUNDWATER, AND OTHER MEDIA ARE
ENCOUNTERED DURING EXCAVATION AND CONSTRUCTION ACTIVITIES BASED ON VISUAL, OLFACTORY,
OR OTHER EVIDENCE, THE CONTRACTOR SHALL STOP WORK IN THE VICINITY OF THE SUSPECT
MATERIAL TO AVOID FURTHER SPREADING OF THE MATERIAL, AND SHALL NOTIFY THE OWNER
IMMEDIATELY SO THAT THE APPROPRIATE TESTING AND SUBSEQUENT ACTION CAN BE TAKEN.

11. CONTRACTOR SHALL PREVENT DUST, SEDIMENT, AND DEBRIS FROM EXITING THE SITE AND SHALL BE
RESPONSIBLE FOR CLEANUP, REPAIRS AND CORRECTIVE ACTION IF SUCH OCCURS.

12. DAMAGE RESULTING FROM CONSTRUCTION LOADS SHALL BE REPAIRED BY THE CONTRACTOR AT NO
ADDITIONAL COST TO OWNER.

13. CONTRACTOR SHALL CONTROL STORMWATER RUNOFF DURING CONSTRUCTION TO PREVENT ADVERSE
IMPACTS TO OFF SITE AREAS, AND SHALL BE RESPONSIBLE TO REPAIR RESULTING DAMAGES, IF ANY, AT
NO COST TO OWNER.

14. THIS PROJECT DISTURBS MORE THAN ONE ACRE OF LAND AND FALLS WITHIN THE NPDES
CONSTRUCTION GENERAL PERMIT (CGP) PROGRAM AND EPA JURISDICTION.  PRIOR TO THE START OF
CONSTRUCTION CONTRACTOR IS TO FILE A CGP NOTICE OF INTENT WITH THE EPA AND PREPARE A
STORMWATER POLLUTION PREVENTION PLAN IN ACCORDANCE WITH THE NPDES REGULATIONS.
CONTRACTOR SHALL CONFIRM THE OWNER HAS ALSO FILED A NOTICE OF INTENT WITH THE EPA.

Utilities
1. THE LOCATIONS, SIZES, AND TYPES OF EXISTING UTILITIES ARE SHOWN AS AN APPROXIMATE

REPRESENTATION ONLY. THE OWNER OR ITS REPRESENTATIVE(S) HAVE NOT INDEPENDENTLY VERIFIED
THIS INFORMATION AS SHOWN ON THE PLANS. THE UTILITY INFORMATION SHOWN DOES NOT
GUARANTEE THE ACTUAL EXISTENCE, SERVICEABILITY, OR OTHER DATA CONCERNING THE UTILITIES,
NOR DOES IT GUARANTEE AGAINST THE POSSIBILITY THAT ADDITIONAL UTILITIES MAY BE PRESENT
THAT ARE NOT SHOWN ON THE PLANS. PRIOR TO ORDERING MATERIALS AND BEGINNING
CONSTRUCTION, THE CONTRACTOR SHALL VERIFY AND DETERMINE THE EXACT LOCATIONS, SIZES, AND
ELEVATIONS OF THE POINTS OF CONNECTIONS TO EXISTING UTILITIES AND, SHALL CONFIRM THAT
THERE ARE NO INTERFERENCES WITH EXISTING UTILITIES AND THE PROPOSED UTILITY ROUTES,
INCLUDING ROUTES WITHIN THE PUBLIC RIGHTS OF WAY.

2. WHERE AN EXISTING UTILITY IS FOUND TO CONFLICT WITH THE PROPOSED WORK, OR EXISTING
CONDITIONS DIFFER FROM THOSE SHOWN SUCH THAT THE WORK CANNOT BE COMPLETED AS
INTENDED, THE LOCATION, ELEVATION, AND SIZE OF THE UTILITY SHALL BE ACCURATELY DETERMINED
WITHOUT DELAY BY THE  CONTRACTOR, AND THE INFORMATION FURNISHED IN WRITING TO THE
OWNER'S REPRESENTATIVE FOR THE RESOLUTION OF THE CONFLICT AND CONTRACTOR'S FAILURE TO
NOTIFY PRIOR TO PERFORMING ADDITIONAL WORK RELEASES OWNER FROM OBLIGATIONS FOR
ADDITIONAL PAYMENTS WHICH OTHERWISE MAY BE WARRANTED TO RESOLVE THE CONFLICT.

3. SET CATCH BASIN RIMS, AND INVERTS OF SEWERS, DRAINS, AND DITCHES IN ACCORDANCE WITH
ELEVATIONS ON THE GRADING AND UTILITY PLANS.

4. RIM ELEVATIONS FOR DRAIN AND SEWER MANHOLES, WATER VALVE COVERS, GAS GATES, ELECTRIC
AND TELEPHONE PULL BOXES, AND MANHOLES, AND OTHER SUCH ITEMS, ARE APPROXIMATE AND
SHALL BE SET/RESET AS FOLLOWS:

A. PAVEMENTS AND CONCRETE SURFACES:  FLUSH

B. ALL SURFACES ALONG ACCESSIBLE ROUTES:  FLUSH

C. LANDSCAPE, LOAM AND SEED, AND OTHER EARTH SURFACE AREAS:  ONE INCH ABOVE
SURROUNDING AREA AND TAPER EARTH TO THE RIM ELEVATION.

5. THE LOCATION, SIZE, DEPTH, AND SPECIFICATIONS FOR CONSTRUCTION OF PROPOSED PRIVATE UTILITY
SERVICES SHALL BE INSTALLED ACCORDING TO THE REQUIREMENTS PROVIDED BY, AND APPROVED BY,
THE RESPECTIVE UTILITY COMPANY (GAS, TELEPHONE, ELECTRIC, FIRE ALARM, ETC.). FINAL DESIGN
LOADS AND LOCATIONS TO BE COORDINATED WITH OWNER AND ARCHITECT.

6. CONTRACTOR SHALL MAKE ARRANGEMENTS FOR AND SHALL BE RESPONSIBLE FOR PAYING FEES FOR
POLE RELOCATION AND FOR THE ALTERATION AND ADJUSTMENT OF GAS, ELECTRIC, TELEPHONE, FIRE
ALARM, AND ANY OTHER PRIVATE UTILITIES, WHETHER WORK IS PERFORMED BY CONTRACTOR OR BY
THE UTILITIES COMPANY.

7. UTILITY PIPE MATERIALS SHALL BE AS FOLLOWS, UNLESS OTHERWISE NOTED ON THE PLAN:

A. WATER PIPES SHALL BE DUCTILE IRON (DI) THICKNESS CLASS 52

B. SANITARY SEWER PIPES SHALL BE POLYVINYL CHLORIDE (PVC) SEWER PIPE

C. STORM DRAINAGE PIPES SHALL BE HIGH DENSITY POLYETHYLENE (HDPE)

D.  PIPE INSTALLATION AND MATERIALS SHALL COMPLY WITH THE STATE PLUMBING CODE WHERE
APPLICABLE. CONTRACTOR SHALL COORDINATE WITH LOCAL PLUMBING INSPECTOR PRIOR TO
BEGINNING WORK.

8. CONTRACTOR SHALL COORDINATE WITH ELECTRICAL CONTRACTOR AND SHALL FURNISH EXCAVATION,
INSTALLATION, AND BACKFILL OF ELECTRICAL FURNISHED SITEWORK RELATED ITEMS SUCH AS PULL
BOXES, CONDUITS, DUCT BANKS, LIGHT POLE BASES, AND CONCRETE PADS.  SITE CONTRACTOR SHALL
FURNISH CONCRETE ENCASEMENT OF DUCT BANKS IF REQUIRED BY THE UTILITY COMPANY AND AS
INDICATED ON THE DRAWINGS.

9. CONTRACTOR SHALL EXCAVATE AND BACKFILL TRENCHES FOR GAS IN ACCORDANCE WITH GAS
COMPANY'S REQUIREMENTS.

10. ALL DRAINAGE AND SANITARY STRUCTURE INTERIOR DIAMETERS (4' MIN.) SHALL BE DETERMINED BY
THE MANUFACTURER BASED ON THE PIPE CONFIGURATIONS SHOWN ON THESE PLANS AND LOCAL
MUNICIPAL STANDARDS.  FOR MANHOLES THAT ARE 20 FEET IN DEPTH AND GREATER, THE MINIMUM
DIAMETER SHALL BE 5 FEET.

Layout and Materials
1. DIMENSIONS ARE FROM THE FACE OF CURB, FACE OF BUILDING, FACE OF WALL, AND CENTER LINE OF

PAVEMENT MARKINGS, UNLESS OTHERWISE NOTED.

2. CURB RADII ARE 3 FEET UNLESS OTHERWISE NOTED.

3. CURBING SHALL BE VERTICAL GRANITE CURB (VGC) WITHIN THE SITE UNLESS OTHERWISE INDICATED
ON THE PLANS.

4. SEE ARCHITECTURAL DRAWINGS FOR EXACT BUILDING DIMENSIONS AND DETAILS CONTIGUOUS TO
THE BUILDING, INCLUDING SIDEWALKS, RAMPS, BUILDING ENTRANCES, STAIRWAYS, UTILITY
PENETRATIONS, CONCRETE DOOR PADS, COMPACTOR PAD, LOADING DOCKS, BOLLARDS, ETC.

5. PROPOSED BOUNDS AND ANY EXISTING PROPERTY LINE MONUMENTATION DISTURBED DURING
CONSTRUCTION SHALL BE SET OR RESET BY A PROFESSIONAL LAND SURVEYOR.

6. PRIOR TO START OF CONSTRUCTION, CONTRACTOR SHALL VERIFY EXISTING PAVEMENT ELEVATIONS AT
INTERFACE WITH PROPOSED PAVEMENTS, AND EXISTING GROUND ELEVATIONS ADJACENT TO
DRAINAGE OUTLETS TO ASSURE PROPER TRANSITIONS BETWEEN EXISTING AND PROPOSED FACILITIES.

Demolition
1. CONTRACTOR SHALL REMOVE AND DISPOSE OF EXISTING MANMADE SURFACE FEATURES WITHIN THE

LIMIT OF WORK INCLUDING BUILDINGS, STRUCTURES, PAVEMENTS, SLABS, CURBING, FENCES, UTILITY
POLES, SIGNS, ETC. UNLESS INDICATED OTHERWISE ON THE DRAWINGS. REMOVE AND DISPOSE OF
EXISTING UTILITIES, FOUNDATIONS AND UNSUITABLE MATERIAL BENEATH AND FOR A DISTANCE OF 10
FEET BEYOND THE PROPOSED BUILDING FOOTPRINT INCLUDING EXTERIOR COLUMNS.

2. EXISTING UTILITIES SHALL BE TERMINATED, UNLESS OTHERWISE NOTED, IN CONFORMANCE WITH
LOCAL, STATE AND INDIVIDUAL UTILITY COMPANY STANDARD SPECIFICATIONS AND DETAILS. THE
CONTRACTOR SHALL COORDINATE UTILITY SERVICE DISCONNECTS WITH THE UTILITY
REPRESENTATIVES.

3. CONTRACTOR SHALL DISPOSE OF DEMOLITION DEBRIS IN ACCORDANCE WITH APPLICABLE FEDERAL,
STATE AND LOCAL REGULATIONS, ORDINANCES AND STATUTES.

4 THE DEMOLITION LIMITS DEPICTED IN THE PLANS IS INTENDED TO AID THE CONTRACTOR DURING THE
BIDDING AND CONSTRUCTION PROCESS AND IS NOT INTENDED TO DEPICT EACH AND EVERY ELEMENT
OF DEMOLITION. THE CONTRACTOR IS RESPONSIBLE FOR IDENTIFYING THE DETAILED SCOPE OF
DEMOLITION BEFORE SUBMITTING ITS BID/PROPOSAL TO PERFORM THE WORK AND SHALL MAKE NO
CLAIMS AND SEEK NO ADDITIONAL COMPENSATION FOR CHANGED CONDITIONS OR UNFORESEEN OR
LATENT SITE CONDITIONS RELATED TO ANY CONDITIONS DISCOVERED DURING EXECUTION OF THE
WORK.

5. UNLESS OTHERWISE SPECIFICALLY PROVIDED ON THE PLANS OR IN THE SPECIFICATIONS, THE ENGINEER
HAS NOT PREPARED DESIGNS FOR AND SHALL HAVE NO RESPONSIBILITY FOR THE PRESENCE,
DISCOVERY, REMOVAL, ABATEMENT OR DISPOSAL OF HAZARDOUS MATERIALS, TOXIC WASTES OR
POLLUTANTS AT THE PROJECT SITE. THE ENGINEER SHALL NOT BE RESPONSIBLE FOR ANY CLAIMS OF
LOSS, DAMAGE, EXPENSE, DELAY, INJURY OR DEATH ARISING FROM THE PRESENCE OF HAZARDOUS
MATERIAL AND CONTRACTOR SHALL INDEMNIFY AND HOLD HARMLESS THE ENGINEER FROM ANY
CLAIMS MADE IN CONNECTION THEREWITH. MOREOVER, THE ENGINEER SHALL HAVE NO
ADMINISTRATIVE OBLIGATIONS OF ANY TYPE WITH REGARD TO ANY CONTRACTOR AMENDMENT
INVOLVING THE ISSUES OF PRESENCE, DISCOVERY, REMOVAL, ABATEMENT OR DISPOSAL OF ASBESTOS
OR OTHER HAZARDOUS MATERIALS.

Erosion Control
1. PRIOR TO STARTING ANY OTHER WORK ON THE SITE, THE CONTRACTOR SHALL NOTIFY APPROPRIATE

AGENCIES AND SHALL INSTALL EROSION CONTROL MEASURES AS SHOWN ON THE PLANS AND AS
IDENTIFIED IN FEDERAL, STATE, AND LOCAL APPROVAL DOCUMENTS PERTAINING TO THIS PROJECT.

2. CONTRACTOR SHALL INSPECT AND MAINTAIN EROSION CONTROL MEASURES ON A WEEKLY BASIS
(MINIMUM) OR AS REQUIRED PER THE STORMWATER POLLUTION PREVENTION PLAN (SWPPP). THE
CONTRACTOR SHALL ADDRESS DEFICIENCIES AND MAINTENANCE ITEMS WITHIN TWENTY-FOUR HOURS
OF INSPECTION. CONTRACTOR SHALL PROPERLY DISPOSE OF SEDIMENT SUCH THAT IT DOES NOT
ENCUMBER OTHER DRAINAGE STRUCTURES AND PROTECTED AREAS.

3. CONTRACTOR SHALL BE FULLY RESPONSIBLE TO CONTROL CONSTRUCTION SUCH THAT
SEDIMENTATION SHALL NOT AFFECT REGULATORY PROTECTED AREAS, WHETHER SUCH
SEDIMENTATION IS CAUSED BY WATER, WIND, OR DIRECT DEPOSIT.

4. CONTRACTOR SHALL PERFORM CONSTRUCTION SEQUENCING SUCH THAT EARTH MATERIALS ARE
EXPOSED  FOR A MINIMUM OF TIME BEFORE THEY ARE COVERED, SEEDED, OR OTHERWISE STABILIZED
TO PREVENT EROSION.

5. UPON COMPLETION OF CONSTRUCTION AND ESTABLISHMENT OF PERMANENT GROUND COVER,
CONTRACTOR SHALL REMOVE AND DISPOSE OF EROSION CONTROL MEASURES AND CLEAN SEDIMENT
AND DEBRIS FROM ENTIRE DRAINAGE AND SEWER SYSTEMS.

Existing Conditions Information
1. BASE PLAN:  THE PROPERTY LINES SHOWN WERE DETERMINED BY AN ACTUAL FIELD SURVEY

CONDUCTED  BY VHB, INC. BETWEEN JANUARY & FEBRUARY 2022 AND FROM DEEDS AND PLANS OF
RECORD. THE TOPOGRAPHY AND PHYSICAL FEATURES ARE  BASED ON AN ACTUAL ON-THE-GROUND
INSTRUMENT SURVEY PERFORMED BY VHB, INC. BETWEEN JANUARY AND MAY 2022.

2. TOPOGRAPHY:  ELEVATIONS ARE BASED ON NAVD OF 1988.

3. GEOTECHNICAL DATA INCLUDING TEST PIT AND BORING LOCATIONS AND ELEVATIONS WERE
OBTAINED FROM GZA.

4. PAVEMENT, BASE, SUBBASE, AND SUBGRADE MATERIAL SAMPLING DATA INCLUDING TEST PIT
LOCATIONS WERE DETERMINED BY VHB, INC.

Document Use
1. THESE PLANS AND CORRESPONDING CADD DOCUMENTS ARE INSTRUMENTS OF PROFESSIONAL

SERVICE, AND SHALL NOT BE USED, IN WHOLE OR IN PART, FOR ANY PURPOSE OTHER THAN FOR
WHICH IT WAS CREATED WITHOUT THE EXPRESSED, WRITTEN CONSENT OF VHB. ANY UNAUTHORIZED
USE, REUSE, MODIFICATION OR ALTERATION, INCLUDING AUTOMATED CONVERSION OF THIS
DOCUMENT SHALL BE AT THE USER'S SOLE RISK WITHOUT LIABILITY OR LEGAL EXPOSURE TO VHB.

2. CONTRACTOR SHALL NOT RELY SOLELY ON ELECTRONIC VERSIONS OF PLANS, SPECIFICATIONS, AND
DATA FILES THAT ARE OBTAINED FROM THE DESIGNERS, BUT SHALL VERIFY LOCATION OF PROJECT
FEATURES IN ACCORDANCE WITH THE PAPER COPIES OF THE PLANS AND SPECIFICATIONS THAT ARE
SUPPLIED AS PART OF THE CONTRACT DOCUMENTS.

3. SYMBOLS AND LEGENDS OF PROJECT FEATURES ARE GRAPHIC REPRESENTATIONS AND ARE NOT
NECESSARILY SCALED TO THEIR ACTUAL DIMENSIONS OR LOCATIONS ON THE DRAWINGS. THE
CONTRACTOR SHALL REFER TO THE DETAIL SHEET DIMENSIONS, MANUFACTURERS' LITERATURE, SHOP
DRAWINGS AND FIELD MEASUREMENTS OF SUPPLIED PRODUCTS FOR LAYOUT OF THE PROJECT
FEATURES.
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Zoning Summary Chart
Zoning District(s): New England Business Center
Overlay District(s): Wireless Communications Facilities Towers
Zoning Regulation Requirements Existing Required* Provided
MINIMUM LOT AREA 23.7 Acres 0.92 Acres 23.7 Acres

FRONTAGE 3,294± Feet 100 Feet 3,294± Feet

FRONT YARD SETBACK (B ST) 43 Feet 15 Feet 43 Feet

FRONT YARD SETBACK (3RD AVE) 116 Feet 15 Feet 192 Feet

FRONT YARD SETBACK (KENDRICK ST) 64 Feet 15 Feet 64 Feet

REAR YARD SETBACK 72 Feet 20 Feet 253 Feet (5)

MINIMUM LOT WIDTH 790 Feet 100 Feet 790 Feet

MAXIMUM BUILDING HEIGHT 33 Feet 72 Feet 33 Feet

MAXIMUM FLOOR AREA RATIO 0.4 1.0 (1) 0.3

MAXIMUM BUILDING COVERAGE 38.6 % 65.0 % 34.3 %

MINIMUM OPEN SPACE (3) 9.5 % 25.0 % 12.7 % (2)

* Zoning regulation requirements as specified in ZONING BY-LAW OF THE TOWN OF NEEDHAM, MASSACHUSETTS, AMENDED JUNE 2020
1. A floor area ratio of up to 1.75 may be allowed by special permit. A floor area ratio of up ot 2.0 may be allowed by special permit if the
Applicant demonstrates that the proposed use will not generate peak hour trips in excess of 0.6 trips per 1,000 square feet of total
development area.
2. The site is existing non-conforming and will be improved in the proposed condition.
3. The open space area shall be landscaped and may not be covered with buildings or structures of any kind, access streets, ways, parking
areas, driveways, aisles, walkways, or other constructed approaches or service areas. Notwithstanding the preceding sentence, open space
shall include pervious surfaces used for ways, access streets, parking areas, driveways, aisles, walkways, or other constructed approaches
or service areas.
4. Maximum uninterrupted facade length shall be 300 feet.
5. Existing building setback to remain.

MATCHLINE SEE SHEET C3.1

MATCHLINE SEE SHEET C3.2

Parking Requirements:

EXISTING

OFFICE 30,000 SF x 1 SPACES / 300 SF = 100 SPACES

WAREHOUSE 373,026 SF x 1 SPACES / 400 SF = 933 SPACES

TOTAL = 1033 SPACES

PROPOSED

OFFICE 20,000 SF x 1 SPACES / 300 SF = 67 SPACES

WAREHOUSE 332,304 SF x 1 SPACES / 400 SF = 831 SPACES

TOTAL = 898 SPACES

Coca-Cola Site
9 B Street
Needham, Massachusetts 02494
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Overall Layout and Materials Plan

C2.0
2
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HEAVY DUTY PAVEMENT
STANDARD DUTY PAVEMENT

Legend

Parking Summary Chart

Description

EXISTING PROPOSED

Required (1) Provided Required (1) Provided

CAR SPACES (INCLUDES ADA SPACES) 1,033 285 898 380

TRUCK SPACES (2) --- 186 --- 206

TOTAL SPACES

STANDARD ACCESSIBLE SPACES 7 15 8 8

VAN ACCESSIBLE SPACES 1 2 1 2

BICYCLE RACKS 52 0 45 0

1. See parking requirements table below.
2. Includes fleet/vendor spaces, loading dock spaces, tractor spaces, and trailer spaces.
3. The site is existing non-conforming and will be improved in the proposed condition.

MILL AND OVERLAY
RECLAIMED PAVEMENT

Bicycle Rack Requirements

EXISTING

1,033 REQUIRED SPACES x 1 BIKE RACK / 20 SPACES = 52 SPACES

PROPOSED

898 REQUIRED SPACES x 1 BIKE RACK / 20 SPACES = 45 SPACES
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I=103.2' 18"RCP  (P137)

R=108.06'
I=101.5' 18"RCP  (P137)
I=101.5' 10"PVC  (P86)
I=101.2' 24"RCP  (P138)

R=107.83'
I=100.6' 24"RCP  (P138)
I=100.6' 24"CPP  (P1)

R=112.33'
I=105.9' 18"RCP  (P146)
I=105.9' 15"RCP  (P147)
I=107.0' 12"RCP  (P148)

R=102.05'
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(FOUND)
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109.0 TC
EX 108.5 BC
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112.5 TC
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EX 111.5
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112.8 TC
EX 112.3 BC

113.0 TC
EX 112.5 BC

112.8 TC
EX 112.3 BC

112.0 TC
EX 111.5 BC

111.8 TC
EX 111.3 BC

T

FFE 111.6'

SILTSACK (TYP)

PROVIDE INLET PROTECTION
FOR PROPOSED EARLY
ACTION UTILITY WORK

PROVIDE INLET PROTECTION
FOR PROPOSED EARLY
ACTION UTILITY WORK

PROVIDE INLET PROTECTION
FOR PROPOSED EARLY
ACTION UTILITY WORK

PROVIDE TEMPORARY
STRAW WATTLE OR
PROPOSED EARLY ACTION
UTILITY WORK

PROVIDE TEMPORARY
STRAW WATTLE OR
PROPOSED EARLY ACTION
UTILITY WORK

110

109
108

10
9
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9
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7

110

111

112
PROTECT AND MAINTAIN EXISTING
STORM DRAINS AND STRUCTURES

CONVERT CB TO DMH

PLUG AND ABANDON
EXISTING STORM DRAIN LIMIT OF PROPOSED EARLY

ACTION PLAN UTILITY WORK BY
OTHERS, SEE CIVIL - EARLY
ACTION PLAN BY DESIGN
GROUP, ISSUED JUNE 24, 2022

LIMIT OF PROPOSED EARLY
ACTION PLAN UTILITY WORK BY
OTHERS, SEE CIVIL - EARLY
ACTION PLAN BY DESIGN
GROUP, ISSUED JUNE 24, 2022

FLUSH CURB

PROTECT AND MAINTAIN
EXISTING CATCH BASIN
AND STORM DRAINS

PROTECT AND MAINTAIN
EXISTING CATCH BASIN
AND STORM DRAIN

FLUSH
CURB

MAINTAIN EXISTING GRADES
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112.97'
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111.44'

ONE STORY
CONCRETE & BRICK BUILDING

B STREET
(PUBLIC - 56.00' WIDE)
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AREA = 1,031,085 SQ. FT.
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28.0' RIGHT OF WAY TAKING
BOOK 3253, PAGE 320
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BOOK 3239, PAGE 542
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AVE

SPUR TRACK EASEMENT
BOOK 3261, PAGE 519
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R=107.36'
I=105.4' 6"PVC  (P24)
I=104.6' 8"RCP  (P25)

R=105.86'
I=103.7' 15"PVC  (P20)
I=102.9' 15"CIP  (P21)
=102.8' 15"RCP  (P78)

R=104.61'
I=102.0' 12"RCP  (P23) R=103.53'

I=100.5' 8"VC  (P26)
I=99.3' 8"VC  (P27)
SILT=97.3'

R=103.66'
I=98.3' 8"VC  (P27)

I=100.5' 18"RCP  (P22)
I=101.6' 12"RCP  (P23)
I=98.4' 21"RCP  (P30)

SILT=97.2'

R=104.16'
I=98.4' 12"PVC  (P34)
I=98.4' 12"RCP  (P35)

R=107.57'
I=101.5' 12"PVC  (P33)
I=99.8' 12"PVC  (P34)

R=107.19'
I=103.5' 12"PVC  (P32)
I=103.3' 12"PVC  (P33)

R=107.37'
I=104.1' 10"PIPE  (P31)
I=104.0' 12"PVC  (P32)

R=109.91'
I=108.2' 6"PVC  (P36)
I=106.5' 12"RCP  (P37)

R=110.07'
I=104.1' 12"RCP (P37)
I=103.1' PIPE (P38)
I=103.6' 12"RCP (P39)
I=103.1' 21"RCP (P40)

R=109.43'
I=102.4' 21"RCP (P40)
I=103.0' 24"CPP (P44)
I=102.4' 21"RCP (P45)

R=102.83'
I=100.2' 8"VC  (P28)
I=98.8' 12"RCP  (P29)
SILT=97.3'

R=102.96'
I=98.4' 12"RCP  (P29)
I=96.6' 21"RCP  (P30)
I=98.2' 12"RCP  (P35)
I=96.6' 30"RCP  (P63)
I=96.5' 36"RCP  (P64)

SILT=96.0'

R=105.16'
I=97.8' 24"RCP  (P61)
I=98.8' 12"RCP  (P62)
I=96.6' 30"RCP  (P63)

R=104.73'
I=99.0' 24"RCP  (P59)
I=99.2' 12"RCP  (P60)
I=99.0' 24"RCP  (P61)

R=104.82'
I=99.3' 12"RCP  (P60)

R=105.87'
I=99.9' 24"RCP  (P58)
I=99.0' 24"RCP  (P59)

R=106.99'
I=101.3' 15"CPP  (P56)
I=101.2' 15"CPP  (P57)

R=106.64'
I=99.9' 24"RCP  (P55)
I=100.4' 15"CPP  (P57)
I=99.9' 24"RCP  (P58)

R=107.35'
I=101.6' 15"RCP  (P52)
I=101.8' 12"RCP  (P54)
I=101.6' 24"RCP  (P55)

R=107.42'
I=104.6' 6"VC  (P53)
I=103.6' 12"RCP  (P54)
SUMP=101.6'

R=108.42'
I=101.4' 12"RCP  (P51)
I=101.4' 21"RCP  (P45)
I=101.4' 15"RCP  (P52)

R=111.03'
I=107.5' 12"CPP  (P65)
I=107.5' 12"CPP  (P66)

R=110.45'
I=105.2' 12"CPP  (P66)
I=105.4' 8"PVC  (P67)
I=106.6' 6"PVC  (P68)
I=105.2' 12"CPP  (P69)

R=112.30'
I=109.0' 8"VC  (P71)
I=109.3' 8"VC  (P72)

I=109.2' 12"RCP  (P73)

R=111.35'
I=109.0' 8"PVC  (P70)

R=111.22'
I=109.4' 8"PVC  (P74)

R=111.87'
I=108.7' 8"PVC  (P70)
I=107.5' 12"RCP  (P73)
I=109.1' 8"PVC  (P74)
I=107.2' 15"RCP  (P75)

R=112.28'
NO PIPES VISIBLE
FULL OF WATER

R=107.23'
I=104.8' 6"PVC  (P76)

R=107.11'
I=105.2' 4"PIPE  (P81)
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I=107.3' 12"RCP  (P89)
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EXISTING STORM DRAINS
AND STRUCTURES (TYP)

PROTECT AND MAINTAIN
EXISTING STORM DRAINS
AND STRUCTURES (TYP)

PROTECT AND MAINTAIN
EXISTING STORM DRAINS
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TO BE REMOVED

EXISTING CATCH BASINS
TO BE REMOVED

MAINTAIN EXISTING
GRADES IN MILL
AND OVERLAY AREA

4,800 SF
BIORETENTION

BASIN

GRADE DOWN TO
TRENCH DRAIN

LIMIT OF PROPOSED
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UTILITY WORK BY
OTHERS, SEE CIVIL -
EARLY ACTION PLAN
BY DESIGN GROUP,
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Vertical Granite Curb (VGC)
N.T.S. Source: VHB LD_402

3/20

6"
(MIN.)

6"
(MIN.)

6"
(MIN.)

6"
18

"

COMPACTED
SUBGRADE

COMPACTED
GRAVEL BASE

6"
(T

YP
.)

TREATMENT VARIES

VERTICAL GRANITE CURB

4000 PSI CEMENT
CONCRETE IF LOCATED
IN LANDSCAPED AREA

SLOPE VARIES SAWCUT 12" (MIN.) FROM
FACE OF CURB IF SET IN
EXISTING PAVEMENT

4000 PSI CEMENT
CONCRETE

TACK COAT

BIT. CONCRETE PAVEMENT
TOP COURSE (11

2" MIN.)

Precast Concrete Curb (PCC)
N.T.S. Source: VHB LD_404

3/20

SLOPE VARIES

6"
(MIN.)

6"
(MIN.)

6"
(MIN.)

6"
18

"

6"
(T

YP
.)

4000 PSI CEMENT CONCRETE

TACK COAT

STEEL REINFORCED PRECAST
CONCRETE CURB

TREATMENT VARIES

SAWCUT 12" (MIN.) FROM FACE OF
CURB IF SET IN EXISTING PAVEMENT

5
8" (MAX.) CHAMFER

BIT. CONCRETE PAVEMENT
TOP COURSE (11

2" MIN.)

4000 PSI CEMENT
CONCRETE IF LOCATED
IN LANDSCAPED AREA

COMPACTED SUBGRADE

COMPACTED GRAVEL
(11

2" MAX. STONE SIZE)

11
16" BY 21

2" DOWEL SOCKETS
SHALL BE FURNISHED AT ENDS
OF ALL CURB SECTIONS TO
RECEIVE 12" DIA. DOWEL

Bituminous Concrete Pavement Sections
N.T.S. Source: VHB LD_430

11/19

NOTES

PAVEMENT SECTIONS ARE SUBJECT TO CHANGE AND WILL BE BASED ON THE
RESULTS OF FURTHER GEOTECHNICAL INVESTIGATIONS.

12
" C

O
M

PA
CT

ED
GR

AV
EL

1 12" SUPERPAVE INTERMEDIATE COURSE - 19.0MM
1 12" SUPERPAVE SURFACE COURSE - 12.5MM

12
" C

O
M

PA
CT

ED
GR

AV
EL

COMPACTED SUBGRADE

COMPACTED SUBGRADE

STANDARD DUTY FLEXIBLE PAVEMENT

HEAVY DUTY FLEXIBLE PAVEMENT

2 12" SUPERPAVE INTERMEDIATE COURSE - 19.0MM
1 12" SUPERPAVE SURFACE COURSE - 12.5MM

Accessible Parking Space
N.T.S. Source: VHB LD_552A

12/19

NOTES

1. ALL DIMENSIONS TO CENTER OF 4" PAVEMENT STRIPING.

2. ALL SLOPES THROUGHOUT THE ACCESSIBLE PARKING AND AISLE
AREAS SHALL NOT EXCEED 1.5%.

45°

5'(MIN.)
8'(MIN.)

(11' FOR VAN)

SEE DETAIL

ACCESSIBLE PARKING

SE
E 

PL
AN

S

4'

4'

BLUE SKID-
RESISTANT
PAINT

3" WIDTH
(PAINTED WHITE)

4" WIDTH
(PAINTED BLUE)

ACCESS AISLE

4" BLUE LINES
24" ON CENTER

4" WIDTH
(PAINTED BLUE)

DETAIL

Sign Post - Type 'A'
N.T.S. Source: VHB LD_701

3/19

24
" 16" OR 12" DIA.

CONCRETE SUPPORT

LANDSCAPED AREA

2 12" DIA. STEEL POST
(PAINT COLOR SELECTED
BY ARCHITECT)

TYPICAL SIGN

CAP STEEL PIPE POST

7'
 (S

EE
 N

O
TE

 1
)

SE
E 

N
O

TE
 2

1. THIS DIMENSION SHALL BE A MINIMUM OF 5' FOR
ACCESSIBLE SIGNAGE.

2. THIS DIMENSION SHALL BE A MAXIMUM OF 8' FOR
ACCESSIBLE SIGNAGE

Loading Dock Pad / Compactor Pad
N.T.S. Source: VHB LD_711

1/20

NOTES

1. SIZE OF PAD TO BE AS INDICATED ON PLANS.

2. CONSTRUCTION JOINTS SHALL BE SPACED NO MORE THAN 30 FEET ON
CENTER AND SHALL BE EQUALLY SPACED OVER THE LENGTH AND
WIDTH OF THE PAD.

COMPACTED
SUBGRADE

COMPACTED
GRAVEL

12
"

8"

5000 PSI CEMENT
CONCRETE (TYPE II)
6%(1%±) AIR ENTRAINED

#4 @ 16" BOTH WAYS

BITUMINOUS
CONCRETE
PAVEMENT

12"

12
"5"

Concrete Sidewalk
N.T.S. Source: VHB LD_420

3/20

1.0% (MIN.)
1.5% (MAX.)

CONCRETE
SIDEWALK
1
2" PREFORMED

EXPANSION JOINT

BLDG. FACE,
FIXED OBJECT,
OR CONC. SIDEWALK SECTION

EXPANSION
JOINT
SEALANT

1 2"
8" COMPACTED GRAVEL
(11

2" MAX STONE SIZE)

COMPACTED
SUBGRADE

VARIES

6" REVEAL

CURB

FINISH
PAVEMENT

FINISH
GRADE

SECTION

EXPANSION JOINT DETAIL

W.W. MESH
(6X6W1.4XW1.4)
FLAT SHEETS,
CENTER DEPTH

NOTES

1. CONCRETE FOR SIDEWALKS TO BE 4000 PSI
AND FOR DRIVEWAYS 5000 PSI. BOTH MIXES
TO BE TYPE II, 6% (1.5±) AIR ENTRAINED.

2. PROVIDE EXPANSION JOINTS AT MIN. 30 FT.
O.C. WITH PRE- FORMED EXPANSION JOINT
FILLER & SEALER.

3. PROVIDE SAWCUT CONTROL JOINTS AT 6'
O.C. OR AS NOTED ON PLANS.

4. PROVIDE MEDIUM BROOM FINISH IN
DIRECTION PERPENDICULAR TO CURB.

5. ALL EXPOSED CONCRETE SURFACES SHALL
BE SEALED WITH A SILANE-SILOXANE
PRODUCT.

6"

Bollard 
N.T.S. Source: VHB LD_700

12/19

COMPACTED SUBGRADE

COMPACTED GRAVEL

24" DIA. CONCRETE ENCASEMENT

FINISHED GRADE
SURFACE TREATMENT VARIES

6" DIA. SCHEDULE 40 STEEL PIPE
FILLED WITH CONCRETE. COLOR
SELECTED BY OWNER/ARCHITECT
PAINT PRIME AND FINISH COATS
TO BE COMPATIBLE WITH
EXTERIOR METAL SURFACES.

CONCRETE FILL

ROUNDED CONCRETE CAP

6"
3'

-6
" M

IN
3'

-6
"

Vertical Granite Curb (VGC) Transition
N.T.S. Source: VHB LD_415

1/16

18
" ±

4'4"

4"

6"

6'

PAVEMENT
SURFACE

SLOPED
GRANITE CURB
(4" REVEAL)

FLUSH JOINT

QUARRY CUT
TRANSITION

VERTICAL GRANITE CURB
TRANSITION PIECE

VERTICAL CURB
(6" REVEAL)

SCHEMATIC

PLAN

ELEVATION

FLUSH JOINT

Bollard Mounted Sign
N.T.S. Source: VHB LD_703

2/20

SE
E 

N
O

TE
 2

7'
 (S

EE
 N

O
TE

 1
)

1'
-9

"

3'
-6

"

CAP STEEL PIPE POST

TYPICAL SIGN

2 12" DIA. STEEL POST
(PAINT COLOR SELECTED
BY ARCHITECT)

BOLLARD
(SEE DETAIL)

FINISH GRADE
SURFACE TREATMENT VARIES

1. THIS DIMENSION SHALL BE A MINIMUM OF 5' FOR
ACCESSIBLE SIGNAGE.

2. THIS DIMENSION SHALL BE A MAXIMUM OF 8' FOR
ACCESSIBLE SIGNAGE

Painted Pavement Markings - On Site
N.T.S. Source: VHB LD_554

1/16

LANE

NOTES

1. PAVEMENT MARKINGS TO BE INSTALLED FOR ON
SITE WORK IN LOCATIONS SHOWN.

4'
2'

4'

1'
(TYP.)

2'
(TYP.)

4" WHITE PAINT (TYP.)

17"10"17"

3'-8"

WHITE PAINT

3'
-0

"
3'

-0
"

6'
-0

"

4"

5'
-0

"

2'
-2

"
2'

-1
0"

2'-0" 3'-0"

4"

WHITE PAINT

8'
-0

"

7'-9"

16
"

4"

4" WHITE PAINT

16
"

(T
YP

.)

2'
-0

"
12

"

LENGTH AS REQUIRED
(SEE STRIPING PLAN)

WHITE PAINTED
STOP LINE

6' to 12' Chain Link Fence
N.T.S. Source: VHB LD_480

10/20

CENTER RAIL

TOP RAIL

NOTES

1. MATERIALS TO BE SUPPLIED AND
INSTALLED IN CONFORMANCE WITH
"CHAIN LINK MANUFACTURER'S
INSTITUTE" PRODUCT MANUAL.

10" DIA. @ LINE POSTS
OR 1'-4" @ CORNER,
PULL OR END POSTS

CONCRETE FOOTING
(3000 PSI-TYPE I)

FINISH GRADE

1" BEVEL

CORNER, END OR
LINE POSTS

FENCE FABRIC

TOP RAIL

CENTER
RAIL

TENSION
WIRE

3'
-6

"

3'
-0

"

6'
-0

" T
H

RU
 1

2'
-0

"
SE

E 
PL

AN
S

FO
R 

LO
CA

TI
O

N
(S

)
AN

D
 H

EI
GH

T(
S)

TENSION WIRE

2" DIAMOND MESH
CHAIN LINK FABRIC

TRUSS ROD

TIE WIRES

SELVAGE OF FABRIC
KNUCKLED TOP & BOTTOM

SECTION

ELEVATION

3"

2" MAX.

Notes:

6"-3/4" CRUSHED STONE

6"
(TYP.)

CARD READER PEDESTAL - FINISH BY ARCHITECT

CARD READER

1" SCHEDULE 80 PVC CONDUIT

PROPOSED
GRADE

6"
12

"

3,500 PSI CONCRETE

ANCHOR PEDESTAL TO PAD

3/4" CHAMFER (TYP.)

42
"

16' Motorized Slide Gate with Card Reader
N.T.S. Source: Master Haldo Inc.

COMPACTED SUBGRADE

RECLAIMED FLEXIBLE PAVEMENT

2" SUPERPAVE INTERMEDIATE COURSE - 12.5MM
2" SUPERPAVE SURFACE COURSE - 12.5MM

4" SUPERPAVE INTERMEDIATE COURSE - 19.0 MM

10" RECLAIMED PAVEMENT FROM EXISTING
ASPHALT/AGGREGATE
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Drain Manhole (DMH)
N.T.S. Source: VHB LD_115

11/19

NOTES

1. ALL SECTIONS SHALL BE DESIGNED FOR
HS-20 LOADING. DIAMETER OF STRUCTURES
SHALL BE COORDINATED WITH PIPE
CONFIGURATIONS.

2. COPOLYMER MANHOLE STEPS SHALL BE
INSTALLED AT 12" O.C. FOR THE FULL DEPTH
OF THE STRUCTURE.

3. FOR HDPE, PVC, AND DI PIPE, PROVIDE
FLEXIBLE BOOT CONNECTION INSTALLED PER
MANUFACTURER'S RECOMMENDATIONS.
FOR RCP, PROVIDE OPENINGS FOR PIPES
WITH 2" MAX. CLEARANCE TO OUTSIDE OF
PIPE AND MORTAR CONNECTIONS.

4. JOINT SEALANT BETWEEN PRECAST SECTIONS
SHALL BE PREFORMED BUTYL RUBBER.

5. DRAIN MANHOLE FRAME AND COVER  SHALL
BE SET IN FULL MORTAR BED.  ADJUST TO
GRADE WITH CLAY BRICK AND  MORTAR (2
BRICK COURSES TYPICALLY,  5 BRICK
COURSES MAXIMUM)

DIA.

VARIES

COMPACTED SUBGRADE

COMPACTED GRAVEL

CEMENT CONCRETE INVERT

SEE NOTE 3.

OUTLET

SHELF TO BE CONCRETE FORMED
AT SLOPE OF 1" PER FOOT.

SEE NOTE 4.

SEE NOTE 5.

FINISH
GRADE

STEPS, SEE
NOTE 2.

12
"

(T
YP

.)

M
O

N
O

LI
TH

IC
BA

SE
 S

EC
TI

O
N

RI
SE

R
SE

CT
IO

N
(S

)
AS

 R
EQ

'D
.

EC
CE

N
TR

IC
CO

N
E 

SE
CT

IO
N

SE
E 

AL
TE

RN
AT

E
TO

P 
SL

AB

12"
(TYP.)

8"
24" DIA.
ACCESS 8"

ALTERNATE TOP SLAB

24" DIA.
ACCESS

12
" 8"

(M
IN

.)

48" DIA. (MIN.)

D
IA

.
VA

RI
ES

48" DIA. (MIN.)

Bioretention Basin
N.T.S. Source: VHB LD_199

3/20

NOTES

1. INSTALL UNDERDRAINS AT 10 FEET ON CENTER.
CONNECT TO DRAINS PER PLAN.

2. SIDE SLOPES SHALL BE 3:1 MAX. 2% MIN.

1% SURFACE
SLOPE TYP.

1% SURFACE
SLOPE TYP.

SIDE SLOPE
SIDE SLOPE

UNCOMPACTED SUBGRADE

PVC PERFORATED
UNDERDRAIN, 10' O.C.

FILTER FABRIC MIRAFI 140N

11
2" DOUBLE WASHED

CRUSHED STONE LAYER

OUTLET PIPE TO SITE
DRAINAGE SYSTEM

BIORETENTION
SOIL MIXTURE

12
"

24
"

(M
IN

.)

MINIMUM 3' WIDE SOD BORDER
PER LANDSCAPE PLAN

OVERFLOW OUTLET
STRUCTURE
(SEE DRAINAGE PLAN)
LOAM & SEED

PLANTS AND SEED MIX
PER LANDSCAPE PLAN

18" MAX.

CRUSHED STONE

9" TYP.

Utility Trench
N.T.S. Source: VHB LD_300

11/19

1
1

NOTES

1. WHERE UTILITY TRENCHES ARE CONSTRUCTED THROUGH
DETENTION BASIN BERMS OR OTHER SUCH SPECIAL SECTIONS,
PLACE TRENCH BACKFILL WITH MATERIALS SIMILAR TO THE
SPECIAL SECTION REQUIREMENTS.

2. USE METALLIC TRACING/WARNING TAPE OVER ALL PIPES.

3. COMPACTED GRANULAR FILL MAY CONSIST OF GRAVEL,
CRUSHED STONE, SAND, OR OTHER MATERIAL AS APPROVED BY
ENGINEER.

D
EP

TH
 V

AR
IE

S

COMPACTED BEDDING
HAND TAMPED HAUNCHING

WARNING TAPE

DEPTH AND SURFACE
TREATMENT VARIES

COMPACTED
SUBGRADE

12"
(MIN.)

6"
(M

IN
.)

PI
PE

D
IA

.
12

"

CO
M

PA
CT

ED
BE

D
D

IN
G

5'
-0

" M
AX

IM
UM

VA
RI

ES

SAWCUT
COMPACTED GRANULAR FILL

COMMON FILL/
ORDINARY BORROW

PAVED AREA
SEE APPLICABLE

PAVEMENT SECTION LANDSCAPED AREA

Cleanout (CO)
N.T.S. Source: VHB LD_303

12/19

FLOW

SEE PLANS FOR INVERT AND PIPE SIZE

45°PVC BEND AT END OF LINE
WYE CONNECTION FOR IN-LINE

12"

6"

PVC

6"

THREADED PLUG
RING & COVER

FINISH GRADE
AT PAVEMENT

CONCRETE COLLAR

FINISH GRADE AT
LANDSCAPE AREA

Siltsock - Erosion Control Barrier
N.T.S. Source: VHB LD_658

10/20

WORK
AREA

FLOW

NOTES

1. SILTSOCK SHALL BE FILTREXX SILTSOXX, OR APPROVED EQUAL.

2. SILTSOCKS SHALL OVERLAP A MINIMUM OF 12 INCHES.

3. SILTSOCK SHALL BE INSPECTED PERIODICALLY AND AFTER ALL STORM
EVENTS, AND REPAIR OR REPLACEMENT SHALL BE PERFORMED PROMPTLY
AS NEEDED.

4. UPON SITE STABILIZATION, COMPOST MATERIAL SHALL BE DISPERSED ON
SITE, AS DETERMINED BY THE ENGINEER.

5. IF NON BIODEGRADABLE NETTING IS USED THE NETTING SHALL BE
COLLECTED AND DISPOSED OF OFFSITE.

INSTALL SUPPLEMENTAL
COMPOST MATERIAL

TOP OF
GROUND

BIODEGRADABLE
MESH NETTING

COMPOST FILLED
SILTSOCK (12" TYP.)

1" X1" WOOD STAKE,
PLACED 10' O.C. ON DOWNHILL
SIDE OF SILTSOCK (ALTERNATE
SIDES ON LEVEL GROUND)

3"
-4

"

PROTECTED AREA

12
" (

M
IN

.)

Siltsack Sediment Trap
N.T.S. Source: VHB LD_674

1/20

FLOW FLOW

NOTES

1. INSTALL SILTSACK IN ALL CATCH BASINS WHERE INDICATED ON  THE PLAN
BEFORE COMMENCING WORK OR IN PAVED AREAS  AFTER BINDER COURSE IS
PLACED AND HAY BALES HAVE BEEN  REMOVED.

2. GRATE TO BE PLACED OVER SILTSACK.

3. SILTSACK SHALL BE INSPECTED PERIODICALLY AND AFTER ALL  STORM
EVENTS AND CLEANING OR REPLACEMENT SHALL BE  PERFORMED
PROMPTLY AS NEEDED.  MAINTAIN UNTIL UPSTREAM  AREAS HAVE BEEN
PERMANENTLY STABILIZED

SECTION VIEW

PLAN VIEW

EXPANSION RESTRAINT

SILTSACK

CATCH BASIN GRATE

1" REBAR FOR
BAG REMOVAL

CATCH BASIN GRATE

SILTSACK

OVERFLOW PORT

Stabilized Construction Exit
N.T.S. Source: VHB LD_682

1/16

3' 5:1

NOTES

1. EXIT WIDTH SHALL BE A TWENTY-FIVE (25) FOOT MINIMUM,  BUT NOT
LESS THAN THE FULL WIDTH AT POINTS WHERE  INGRESS OR EGRESS
OCCURS.

2. THE EXIT SHALL BE MAINTAINED IN A CONDITION WHICH SHALL
PREVENT TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC
RIGHTS-OF-WAY. THIS MAY REQUIRE PERIODIC TOP DRESSING WITH
ADDITIONAL STONE AS CONDITIONS DEMAND AND REPAIR OR
CLEANOUT OF ANY MEASURES USED TO TRAP SEDIMENT.  ALL
SEDIMENT SPILLED, DROPPED, WASHED OR TRACKED ONTO PUBLIC
RIGHTS-OF-WAY MUST BE REMOVED  IMMEDIATELY.  BERM SHALL BE
PERMITTED.  PERIODIC INSPECTION  AND MAINTENANCE SHALL BE
PROVIDED AS NEEDED.

3. STABILIZED CONSTRUCTION EXIT SHALL BE REMOVED PRIOR TO FINAL
FINISH MATERIALS BEING INSTALLED.

PLAN VIEW

CROSS-SECTION

1 12" CRUSHED STONE

FILTER
FABRIC

MOUNTABLE BERM

EXISTING
PAVEMENT

50' (MIN.)SITE

4" (MIN.)

25
'

(M
IN

.)

10
'

10
'

EXISTING
PAVEMENT

10' (MIN.)

50' (MIN.)SITE

Hydrant Construction
N.T.S. Source: VHB LD_250

12/19

2:1

NOTES

1. CONCRETE THRUST BLOCKS TO BE USED ONLY WHERE THEY CAN BEAR ON UNDISTURBED EARTH
AS SHOWN. USE CLAMPS AND TIE RODS OR OTHER ACCEPTABLE METHOD OF JOINT RESTRAINT
WHERE SOIL CONDITIONS PROHIBIT THE USE OF THRUST BLOCKS.

2. HYDRANT IN SIDEWALK AREAS TO BE LOCATED TO PROVIDE MINIMUM CLEAR SIDEWALK
PASSAGE WIDTH OF 3 FEET AT HYDRANT.

3. A 36-INCH CLEAR SPACE SHALL BE MAINTAINED AROUND THE CIRCUMFERENCE OF THE
HYDRANT UNLESS OTHERWISE APPROVED BY AUTHORITY HAVING JURISDICTION.

COMPACTED
SUBGRADE

CONCRETE
THRUST BLOCK

CRUSHED STONE
(MIN. 12 C.Y.)

18"X18"X6"
CONCRETE BASE

20" (MIN.)
UNDISTURBED

EARTH OR
COMPACTED

EMBANKMENT

MECHANICAL
JOINT (TYP.)

6"

THRUST BLOCK - MIN.
BEARING 9 S.F.,
DO NOT BLOCK DRAIN.

COMPACTED
BACKFILL

5'
 (M

IN
.)

6" DIA. PIPE
TEE

3' TYPICAL (SEE NOTE 2.)
(OR TO MUNICIPAL STANDARD)

FINISH
GRADE

PUMPER CONNECTION
TO FACE ROAD.

MUNICIPAL STANDARD HYDRANT

FACE OF CURBING

GATE VALVE WITH
ADJUSTABLE RISER,
BOX AND COVER

PAVEMENT
SURFACE

1"
 C

LE
AR

 (M
IN

.)

18
"M

IN

NOTES:

1. AREA DRAINS SHALL BE NYLOPLAST 12" DIAMETER DRAIN BASIN, OR APPROVED EQUAL.

2. GRATES SHALL BE NYLOPLAST 12" PEDESTRIAN MODEL 1299CGP OR 12" DOME GRATE MODEL 1299CGD
(OR APPROVED EQUAL).

FLOW

24
" S

UM
P

(M
IN

)
4"

(M
IN

)

4"4"

Area Drain (AD) Type 1
N.T.S. Source: VHB LD_193

12/19

DOME GRATE

CONCRETE COLLAR

COMPACTED GRAVEL

COMPACTED
SUBGRADE

PIPE PER PLANS
(REFER TO UTILITY
TRENCH DETAIL)

MULCH
8" 8"

8"
12

" M
IN

12" MIN

ADA-COMPLIANT FLUSH GRATELAWN 12"

HARDSCAPE

12"

Steel Beam Guardrail with Wood Post
N.T.S. Source: VHB LD_455

10/20

2% SLOPE

ROADWAY GRADE

6" X 8"
WOOD POST

2'
-7

"

29
32X1 18"SLOTTED HOLES

USE SPLICE BOLTS

1'
-4

"

WOOD POST

WASHER & NUT

5
8" GALVANIZED BOLTS

CURB

FINISHED
SURFACE

2'
-7

" BACKUP
PLATE
OFFSET
BLOCK

0'-6" 4'-3"

6'-3" O.C.

6"X8" POST

6"X8" WOOD
OFFSET BLOCK

STEEL BEAM
BACKUP PLATE

2'-0"

8 12"

OFFSET
BLOCK

POST

WASHER

3" MIN.

PLAN VIEW

SECTION VIEW

PLAN VIEW

ELEVATION VIEW

2"

6" R

3'
-4

" M
IN

Trench Drain (Heavy Duty)
N.T.S. Source: VHB LD_190-B

12/19

CB

NOTES

1. TRENCH DRAIN SHALL BE HEAVY DUTY
TYPE DESIGNED FOR HS-20 LOADING.

2. CONCRETE SHALL BE 4000 PSI CEMENT
CONCRETE (TYPE ||) 6% (1.5%±) AIR
ENTRAINED.

DIA.
VARIES

DISTANCE VARIES
SEE DRAINAGE PLANS

TRENCH DRAIN CATCHBASIN

COMPACTED
SUBGRADE

COMPACTED
GRAVEL

CAST-IN-PLACE
CONCRETE

SURFACE TREATMENT
VARIES

ACO POWERDRAIN S300K
(OR APPROVED EQUAL)

SEE DRAINAGE PLANS
FOR OUTLET PIPE SIZE,
LOCATION, AND INVERT ELEV.

VA
RI

ES

24
" (

M
IN

.)
SU

M
P

8"

8"

8"

12"

12
"

12"

STANDARD CATCH BASIN
CAST IRON GRATE

SEE DRAINAGE PLANS
FOR RIM ELEV.

END
CAP

PRECAST CONCRETE BASIN

HEAVY DUTY GRATE

PROFILE

SECTION A-A

PLAN

A

A

S=0.5% (TYP.)

Catch Basin (CB) With Oil/Debris Trap
N.T.S. Source: VHB LD_101

3/21

INVERT

NOTES
1. ALL SECTIONS SHALL BE DESIGNED FOR

HS-20 LOADING.

2. FOR HDPE, PVC, AND DI PIPE, PROVIDE
FLEXIBLE BOOT CONNECTION INSTALLED
PER MANUFACTURER'S
RECOMMENDATIONS. FOR RCP, PROVIDE
OPENINGS FOR PIPES WITH 2" MAX.
CLEARANCE TO OUTSIDE OF PIPE AND
MORTAR CONNECTIONS.

3. JOINT SEALANT BETWEEN PRECAST
SECTIONS SHALL BE PREFORMED BUTYL
RUBBER.

4. CATCH BASIN FRAME AND GRATE SHALL BE
SET IN FULL MORTAR BED. ADJUST TO
GRADE WITH CLAY BRICK AND MORTAR (2
BRICK COURSES TYPICALLY, 5 BRICK
COURSES MAXIMUM).

D
IA

.
VA

RI
ES

12"
(TYP.)

M
O

N
O

LI
TH

IC
BA

SE
 S

EC
TI

O
N

RI
SE

R
SE

CT
IO

N
(S

)
AS

 R
EQ

D
.

CO
N

CE
N

TR
IC

CO
N

E 
SE

CT
IO

N
SE

E 
AL

TE
RN

AT
E

TO
P 

SL
AB

4'
 (M

IN
.)

48" DIA. (MIN.)

ALTERNATE ECCENTRIC CONE SECTION

ALTERNATE TOP SLAB

SEE NOTE 2

OUTLET

SEE NOTE 3

OIL/DEBRIS
TRAP

SEE NOTE 4.

FINISH GRADE

48" DIA. (MIN.)

24" SQUARE
OPENING (TYP.)

8" M
IN

.

12
"

12
"

8" 24" 8"

COMPACTED
GRAVEL

COMPACTED
SUBGRADE

Accessible Curb Ramp (ACR) Type 'A-D'
N.T.S. Source: VHB LD_500

12/20

NOTES

1. THE MAXIMUM ALLOWABLE SIDEWALK AND CURB RAMP CROSS SLOPES SHALL BE 1.5 (1% MIN.).

2. THE MAXIMUM ALLOWABLE SLOPE OF ACCESSIBLE ROUTE EXCLUDING CURB RAMPS SHALL BE 5%.

3. THE MAXIMUM ALLOWABLE SLOPE OF ACCESSIBLE ROUTE AT CURB RAMPS SHALL BE 7.5%.

4. A MINIMUM OF 3 FEET CLEAR SHALL BE MAINTAINED AT ANY PERMANENT OBSTACLE IN  ACCESSIBLE ROUTE
(I.E., HYDRANTS, UTILITY POLES, TREE WELLS, SIGNS, ETC.).

5. CURB TREATMENT VARIES, SEE PLANS FOR CURB TYPE.

6. RAMP, CURB, AND ADJACENT PAVEMENTS SHALL BE GRADED TO PREVENT PONDING.

7. SEE TYPICAL SIDEWALK SECTION FOR RAMP CONSTRUCTION.

8. WHERE ACCESSIBLE ROUTES ARE LESS THAN 5' IN WIDTH (EXCLUDING CURBING) A 5' x 5'  PASSING AREA
SHALL BE PROVIDED AT INTERVALS NOT TO EXCEED 200 FEET.

9. ELIMINATE CURBING AT RAMP (OTHER THAN VERTICAL CURBING, WHICH SHALL BE SET  FLUSH) WHERE IT
ABUTS ROADWAY.

10. DETECTABLE WARNINGS SHALL CONTRAST VISUALLY WITH ADJOINING SURFACES.

11. DETECTABLE WARNINGS SHALL BE INSTALLED PERPENDICULAR TO ACCESSIBLE ROUTE.

2.35" TYP.

*2
.3

5"
TY

P.

0.9"

0.
2"

TRUNCATED DOMES

AREA OF COLORED SURFACE

BOTTOM OF RAMP TO BE LEVEL
WITH ADJACENT SURFACE.
SEE NOTE 9.RAMP

7.5% (MAX.)

RAMP

7.5% (M
AX.)

4' (M
IN.)

SLOPE

1.5%(MAX.)

1.0% (MIN.)

4' (MIN.)

SIDEWALK

SIDEWALK

EDGE OF

ACCESSIBLE ROUTE

2'-0"

CURB TRANSITION

CURB

CURB TRANSITIONCURB

(PROFILE)
 TRUNCATED DOMES 

(PLAN VIEW)

*DIMENSIONS ARE CENTER TO CENTER

Accessible Curb Ramp (ACR) Type 'G-D'
N.T.S. Source: VHB LD_506

12/20

NOTES

1. THE MAXIMUM ALLOWABLE SIDEWALK AND CURB RAMP CROSS SLOPES SHALL BE 1.5 (1%
MIN.).

2. THE MAXIMUM ALLOWABLE SLOPE OF ACCESSIBLE ROUTE EXCLUDING CURB RAMPS SHALL
BE 5%.

3. THE MAXIMUM ALLOWABLE SLOPE OF ACCESSIBLE ROUTE AT CURB RAMPS SHALL BE 7.5%.

4. A MINIMUM OF 3 FEET CLEAR SHALL BE MAINTAINED AT ANY PERMANENT OBSTACLE IN
ACCESSIBLE ROUTE (I.E., HYDRANTS, UTILITY POLES, TREE WELLS, SIGNS, ETC.).

5. CURB TREATMENT VARIES, SEE PLANS FOR CURB TYPE.

6. RAMP, CURB AND ADJACENT PAVEMENTS SHALL BE GRADED TO PREVENT PONDING.

7. SEE TYPICAL SIDEWALK SECTION FOR RAMP CONSTRUCTION.

8. WHERE ACCESSIBLE ROUTES ARE LESS THAN 5' IN WIDTH (EXCLUDING CURBING) A 5' x 5'
PASSING AREA SHALL BE PROVIDED AT INTERVALS NOT TO EXCEED 200 FEET.

9. ELIMINATE CURBING AT RAMP WHERE IT ABUTS ROADWAY, EXCEPT WHERE VERTICAL
CURBING IS  INDICATED ON THE DRAWINGS TO BE INSTALLED AND SET FLUSH.

10. DETECTABLE WARNINGS SHALL CONTRAST VISUALLY WITH ADJOINING SURFACES.

11. DETECTABLE WARNINGS SHALL BE INSTALLED PERPENDICULAR TO THE ACCESSIBLE ROUTE.

12. CONTRACTOR TO SUBMIT R.F.I. FOR THIS TYPE OF ACCESSIBLE CURB RAMP FOR APEX
ROADWAY CROSSINGS.

AREA OF COLORED SURFACE

TRUNCATED DOMES

BOTTOM OF RAMP TO BE LEVEL
WITH ADJACENT SURFACE.
SEE NOTE 9.

SLOPE

1.5% (MAX.)

1.0% (MIN.)

2' M
IN.

4' M
IN. RAMP

RAMP
SIDEWALK

4' (MIN.)EDGE OF ACCESSIBLE

ROUTE

LANDSCAPED AREA

7.5% (M
AX.)

CURB

CURB TRANSITION

CURB TRANSITIONCURB

2'-0"

2.
35

"
(T

YP
.)*

2.35" (TYP.)*
0.9"

0.
2"

(PROFILE)
 TRUNCATED DOMES 

(PLAN VIEW)

*DIMENSIONS ARE CENTER TO CENTER
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Planting Plan

L1.1
13

EB

Planting Notes
1. ALL PROPOSED PLANTING LOCATIONS SHALL BE STAKED AS SHOWN ON THE

PLANS FOR FIELD REVIEW AND APPROVAL BY THE LANDSCAPE ARCHITECT
PRIOR TO INSTALLATION.

2. CONTRACTOR SHALL VERIFY LOCATIONS OF ALL BELOW GRADE AND ABOVE
GROUND UTILITIES AND NOTIFY OWNERS REPRESENTATIVE OF CONFLICTS.

3. NO PLANT MATERIALS SHALL BE INSTALLED UNTIL ALL GRADING AND
CONSTRUCTION HAS BEEN COMPLETED IN THE IMMEDIATE AREA.
CONTRACTOR SHALL NOTIFY OWNER'S REPRESENTATIVE OF ANY CONFLICT.

4. A 3-INCH DEEP MULCH PER SPECIFICATION SHALL BE INSTALLED UNDER ALL
TREES AND SHRUBS, AND IN ALL PLANTING BEDS, UNLESS OTHERWISE
INDICATED ON THE PLANS, OR AS DIRECTED BY OWNER'S REPRESENTATIVE.

5. ALL TREES SHALL BE BALLED AND BURLAPPED, UNLESS OTHERWISE NOTED IN
THE DRAWINGS OR SPECIFICATION, OR APPROVED BY THE OWNER'S
REPRESENTATIVE.

6. FINAL QUANTITY FOR EACH PLANT TYPE SHALL BE AS GRAPHICALLY SHOWN
ON THE PLAN. THIS NUMBER SHALL TAKE PRECEDENCE IN CASE OF ANY
DISCREPANCY BETWEEN QUANTITIES SHOWN ON THE PLANT LIST AND ON
THE PLAN.  THE CONTRACTOR SHALL REPORT ANY  DISCREPANCIES BETWEEN
THE NUMBER OF PLANTS SHOWN ON  THE PLANT LIST AND PLANT LABELS
PRIOR TO BIDDING.

7. ANY PROPOSED PLANT SUBSTITUTIONS MUST BE REVIEWED BY LANDSCAPE
ARCHITECT AND APPROVED IN WRITING BY THE OWNER'S REPRESENTATIVE.

8. ALL PLANT MATERIALS INSTALLED SHALL MEET THE SPECIFICATIONS OF THE
"AMERICAN STANDARDS FOR NURSERY STOCK" BY THE AMERICAN
ASSOCIATION OF NURSERYMEN AND CONTRACT DOCUMENTS.

9. ALL PLANT MATERIALS SHALL BE GUARANTEED FOR ONE YEAR FOLLOWING
DATE OF FINAL ACCEPTANCE.

10. AREAS DESIGNATED "LOAM & SEED" SHALL RECEIVE MINIMUM 6" OF LOAM
AND SPECIFIED SEED MIX. LAWNS OVER 2:1 SLOPE SHALL BE PROTECTED
WITH EROSION CONTROL FABRIC.

11. ALL DISTURBED AREAS NOT OTHERWISE NOTED ON CONTRACT DOCUMENTS
SHALL BE LOAM AND SEEDED OR MULCHED AS DIRECTED BY OWNER'S
REPRESENTATIVE.

12. THIS PLAN IS INTENDED FOR PLANTING PURPOSES. REFER TO SITE / CIVIL
DRAWINGS FOR ALL OTHER SITE CONSTRUCTION INFORMATION.

13. AREAS DESIGNATED "WETMIX" SHALL RECEIVE A LIGHT MULCH OF CLEAN,
WEED FREE STRAW

Irrigation Notes
1. CONTRACTOR SHALL PROVIDE COMPLETE IRRIGATION SYSTEM

DESIGN AND INSTALLATION FOR PLANTINGS AND LAWN AREAS.
NEW IRRIGATION SHALL TIE INTO EXISTING SITE IRRIGATION
SYSTEM. DESIGN SHALL BE CERTIFIED BY A PROFESSIONAL
LANDSCAPE ARCHITECT, ENGINEER, OR CERTIFIED IRRIGATION
DESIGNER. DESIGN PLANS SHALL BE SUBMITTED TO OWNER'S
REPRESENTATIVE FOR APPROVAL.

2. CONTRACTOR AND IRRIGATION DESIGNER SHALL MEET WITH
OWNER TO REVIEW EXISTING IRRIGATION HEAD MODELS, EXISTING
CONTROLLER AND WATER SUPPLY, AND SHALL INCLUDE
CONTROLLER EXPANSION MODULES OR OTHER ADJUSTMENTS TO
EXISTING SYSTEM, IF REQUIRED, IN HIS BID.

3. CONTRACTOR SHALL PROVIDE ALL MATERIALS, LABOR, AND
EQUIPMENT FOR THE COMPLETE INSTALLATION OF THE IRRIGATION
SYSTEM.

4. CONTRACTOR SHALL PROVIDE DRAWINGS, MATERIAL
SPECIFICATIONS,  SCHEMATICS, AND OTHER LITERATURE AS MAY BE
REQUIRED, FOR ALL CONDUIT, CONTROLS,TIMERS, VALVES,
SPRINKLER HEADS, CONNECTORS, WIRING, RAIN GAUGE, ETC. TO
THE OWNER'S CONSTRUCTION MANAGER FOR APPROVAL PRIOR
TO INSTALLATION.

5. CONTRACTOR SHALL COORDINATE HIS WORK WITH THE GENERAL
CONTRACTOR AND SUB CONTRACTORS.

6. SITE CONTRACTOR SHALL PROVIDE 4" SCHEDULE 40 PVC SLEEVES
UNDER PAVEMENT TO PROVIDE ACCESS FOR IRRIGATION LINES TO
ALL IRRIGATED AREAS.

DECIDUOUS TREES QTY BOTANICAL NAME COMMON NAME SIZE
AA 1 Acer rubrum `Armstrong` Armstrong Red Maple 2 - 2 1/2" CAL.
ARK 3 Acer rubrum `Karpick` Karpick Red Maple 2 - 2 1/2" CAL.

EVERGREEN TREES QTY BOTANICAL NAME COMMON NAME SIZE
TO 11 Thuja occidentalis `Nigra` Dark American Arborvitae 8 - 10` HT.

SHRUBS QTY BOTANICAL NAME COMMON NAME SIZE
CAH 17 Clethra alnifolia `Hummingbird` `Hummingbird` Summersweet 18 - 24" HT., #3 CONT.
CSK 15 Cornus sericea `Kelseyi` Kelsy Dwarf Dogwood 3 - 3 1/2` HT.
JW 43 Juniperus horizontalis 'Wiltonii' Blue Rug Juniper 18 - 24" SPD

GRASSES QTY BOTANICAL NAME COMMON NAME SIZE
PVS 45 Panicum virgatum `Shenandoah` Shenendoah Switch Grass 2 GAL.

PERENNIALS QTY BOTANICAL NAME COMMON NAME SIZE
HRR 103 Hemerocallis x `Rosy Returns` Rosy Returns Daylily #1 POT

PLANT SCHEDULE L1.1

2022.08.29
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DECIDUOUS TREES QTY BOTANICAL NAME COMMON NAME SIZE
AA 6 Acer rubrum `Armstrong` Armstrong Red Maple 2 - 2 1/2" CAL.
ARK 23 Acer rubrum `Karpick` Karpick Red Maple 2 - 2 1/2" CAL.
BR 4 Betula nigra River Birch 10 - 12` HT.
BN 4 Betula nigra `Heritage` Multi-Stem Heritage River Birch 10 - 12` HT.
UA 12 Ulmus americana `Valley Forge` Valley Forge American Elm 2 - 2 1/2" CAL.

EVERGREEN TREES QTY BOTANICAL NAME COMMON NAME SIZE
TO 5 Thuja occidentalis `Nigra` Dark American Arborvitae 8 - 10` HT.
TS 4 Thuja occidentalis 'Smaragd' Emerald Green Arborvitae 2 - 2 1/2" CAL.

SHRUBS QTY BOTANICAL NAME COMMON NAME SIZE
AH 67 Azalea x 'Girard's Hot Shot' Girard's Hot Shot Azalea 3 GAL.
CAH 56 Clethra alnifolia `Hummingbird` `Hummingbird` Summersweet 18 - 24" HT., #3 CONT.
CSK 76 Cornus sericea `Kelseyi` Kelsy Dwarf Dogwood 3 - 3 1/2` HT.
IGD 85 Ilex glabra `Densa` Densa Inkberry 3 - 3 1/2` HT.
IVR 22 Ilex verticillata `Red Sprite` Red Sprite Winterberry 2 - 3` HT. / C.G. #3
JW 136 Juniperus horizontalis 'Wiltonii' Blue Rug Juniper 18 - 24" SPD

GRASSES QTY BOTANICAL NAME COMMON NAME SIZE
PVS 382 Panicum virgatum `Shenandoah` Shenendoah Switch Grass 2 GAL.

PERENNIALS QTY BOTANICAL NAME COMMON NAME SIZE
HRR 553 Hemerocallis x `Rosy Returns` Rosy Returns Daylily #1 POT

SOD/SEED QTY BOTANICAL NAME COMMON NAME SIZE SPACING
WM 2,861 sf Wet Mix Cont

PLANT SCHEDULE L1.2

2022.08.29



Shrub Bed Planting
N.T.S. Source: VHB LD_601

1/16

NOTES

1. LOOSEN ROOTS AT THE OUTER EDGE
OF ROOTBALL OF CONTAINER
GROWN SHRUBS.

HOLE
(THREE TIMES ROOTBALL DIA.

WITH SLOPED SIDES)

RO
O

TB
AL

L
D

EP
TH

12
" (

M
IN

.)

UNTIE AND ROLL BACK BURLAP
FROM 13 (MIN.) OF ROOTBALL;
IF SYNTHETIC WRAP IS USED,
REMOVE COMPLETELY.

SIT ROOTBALL ON EXISTING
UNDISTURBED SOIL OR ON
COMPACTED SUBGRADE

SLOPE TO FORM SAUCER

TOP OF ROOTBALL 1 INCH
ABOVE FINISH GRADE

EXCAVATE SHRUB BED TO
REQUIRED DEPTH AND BACKFILL
WITH SPECIFIED SOIL MIX. SOIL
MIX SHALL BE CONTINUOUS
WITHIN EACH SHRUB BED

3" PINE BARK MULCH
DO NOT COVER STEMS
OR TRUNK

Perennial and Ornamental Grass Planting
N.T.S. Source: VHB LD_618

1/16

UNDISTURBED OR
COMPACTED SUBGRADE

PLANTING SOIL
CONTINUOUS IN BED

FINISH GRADE

2" MULCH

12
" (

M
IN

.)

"B
"

"A"

"A
"

"A"

60
° 60°

60°

PLANT SPACING
PLANT SPACING("A") ROW SPACING ("B")

6 IN. O.C. 5 IN. O.C.

8 IN. O.C. 7 IN. O.C.

10 IN. O.C. 8 12 IN. O.C.

12 IN. O.C. 10 12  IN. O.C.

15 IN. O.C. 13 IN. O.C.

18 IN. O.C. 16 IN. O.C.

24 IN. O.C. 21 IN. O.C.

30 IN. O.C. 26 IN. O.C.

36 IN. O.C. 30 IN. O.C.

48 IN. O.C. 42 IN. O.C.

54 IN. O.C. 48 IN. O.C.

60 IN. O.C. 54 IN. O.C.

Tree Protection Fence
N.T.S. Source: VHB LD_610

1/16

NOTES

1. INSTALL TREE PROTECTION FENCE AT THE DRIP
LINE OF EXISTING TREES TO REMAIN.

(3) EQUALLY
SPACED TIES (TYP.)

ORANGE PLASTIC
WEB FENCE (TYP.)

1"X1"X6'
POST (TYP.)

8'-0"
MAX. O.C.

4'
-0

" (
TY

P.
)

TREE TRUNK

DRIP LINE

PLAN

ELEVATION

Tree Planting (For Trees Under 4" Caliper)
N.T.S. Source: VHB LD_602

9/21

HOLE - THREE TIMES ROOTBALL DIAMETER
WITH SLOPED SIDES

18
"

3' MULCH CIRCLE

3"

SIT ROOTBALL ON EXISTING
UNDISTURBED SOIL OR ON
COMPACTED SUBGRADE

UNTIE AND CUT AWAY BURLAP
FROM 13 OF ROOTBALL (MIN.);
IF SYNTHETIC WRAP IS USED,
REMOVE COMPLETELY

PLANT BACKFILL MIXTURE.

SLOPE TO FORM
3" HIGH SAUCER

3" BARK MULCH,
DO NOT PLACE MULCH
WITHIN 3" OF TRUNK

TRUNK FLARE SHALL BE
COMPLETELY EXPOSED, SET
2" ABOVE THE ESTABLISHED
FINISH GRADE

TREE SHALL BE SET PLUMB,
AFTER SETTLEMENT

2"X2"X8' HARDWOOD STAKE
(2 STAKES PER TREE)
(PLACE WITHIN 6" OF ROOTBALL)

PAINT TOP 6" OF STAKES ORANGE
OR REFLECTIVE RED TAPE

NYLON TREE TIE WEBBING
(LOOSELY TIED)

TRUNK

TREE TIE

ROOTBALL

TREE PIT

HARDWOOD STAKES
OR DEADMEN (TYP.)

PLAN

2"

Evergreen Tree Planting
N.T.S. Source: VHB LD_604

9/21

HOLE - THREE TIMES ROOTBALL DIAMETER
WITH SLOPED SIDES

18
"

PLANT BACKFILL MIXTURE.

UNTIE AND CUT AWAY BURLAP
FROM 13 OF ROOTBALL (MIN.);
IF SYNTHETIC WRAP IS USED,
REMOVE COMPLETELY

SIT ROOTBALL ON
EXISTING UNDISTURBED SOIL
OR ON COMPACTED SUBGRADE

SLOPE TO FORM A
3" HIGH SAUCER.

2"X2" HARDWOOD STAKE OR
DEADMEN (2 STAKES PER TREE)
TIGHTEN AS SHOWN

3" BARK MULCH, DO NOT PLACE
MULCH WITHIN 3" OF TRUNK

TRUNK FLARE SHALL BE SET 2"
ABOVE THE ESTABLISHED
FINISHED GRADE

NYLON TREE TIE WEBBING
(LOOSELY TIED)

TRUNK

TREE TIE

ROOTBALL

TREE PIT

HARDWOOD STAKES
OR DEADMEN (TYP.)

PLAN

3"

Multistem Tree Planting
N.T.S. Source: VHB LD_606

9/21

HOLE - THREE TIMES ROOTBALL DIAMETER
WITH SLOPED SIDES

18
"

SIT ROOTBALL ON
EXISTING UNDISTURBED SOIL
OR ON UNCOMPACTED SUBGRADE

UNTIE AND CUT AWAY BURLAP
FROM 13 OF ROOTBALL (MIN.);
IF SYNTHETIC WRAP IS USED,
REMOVE COMPLETELY.

SLOPE TO FORM 3" HIGH SAUCER

PLANT BACKFILL MIXTURE.

3" PINE BARK MULCH,
DO NOT PLACE MULCH
WITHIN 3" OF TRUNK.

TRUNK FLARE SHALL BE
COMPLETELY EXPOSED, SET
2" ABOVE ESTABLISHED
FINISHED GRADE

2"X2"X8' HARDWOOD STAKE
(2 STAKES PER TREE)
(PLACE WITHIN 6" OF ROOTBALL)

PAINT TOP 6" OF STAKES ORANGE
OR REFLECTIVE RED TAPE

NYLON TREE TIE WEBBING
(LOOSELY TIED)

TRUNK

TREE TIE

ROOTBALL

TREE PIT

HARDWOOD STAKES
OR DEADMEN (TYP.)

PLAN

3"

Flagpole Footing 
N.T.S. Source: VHB LD_

9/21
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101 Walnut Street, PO Box 9151, Watertown, Massachusetts 02471 
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To: Thomas Ryder Date: August 24, 2022 

Public Services Administration Building 

500 Dedham Avenue, Suite 118 

Needham, MA 02492 
Project #: 15571.02 

   

From: VHB Re: Coca Cola Site  

      Needham, MA 

 

Stormwater Management Narrative 

Project Description  

The Applicant, Coca-Cola Beverages Northeast, is proposing to construct site improvements and renovations (the 

Project) for a bottling facility located at 9 B Street in Needham, MA (the Site). As proposed, the Project consists of 

loading dock modifications, partial demolition of building structures, site vehicular and pedestrian circulation and 

parking area modifications associated with the building changes, landscape improvements, stormwater treatment 

upgrades and utility improvements.  

The Project will largely maintain existing drainage patterns and will result in a significant decrease of impervious area. 

There are no Wetland Resource Areas or associated buffer zones located on the Site and as such, the Project is not 

subject to strict compliance with the Massachusetts Stormwater Management Standards as required by the 

Massachusetts Wetlands Protection Act Regulations (310 CMR 10.00). For the purpose of this design, the Project is 

considered a redevelopment and has been designed to comply with Stormwater Management Standards 2 through 6 

to the maximum extent practicable.  

The Project does not propose new building construction and will not add an addition greater than 25%. The Project 

will undergo Site Plan Approval and therefore is subject to applicable sections of the Town of Needham Stormwater 

By-law.   

Existing Drainage Conditions 

The Project Site is a 24-acre parcel of land located at 9 B Street in Needham, MA (see Figure 1). The Site lies within the 

surface watershed of the Charles River and is bounded by B Street to the northwest, 3rd Avenue to the northeast, 

Kendrick Street to the southeast, and Yankee Division Highway (Interstate 95) to the southwest.  

According to the National Resources Conservation Service (NRCS), surface soils on the Site consist of Urban Land. 

Under existing conditions, the Site is developed with approximately 932,800 square feet of impervious area consisting 

of surface parking lots, buildings, loading docks, and walkways. The topography gently slopes across the Site, pitching 

down from the westerly lot line to the easterly lot line. Existing onsite drainage infrastructure is limited to a closed 

catch basin and pipe system. Runoff is collected and discharged into the municipal drainage network at four design 

points (see the attached Existing Drainage Area Plan).  

Existing connections to the municipal drainage system within the adjacent rights-of-way include the following (note: 

pipe labels are as shown on the Existing Conditions Plan of Land drawing Sv-1 prepared by VHB):   
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• Design Point 1 – B Street 

o 8” PVC (P70) connection to existing drain manhole (removed in proposed condition)  

o Two pipes (P152, P150) of unknown size connecting to existing catch basin (no change in proposed 

condition) 

o 12” RCP (P37) connection to existing drain manhole (no change in proposed condition)  

• Design Point 2 – 3rd Avenue  

o 18” RCP (P22) connection to existing catch basin (no change in proposed condition) 

o 12” RCP (P23) connection to existing catch basin (no change in proposed condition)  

o 8” RCP (P25) connection to existing 21” RCP (no change in proposed condition) 

o 12” RCP (P35) connection to existing catch basin (no change in proposed condition) 

• Design Point 3 – Kendrick Street 

o 15” RCP (P7) connection to existing drain manhole (no change in proposed condition) 

o 12” RCP (P6) connection to existing drain manhole (no change in proposed condition)  

o 15” RCP (P9) connection to existing drain manhole (no change in proposed condition)  

• Design Point 4 – Kendrick Street  

o 15” RCP (P2) connection to existing drain manhole (no change in proposed condition) 

Proposed Drainage Conditions 

The Project will largely maintain existing drainage patterns. Existing connections to the municipal infrastructure will be 

maintained, except for one connection on B Street that is being removed, and one connection on B Street that is 

being proposed. Under proposed conditions, the Site will realize an approximate 33,000 square foot decrease in 

impervious area as well as enhanced water quality treatment due to the implementation of Low Impact Development 

(LID) stormwater management practices (BMPs).  

Existing and proposed impervious and pervious areas at each design point are summarized in Table 1. As shown in the 

table, the weighted CN value at all design points is improved in the proposed condition as a result of the increased 

pervious area.  
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Table 1 Existing and Proposed Drainage Areas  

Design Point Pervious 
Area (SF) 

Pervious Area 
CN Value 

Impervious 
Area (SF) 

Impervious 
Area CN Value 

Weighted  

CN Value 

Existing      

DP1 26,652 74 158,382 98 94.5 

DP2 15,595 74 363,020 98 97.0 

DP3 19,886 74 112,448 98 94.4 

DP4 36,190 74 298,912 98 95.4 

Proposed      

DP1 39,655 74 145,463 98 92.9 

DP2 15,595 74 363,020 98 97.0 

DP3 25,438 74 106,896 98 93.4 

DP4 50,782 74 284,236 98 94.4 

The redevelopment of site access and parking areas at the northwest corner of the site (the proposed North Employee 

Parking area) will include proposed grading and drainage improvements. Stormwater runoff from the North Employee 

Parking area and existing adjacent concrete pad to the east will be directed to a bioretention basin that has been 

designed to treat the one-inch Water Quality Volume (WQV) for this contributary area (approximately 61,200 SF). 

Stormwater runoff from the concrete pad is currently collected by a catch basin and discharged to the municipal 

system. The basin will include an overflow structure that will hydraulically connect to the municipal drainage system. A 

large landscape island is proposed within the southwest corner of the site which will function as a vegetated filter strip 

to provide TSS removal and provide peak flow attenuation for the proposed overflow parking area. Water quality 

computations are provided as an attachment to this memo.  

Storm drainage structures remaining from the existing development which are part of the redevelopment area will be 

removed or will be incorporated into the updated stormwater system. The updated stormwater system has been 

designed so that proposed stormwater system components are in full compliance with current Massachusetts 

Stormwater Handbook standards. As shown on the design plans, modifications to the existing storm drain system are 

limited to the redevelopment project area. The existing onsite stormwater system components to remain will be 

cleaned and maintained as part of the Project.  

 

List of Attachments 

› Figure 1 – Locus Figure 

› Figure 2 – Existing Drainage Area Plan 

› Figure 3 – Proposed Drainage Area Plan  

› Water Quality Volume Calculations  

› HydroCAD Analysis 

› Site Plans 



© 2022 Microsoft Corporation © 2022 Maxar ©CNES (2022) Distribution Airbus DS 

SITE

INTERSTATE

95
Yankee Division Highway

Charles River

128

Kendrick
Pond

High
lan

d A
ve

\\vhb\gbl\proj\Wat-LD\15571.02 CocaCola-SiteCivil\cad\ld\Planmisc\Locus Map\Locus Figure.dwg

August 2022

Figure 1Locus Figure

9 B Street
Needham, Massachusetts0 500 1000Feet



2"
 TR

EE
2"

 TR
EE

18
" T

RE
E

TR
IPL

E 9
"T

RE
E

9"
 TR

EE
9"

 TR
EE

24
"P

IN
E

4"
 TR

EE
6"

 TR
EE

4"
 TR

EE
5"

 TR
EE

5"
 TR

EE
2"

PIN
E

4"
PIN

E4"PINE
4" TREE

3"PINE
9" TREE

RO
UTE 128

YAN
KEE DIVISIO

N
 HIGHW

AY
I-95

UP w/4 RISERS

UP 35/13 w/2 RISERS

UP w/2 RISERS

UP 16A w/2 RISERS

UP 35/16 w/RISERS

UP 15 w/4 RISERS

2 STORY
SHED

UP w/LT

UP w/2 LTS

UP 7 w/2LT

114

113

113

113
113

114
114

114114

114
114

114
113

113
113

112

112

111
111

111

112

112

112

111

112113115114

10
9

113

112113

113 112

112

111
111

111

111

111112
112

111
110

110

111

109
109

111 10
9110

108
108

107
107

109110

10
8 108108109

106

107 106106
106

105

105 104
104

105

105

105

106
10

7

10
8

10
7

10
6

106

107 106

107 10
6

10
4

10
4

10
4

10410
4

106

10
5

106
10

6

107
107

10
7

107

107

107

107

107105

106
105

107

105

106107
10

6

107

10
8

10
8

10810
8

10
8

110111

10
9

110

109
10

7
10

7

105

107
10

510
6

10
4

10
2

10
2

10
310

3

106
103

10
310

4

10
2

101
100

10
0

99
10

1
10

5
10

5
10

4

97
9797

10
5

10099
105

100
105

101
105

105
105

106107108109

98

99

99

10
0

98

110

10
5

115

12
5

13
0

13
514

0

145

140

135

130

125

145

14
5

14
5113

114115
115114

109
110

112.28'

111.60'
111.07'

111.23'

111.3'

112.97'

114.1'
114.1'

114.0'

113.9'

107.24'

110.5'
111.44'

111.35'107.69'

ONE STORY
CONCRETE & BRICK BUILDING

B STREET
(PUBLIC - 56.00' WIDE)

KENDRICK STREET

(PUBLIC-VARIABLE WIDTH)

3RD AVEN
UE

(PUBLIC - 56.00' W
IDE)

10
7

107

107

R=109.96'
I=103.5' 24"CPP  (P42)
I=103.5' 24"CPP  (P41)

R=109.86'
I=102.9' 24"CPP  (P44)
I=103.1' 24"CPP  (P42)
I=103.1' 24"CPP  (P43)

I=103.5' 24"CPP  (P47)
I=103.5' 24"CPP  (P46)

I=103.0' 24"CPP (P47)
I=103.0' 12"CPP (P48)
I=105.8' 12"CPP (P49)
I=102.8' 15"CPP (P50)

STORMCEPTOR
R=109.56'
I=103.5' 15"CPP  (P50)

I=105.7' 12"CPP (P49)
BOTTOM=103.2'

109

EX-4

EX-1

EX-2

EX-3

DP-2

DP-1

DP-3

DP-4

X

X

DESIGN POINT

DRAINAGE AREA
DESIGNATION

\\vhb\gbl\proj\Wat-LD\15571.02 CocaCola-SiteCivil\cad\ld\Planmisc\Stormwater\1557102-EX.dwg

Figure 1
Existing Drainage Area Plan

9 B Street
Needham, MA0 75 150 Feet

Legend

DRAINAGE AREA
BOUNDARY

CGlass
Text Box

Figure 2



RO
UTE 128

YAN
KEE DIVISIO

N
 HIGHW

AY
I-95

UP w/4 RISERS

UP 35/13 w/2 RISERS

UP w/2 RISERS

UP 16A w/2 RISERS

UP 35/16 w/RISERS

UP 15 w/4 RISERS

2 STORY
SHED

UP w/LT

UP w/2 LTS

UP 7 w/2LT

114

113

113

113
113

114
114

114114

114
114

114
113

113
113

112

112

111
111

111

112

112

112

111

112113115114

10
9

113

112113

113 112

112

111
111

111

111

111112
112

111
110

110

111

109
109

111 10
9110

108
108

107
107

109110

10
8 108108109

106

107 106106
106

105

105 104
104

105

105

105

106
10

7

10
8

10
7

10
6

106

107 106

107 10
6

10
4

10
4

10
4

10410
4

106

10
5

106
10

6

107
107

10
7

107

107

107

107

107105

106
105

107

105

106107
10

6

107

10
8

10
8

10810
8

10
8

110111

10
9

110

109
10

7
10

7

105

107
10

510
6

10
4

10
2

10
2

10
310

3

106
103

10
310

4

10
2

101
100

10
0

99
10

1
10

5
10

5
10

4

97
9797

10
5

10099
105

100
105

101
105

105
105

106107108109

98

99

99

10
0

98

110

10
5

115

12
5

13
0

13
514

0

145

140

135

130

125

145

14
5

14
5113

114115
115114

109
110

112.28'

111.60'
111.07'

111.23'

111.3'

112.97'

114.1'
114.1'

114.0'

113.9'

107.24'

110.5'
111.44'

111.35'107.69'

ONE STORY
CONCRETE & BRICK BUILDING

B STREET
(PUBLIC - 56.00' WIDE)

KENDRICK STREET

(PUBLIC-VARIABLE WIDTH)

3RD AVEN
UE

(PUBLIC - 56.00' W
IDE)

10
7

107

107

R=109.96'
I=103.5' 24"CPP  (P42)
I=103.5' 24"CPP  (P41)

R=109.86'
I=102.9' 24"CPP  (P44)
I=103.1' 24"CPP  (P42)
I=103.1' 24"CPP  (P43)

I=103.5' 24"CPP  (P47)
I=103.5' 24"CPP  (P46)

I=103.0' 24"CPP (P47)
I=103.0' 12"CPP (P48)
I=105.8' 12"CPP (P49)
I=102.8' 15"CPP (P50)

STORMCEPTOR
R=109.56'
I=103.5' 15"CPP  (P50)

I=105.7' 12"CPP (P49)
BOTTOM=103.2'

109

T

11
0

110

110

11
0

110

109 108

10
910

9

112

111

11
2

11
2

11
1

11
1

10
7

10
7

10
7

112
113 107

111

111

11
3

113

111

110

111
112

10
7

109

108
110

10
9

10
9

11
3 112113

11
3

PR-4

PR-1

PR-2

PR-3

DP-2

DP-1

DP-3

DP-4

X

X

DESIGN POINT

DRAINAGE AREA
DESIGNATION

\\vhb\gbl\proj\Wat-LD\15571.02 CocaCola-SiteCivil\cad\ld\Planmisc\Stormwater\1557102-PR.dwg

Figure 3
Proposed Drainage Area Plan

9 B Street
Needham, MA0 75 150 Feet

Legend

DRAINAGE AREA
BOUNDARY

PROPOSED
LANDSCAPE AREA

smichniewicz
Polygon

smichniewicz
Text Box

PROPOSED 
BIORETENTION BASIN


PROPOSED VEGETATED FILTER STRIP

smichniewicz
Rectangle

smichniewicz
Polygon

smichniewicz
Rectangle



Water Quality Volume Calculations

Project     Project #

Calculated by     Date

Checked by     Date

BASIN #1

Runoff from redeveloped area

Water Quality Storm Runoff Depth (in)

Total Impervious Area (ft
2
)

BASIN WQV:

Required Volume:

Provided Volume:

Coca Cola Needham 15571.02

SM 8/11/2022

FDD 8/17/2022

1.0

61,156

Runoff Depth to be Treated Required Volume

(in) (ft
3
)

1.0 5,096

Elevation
Area Cumulative Volume

(ft
2
) (ft

3
)

108.5 5,776 6,713

107.0 3,335 0

108.0 4,802 4,069

\\vhb\gbl\proj\Wat-LD\15571.02 CocaCola-SiteCivil\ssheets\Stormwater\CocaCola Water Quality Volume Calculations 1 of 1
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Parking and Access

 Area
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PR-1A
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DP-1 EX

Municipal Drain

DP-1 PR

Municipal Drain

DP-4 EX

Municipal Drain
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Routing Diagram for 1557102-CocaCola
Prepared by VHB,  Printed 8/30/2022
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Type III 24-hr  2-Year Rainfall=3.30"1557102-CocaCola
  Printed  8/30/2022Prepared by VHB

Page 2HydroCAD® 10.10-7c  s/n 01038  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-1: Parking and Access Area

Runoff = 11.2 cfs @ 12.14 hrs,  Volume= 42,294 cf,  Depth= 2.74"
     Routed to Link DP-1 EX : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.30"

Area (sf) CN Description

* 158,382 98 Impervious
26,652 74 >75% Grass cover, Good, HSG C

185,034 95 Weighted Average
26,652 14.40% Pervious Area

158,382 85.60% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.3 50 0.0100 0.11 Sheet Flow, Grass
Grass: Short   n= 0.150   P2= 3.31"

1.0 45 0.0110 0.73 Shallow Concentrated Flow, Grass2
Short Grass Pasture   Kv= 7.0 fps

1.8 225 0.0100 2.03 Shallow Concentrated Flow, Pave
Paved   Kv= 20.3 fps

0.2 108 0.0220 7.29 5.72 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

10.3 428 Total
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Summary for Subcatchment EX-4: EX-4

Runoff = 18.6 cfs @ 12.17 hrs,  Volume= 76,595 cf,  Depth= 2.74"
     Routed to Link DP-4 EX : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.30"

Area (sf) CN Description

* 298,912 98 Impervious
36,190 74 >75% Grass cover, Good, HSG C

335,102 95 Weighted Average
36,190 10.80% Pervious Area

298,912 89.20% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.3 50 0.0100 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.31"

0.1 10 0.0100 1.50 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.1 24 0.0300 3.52 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.0 339 0.0100 5.70 7.00 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

0.5 99 0.0033 3.28 4.02 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

0.3 95 0.0077 5.00 6.14 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

2.1 240 0.0009 1.93 3.41 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.2 93 0.0153 7.97 14.08 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.9 279 0.0064 5.15 9.10 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 99 0.0053 5.68 17.84 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

0.4 183 0.0088 7.32 22.99 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

13.2 1,511 Total



Type III 24-hr  2-Year Rainfall=3.30"1557102-CocaCola
  Printed  8/30/2022Prepared by VHB

Page 4HydroCAD® 10.10-7c  s/n 01038  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment PR-1: Redeveloped Area

Runoff = 4.9 cfs @ 12.15 hrs,  Volume= 18,256 cf,  Depth= 2.17"
     Routed to Link DP-1 PR : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.30"

Area (sf) CN Description

* 61,156 98 Impervious
39,655 74 >75% Grass cover, Good, HSG C

100,811 89 Weighted Average
39,655 39.34% Pervious Area
61,156 60.66% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 50 0.0160 0.14 Sheet Flow, Grass
Grass: Short   n= 0.150   P2= 3.31"

1.3 77 0.0200 0.99 Shallow Concentrated Flow, Grass2
Short Grass Pasture   Kv= 7.0 fps

0.1 32 0.3300 4.02 Shallow Concentrated Flow, Bio1
Short Grass Pasture   Kv= 7.0 fps

3.9 117 0.0050 0.49 Shallow Concentrated Flow, Bio2
Short Grass Pasture   Kv= 7.0 fps

0.1 45 0.0070 6.53 20.50 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

11.4 321 Total
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Summary for Subcatchment PR-1A: Existing Roof to Remain

Runoff = 6.4 cfs @ 12.07 hrs,  Volume= 21,548 cf,  Depth= 3.07"
     Routed to Link DP-1 PR : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.30"

Area (sf) CN Description

* 84,307 98 Impervious

84,307 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 



Type III 24-hr  2-Year Rainfall=3.30"1557102-CocaCola
  Printed  8/30/2022Prepared by VHB

Page 6HydroCAD® 10.10-7c  s/n 01038  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment PR-4: PR-4

Runoff = 17.3 cfs @ 12.20 hrs,  Volume= 73,731 cf,  Depth= 2.64"
     Routed to Link DP-4 PR : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.30"

Area (sf) CN Description

* 284,236 98 Impervious
50,782 74 >75% Grass cover, Good, HSG C

335,018 94 Weighted Average
50,782 15.16% Pervious Area

284,236 84.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.5 35 0.0310 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.31"

0.2 21 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.4 62 0.0160 2.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 90 0.0110 2.13 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 61 0.0065 3.96 3.11 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

6.4 225 0.0001 0.59 0.46 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.010  PVC, smooth interior

1.3 127 0.0008 1.67 1.31 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.010  PVC, smooth interior

0.3 87 0.0115 5.27 4.14 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.3 53 0.0038 3.03 2.38 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.2 93 0.0153 7.97 14.08 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.9 279 0.0064 5.15 9.10 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 99 0.0053 5.68 17.84 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

0.4 183 0.0088 7.32 22.99 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
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n= 0.012  Concrete pipe, finished

15.2 1,415 Total
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Summary for Link DP-1 EX: Municipal Drain

Inflow Area = 185,034 sf, 85.60% Impervious,  Inflow Depth = 2.74"    for  2-Year event
Inflow = 11.2 cfs @ 12.14 hrs,  Volume= 42,294 cf
Primary = 11.2 cfs @ 12.14 hrs,  Volume= 42,294 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs



Type III 24-hr  2-Year Rainfall=3.30"1557102-CocaCola
  Printed  8/30/2022Prepared by VHB

Page 9HydroCAD® 10.10-7c  s/n 01038  © 2022 HydroCAD Software Solutions LLC

Summary for Link DP-1 PR: Municipal Drain

Inflow Area = 185,118 sf, 78.58% Impervious,  Inflow Depth = 2.58"    for  2-Year event
Inflow = 10.3 cfs @ 12.09 hrs,  Volume= 39,804 cf
Primary = 10.3 cfs @ 12.09 hrs,  Volume= 39,804 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
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Summary for Link DP-4 EX: Municipal Drain

Inflow Area = 335,102 sf, 89.20% Impervious,  Inflow Depth = 2.74"    for  2-Year event
Inflow = 18.6 cfs @ 12.17 hrs,  Volume= 76,595 cf
Primary = 18.6 cfs @ 12.17 hrs,  Volume= 76,595 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
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Summary for Link DP-4 PR: Municipal Drain

Inflow Area = 335,018 sf, 84.84% Impervious,  Inflow Depth = 2.64"    for  2-Year event
Inflow = 17.3 cfs @ 12.20 hrs,  Volume= 73,731 cf
Primary = 17.3 cfs @ 12.20 hrs,  Volume= 73,731 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
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Summary for Subcatchment EX-1: Parking and Access Area

Runoff = 18.3 cfs @ 12.14 hrs,  Volume= 71,050 cf,  Depth= 4.61"
     Routed to Link DP-1 EX : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.19"

Area (sf) CN Description

* 158,382 98 Impervious
26,652 74 >75% Grass cover, Good, HSG C

185,034 95 Weighted Average
26,652 14.40% Pervious Area

158,382 85.60% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.3 50 0.0100 0.11 Sheet Flow, Grass
Grass: Short   n= 0.150   P2= 3.31"

1.0 45 0.0110 0.73 Shallow Concentrated Flow, Grass2
Short Grass Pasture   Kv= 7.0 fps

1.8 225 0.0100 2.03 Shallow Concentrated Flow, Pave
Paved   Kv= 20.3 fps

0.2 108 0.0220 7.29 5.72 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

10.3 428 Total
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Summary for Subcatchment EX-4: EX-4

Runoff = 30.4 cfs @ 12.17 hrs,  Volume= 128,673 cf,  Depth= 4.61"
     Routed to Link DP-4 EX : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.19"

Area (sf) CN Description

* 298,912 98 Impervious
36,190 74 >75% Grass cover, Good, HSG C

335,102 95 Weighted Average
36,190 10.80% Pervious Area

298,912 89.20% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.3 50 0.0100 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.31"

0.1 10 0.0100 1.50 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.1 24 0.0300 3.52 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.0 339 0.0100 5.70 7.00 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

0.5 99 0.0033 3.28 4.02 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

0.3 95 0.0077 5.00 6.14 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

2.1 240 0.0009 1.93 3.41 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.2 93 0.0153 7.97 14.08 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.9 279 0.0064 5.15 9.10 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 99 0.0053 5.68 17.84 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

0.4 183 0.0088 7.32 22.99 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

13.2 1,511 Total
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Summary for Subcatchment PR-1: Redeveloped Area

Runoff = 8.7 cfs @ 12.15 hrs,  Volume= 33,218 cf,  Depth= 3.95"
     Routed to Link DP-1 PR : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.19"

Area (sf) CN Description

* 61,156 98 Impervious
39,655 74 >75% Grass cover, Good, HSG C

100,811 89 Weighted Average
39,655 39.34% Pervious Area
61,156 60.66% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 50 0.0160 0.14 Sheet Flow, Grass
Grass: Short   n= 0.150   P2= 3.31"

1.3 77 0.0200 0.99 Shallow Concentrated Flow, Grass2
Short Grass Pasture   Kv= 7.0 fps

0.1 32 0.3300 4.02 Shallow Concentrated Flow, Bio1
Short Grass Pasture   Kv= 7.0 fps

3.9 117 0.0050 0.49 Shallow Concentrated Flow, Bio2
Short Grass Pasture   Kv= 7.0 fps

0.1 45 0.0070 6.53 20.50 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

11.4 321 Total
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Summary for Subcatchment PR-1A: Existing Roof to Remain

Runoff = 10.2 cfs @ 12.07 hrs,  Volume= 34,797 cf,  Depth= 4.95"
     Routed to Link DP-1 PR : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.19"

Area (sf) CN Description

* 84,307 98 Impervious

84,307 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment PR-4: PR-4

Runoff = 28.5 cfs @ 12.20 hrs,  Volume= 125,506 cf,  Depth= 4.50"
     Routed to Link DP-4 PR : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.19"

Area (sf) CN Description

* 284,236 98 Impervious
50,782 74 >75% Grass cover, Good, HSG C

335,018 94 Weighted Average
50,782 15.16% Pervious Area

284,236 84.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.5 35 0.0310 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.31"

0.2 21 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.4 62 0.0160 2.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 90 0.0110 2.13 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 61 0.0065 3.96 3.11 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

6.4 225 0.0001 0.59 0.46 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.010  PVC, smooth interior

1.3 127 0.0008 1.67 1.31 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.010  PVC, smooth interior

0.3 87 0.0115 5.27 4.14 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.3 53 0.0038 3.03 2.38 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.2 93 0.0153 7.97 14.08 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.9 279 0.0064 5.15 9.10 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 99 0.0053 5.68 17.84 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

0.4 183 0.0088 7.32 22.99 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
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n= 0.012  Concrete pipe, finished

15.2 1,415 Total
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Summary for Link DP-1 EX: Municipal Drain

Inflow Area = 185,034 sf, 85.60% Impervious,  Inflow Depth = 4.61"    for  10-Year event
Inflow = 18.3 cfs @ 12.14 hrs,  Volume= 71,050 cf
Primary = 18.3 cfs @ 12.14 hrs,  Volume= 71,050 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
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Summary for Link DP-1 PR: Municipal Drain

Inflow Area = 185,118 sf, 78.58% Impervious,  Inflow Depth = 4.41"    for  10-Year event
Inflow = 17.2 cfs @ 12.09 hrs,  Volume= 68,015 cf
Primary = 17.2 cfs @ 12.09 hrs,  Volume= 68,015 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
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Summary for Link DP-4 EX: Municipal Drain

Inflow Area = 335,102 sf, 89.20% Impervious,  Inflow Depth = 4.61"    for  10-Year event
Inflow = 30.4 cfs @ 12.17 hrs,  Volume= 128,673 cf
Primary = 30.4 cfs @ 12.17 hrs,  Volume= 128,673 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
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Summary for Link DP-4 PR: Municipal Drain

Inflow Area = 335,018 sf, 84.84% Impervious,  Inflow Depth = 4.50"    for  10-Year event
Inflow = 28.5 cfs @ 12.20 hrs,  Volume= 125,506 cf
Primary = 28.5 cfs @ 12.20 hrs,  Volume= 125,506 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
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Summary for Subcatchment EX-1: Parking and Access Area

Runoff = 22.6 cfs @ 12.14 hrs,  Volume= 88,959 cf,  Depth= 5.77"
     Routed to Link DP-1 EX : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.36"

Area (sf) CN Description

* 158,382 98 Impervious
26,652 74 >75% Grass cover, Good, HSG C

185,034 95 Weighted Average
26,652 14.40% Pervious Area

158,382 85.60% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.3 50 0.0100 0.11 Sheet Flow, Grass
Grass: Short   n= 0.150   P2= 3.31"

1.0 45 0.0110 0.73 Shallow Concentrated Flow, Grass2
Short Grass Pasture   Kv= 7.0 fps

1.8 225 0.0100 2.03 Shallow Concentrated Flow, Pave
Paved   Kv= 20.3 fps

0.2 108 0.0220 7.29 5.72 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

10.3 428 Total
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Summary for Subcatchment EX-4: EX-4

Runoff = 37.7 cfs @ 12.17 hrs,  Volume= 161,108 cf,  Depth= 5.77"
     Routed to Link DP-4 EX : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.36"

Area (sf) CN Description

* 298,912 98 Impervious
36,190 74 >75% Grass cover, Good, HSG C

335,102 95 Weighted Average
36,190 10.80% Pervious Area

298,912 89.20% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.3 50 0.0100 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.31"

0.1 10 0.0100 1.50 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.1 24 0.0300 3.52 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.0 339 0.0100 5.70 7.00 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

0.5 99 0.0033 3.28 4.02 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

0.3 95 0.0077 5.00 6.14 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

2.1 240 0.0009 1.93 3.41 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.2 93 0.0153 7.97 14.08 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.9 279 0.0064 5.15 9.10 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 99 0.0053 5.68 17.84 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

0.4 183 0.0088 7.32 22.99 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

13.2 1,511 Total
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Summary for Subcatchment PR-1: Redeveloped Area

Runoff = 11.1 cfs @ 12.15 hrs,  Volume= 42,716 cf,  Depth= 5.08"
     Routed to Link DP-1 PR : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.36"

Area (sf) CN Description

* 61,156 98 Impervious
39,655 74 >75% Grass cover, Good, HSG C

100,811 89 Weighted Average
39,655 39.34% Pervious Area
61,156 60.66% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 50 0.0160 0.14 Sheet Flow, Grass
Grass: Short   n= 0.150   P2= 3.31"

1.3 77 0.0200 0.99 Shallow Concentrated Flow, Grass2
Short Grass Pasture   Kv= 7.0 fps

0.1 32 0.3300 4.02 Shallow Concentrated Flow, Bio1
Short Grass Pasture   Kv= 7.0 fps

3.9 117 0.0050 0.49 Shallow Concentrated Flow, Bio2
Short Grass Pasture   Kv= 7.0 fps

0.1 45 0.0070 6.53 20.50 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

11.4 321 Total
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Summary for Subcatchment PR-1A: Existing Roof to Remain

Runoff = 12.5 cfs @ 12.07 hrs,  Volume= 43,007 cf,  Depth= 6.12"
     Routed to Link DP-1 PR : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.36"

Area (sf) CN Description

* 84,307 98 Impervious

84,307 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment PR-4: PR-4

Runoff = 35.4 cfs @ 12.20 hrs,  Volume= 157,831 cf,  Depth= 5.65"
     Routed to Link DP-4 PR : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.36"

Area (sf) CN Description

* 284,236 98 Impervious
50,782 74 >75% Grass cover, Good, HSG C

335,018 94 Weighted Average
50,782 15.16% Pervious Area

284,236 84.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.5 35 0.0310 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.31"

0.2 21 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.4 62 0.0160 2.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 90 0.0110 2.13 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 61 0.0065 3.96 3.11 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

6.4 225 0.0001 0.59 0.46 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.010  PVC, smooth interior

1.3 127 0.0008 1.67 1.31 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.010  PVC, smooth interior

0.3 87 0.0115 5.27 4.14 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.3 53 0.0038 3.03 2.38 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.2 93 0.0153 7.97 14.08 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.9 279 0.0064 5.15 9.10 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 99 0.0053 5.68 17.84 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

0.4 183 0.0088 7.32 22.99 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
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n= 0.012  Concrete pipe, finished

15.2 1,415 Total
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Summary for Link DP-1 EX: Municipal Drain

Inflow Area = 185,034 sf, 85.60% Impervious,  Inflow Depth = 5.77"    for  25-Year event
Inflow = 22.6 cfs @ 12.14 hrs,  Volume= 88,959 cf
Primary = 22.6 cfs @ 12.14 hrs,  Volume= 88,959 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
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Summary for Link DP-1 PR: Municipal Drain

Inflow Area = 185,118 sf, 78.58% Impervious,  Inflow Depth = 5.56"    for  25-Year event
Inflow = 21.5 cfs @ 12.09 hrs,  Volume= 85,723 cf
Primary = 21.5 cfs @ 12.09 hrs,  Volume= 85,723 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
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Summary for Link DP-4 EX: Municipal Drain

Inflow Area = 335,102 sf, 89.20% Impervious,  Inflow Depth = 5.77"    for  25-Year event
Inflow = 37.7 cfs @ 12.17 hrs,  Volume= 161,108 cf
Primary = 37.7 cfs @ 12.17 hrs,  Volume= 161,108 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
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Summary for Link DP-4 PR: Municipal Drain

Inflow Area = 335,018 sf, 84.84% Impervious,  Inflow Depth = 5.65"    for  25-Year event
Inflow = 35.4 cfs @ 12.20 hrs,  Volume= 157,831 cf
Primary = 35.4 cfs @ 12.20 hrs,  Volume= 157,831 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
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Summary for Subcatchment EX-1: Parking and Access Area

Runoff = 29.3 cfs @ 12.14 hrs,  Volume= 116,736 cf,  Depth= 7.57"
     Routed to Link DP-1 EX : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.17"

Area (sf) CN Description

* 158,382 98 Impervious
26,652 74 >75% Grass cover, Good, HSG C

185,034 95 Weighted Average
26,652 14.40% Pervious Area

158,382 85.60% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.3 50 0.0100 0.11 Sheet Flow, Grass
Grass: Short   n= 0.150   P2= 3.31"

1.0 45 0.0110 0.73 Shallow Concentrated Flow, Grass2
Short Grass Pasture   Kv= 7.0 fps

1.8 225 0.0100 2.03 Shallow Concentrated Flow, Pave
Paved   Kv= 20.3 fps

0.2 108 0.0220 7.29 5.72 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

10.3 428 Total
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Summary for Subcatchment EX-4: EX-4

Runoff = 48.8 cfs @ 12.17 hrs,  Volume= 211,412 cf,  Depth= 7.57"
     Routed to Link DP-4 EX : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.17"

Area (sf) CN Description

* 298,912 98 Impervious
36,190 74 >75% Grass cover, Good, HSG C

335,102 95 Weighted Average
36,190 10.80% Pervious Area

298,912 89.20% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.3 50 0.0100 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.31"

0.1 10 0.0100 1.50 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.1 24 0.0300 3.52 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.0 339 0.0100 5.70 7.00 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

0.5 99 0.0033 3.28 4.02 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

0.3 95 0.0077 5.00 6.14 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

2.1 240 0.0009 1.93 3.41 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.2 93 0.0153 7.97 14.08 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.9 279 0.0064 5.15 9.10 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 99 0.0053 5.68 17.84 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

0.4 183 0.0088 7.32 22.99 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

13.2 1,511 Total
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Summary for Subcatchment PR-1: Redeveloped Area

Runoff = 14.7 cfs @ 12.15 hrs,  Volume= 57,577 cf,  Depth= 6.85"
     Routed to Link DP-1 PR : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.17"

Area (sf) CN Description

* 61,156 98 Impervious
39,655 74 >75% Grass cover, Good, HSG C

100,811 89 Weighted Average
39,655 39.34% Pervious Area
61,156 60.66% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 50 0.0160 0.14 Sheet Flow, Grass
Grass: Short   n= 0.150   P2= 3.31"

1.3 77 0.0200 0.99 Shallow Concentrated Flow, Grass2
Short Grass Pasture   Kv= 7.0 fps

0.1 32 0.3300 4.02 Shallow Concentrated Flow, Bio1
Short Grass Pasture   Kv= 7.0 fps

3.9 117 0.0050 0.49 Shallow Concentrated Flow, Bio2
Short Grass Pasture   Kv= 7.0 fps

0.1 45 0.0070 6.53 20.50 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

11.4 321 Total
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Summary for Subcatchment PR-1A: Existing Roof to Remain

Runoff = 16.1 cfs @ 12.07 hrs,  Volume= 55,714 cf,  Depth= 7.93"
     Routed to Link DP-1 PR : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.17"

Area (sf) CN Description

* 84,307 98 Impervious

84,307 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment PR-4: PR-4

Runoff = 46.1 cfs @ 12.20 hrs,  Volume= 208,018 cf,  Depth= 7.45"
     Routed to Link DP-4 PR : Municipal Drain

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.17"

Area (sf) CN Description

* 284,236 98 Impervious
50,782 74 >75% Grass cover, Good, HSG C

335,018 94 Weighted Average
50,782 15.16% Pervious Area

284,236 84.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.5 35 0.0310 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.31"

0.2 21 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.4 62 0.0160 2.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 90 0.0110 2.13 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 61 0.0065 3.96 3.11 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

6.4 225 0.0001 0.59 0.46 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.010  PVC, smooth interior

1.3 127 0.0008 1.67 1.31 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.010  PVC, smooth interior

0.3 87 0.0115 5.27 4.14 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.3 53 0.0038 3.03 2.38 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

0.2 93 0.0153 7.97 14.08 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.9 279 0.0064 5.15 9.10 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.012  Concrete pipe, finished

0.3 99 0.0053 5.68 17.84 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Concrete pipe, finished

0.4 183 0.0088 7.32 22.99 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
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n= 0.012  Concrete pipe, finished

15.2 1,415 Total
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Summary for Link DP-1 EX: Municipal Drain

Inflow Area = 185,034 sf, 85.60% Impervious,  Inflow Depth = 7.57"    for  100-Year event
Inflow = 29.3 cfs @ 12.14 hrs,  Volume= 116,736 cf
Primary = 29.3 cfs @ 12.14 hrs,  Volume= 116,736 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
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Summary for Link DP-1 PR: Municipal Drain

Inflow Area = 185,118 sf, 78.58% Impervious,  Inflow Depth = 7.34"    for  100-Year event
Inflow = 28.1 cfs @ 12.09 hrs,  Volume= 113,290 cf
Primary = 28.1 cfs @ 12.09 hrs,  Volume= 113,290 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
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Summary for Link DP-4 EX: Municipal Drain

Inflow Area = 335,102 sf, 89.20% Impervious,  Inflow Depth = 7.57"    for  100-Year event
Inflow = 48.8 cfs @ 12.17 hrs,  Volume= 211,412 cf
Primary = 48.8 cfs @ 12.17 hrs,  Volume= 211,412 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
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Summary for Link DP-4 PR: Municipal Drain

Inflow Area = 335,018 sf, 84.84% Impervious,  Inflow Depth = 7.45"    for  100-Year event
Inflow = 46.1 cfs @ 12.20 hrs,  Volume= 208,018 cf
Primary = 46.1 cfs @ 12.20 hrs,  Volume= 208,018 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs















 

\\vhb\gbl\proj\Wat-LD\15571.00 Coca Cola Site 
Needham\docs\memos\Traffic\Traffic Memo_Coca-Cola 
Needham_08-31-22.docx 

Engineers Scientists Planners Designers 
101 Walnut Street, PO Box 9151, Watertown, Massachusetts 02471 
P  617.924.1770 F  617.924.2286 www.vhb.com  

To: Thomas Ryder Date: August 30, 2022 
Public Services Administration Building 
500 Dedham Avenue, Suite 118 
Needham, MA 02492 

Project #: 15571.00 

    
From: Matt Kealey, PE, PTOE 

Ashley Domogala, EIT 
Re: Traffic Evaluation - Coca-Cola Building Renovation 

9 B Street, Needham, MA 
 

Introduction 

VHB has conducted a traffic evaluation on behalf of Coca-Cola Beverages Northeast, Inc. (Coke Northeast) for 
proposed site improvements and renovations (the Project) at the existing facility located at 9 B Street in Needham, MA 
(the Site). The facility was operated as a Coca-Cola bottling and distribution facility from the 1970’s to 2018.  In 2018, 
Coke Northeast ceased all beverage production at the facility and now operates the facility as a sales and distribution 
warehouse. As proposed, the Project consists of loading dock modifications, partial demolition of building structures, 
site vehicular and pedestrian circulation and parking area modifications associated with the building changes, 
landscape improvements, stormwater treatment upgrades and utility improvements. The Project results in an overall 
reduction in building area on the Site. This memorandum has been prepared to summarize trip generation and 
transportation project research. 

Transportation Projects 

To get an understanding of potential future transportation conditions in the vicinity of the site, VHB researched recent 
projects and planned projects in the area. Two notable projects that resulted from this research are the Route 128 
Add-A-Lane project, which was recently completed near the Site, and the nearby development of Founders Park, 
which is proposing additional improvements at the intersection of Kendrick Street at Third Avenue, just south of the 
Site driveway on Third Avenue. 

Route 128 Add-A-Lane 
As part of the Route 128 Add-A-Lane project completed by MassDOT, a new interchange was added at Kendrick 
Street. It included a Route 128 northbound off-ramp and Route 128 southbound on-ramp that opened in August 
2016, as well as a Route 128 northbound on-ramp and Route 128 southbound off-ramp that opened in December 
2017. In addition, traffic signal timing adjustments were implemented at the intersection of Kendrick Street at Third 
Avenue. The full Add-A-Lane project was completed in late 2018. 

Based on a post-construction traffic study1 completed by McMahon Associates, the traffic volumes on Kendrick Street 
east of Route 128 increased by approximately 15 percent eastbound and 42 percent westbound in the weekday 
morning peak hour and by approximately 44 percent eastbound and 17 percent westbound in the weekday evening 
peak hour.  

 
1 Route 128 Add-a-Lane Post Construction Study; McMahon Associates (Boston, MA); November 25, 2019. 
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Boston Children’s Hospital at Founders Park: Kendrick Street at Third Avenue Improvements 
A Notice of Project Change (NPC) for Boston Children’s Hospital at Founders Park2 was submitted in January 2021. It 
found that the intersection of Kendrick Street at Third Avenue currently operates at an acceptable LOS C under 2019 
baseline conditions, but would be anticipated to degrade to LOS E/F under 2026 Build conditions without mitigation. 

As described in the NPC and confirmed in the SEIR Certificate for Founders Park3, the following improvements were 
proposed by Children’s Hospital Corporation at the intersection of Kendrick Street at Third Avenue: 

› Adjust signal timing and phasing to improve peak operations (requiring approval from MassDOT) 
› Adjust signal heads to improve visibility and safety 
› Increase the storage capacity of the southbound right-turn lane 
With the proposed mitigation, the intersection would operate at LOS C and E in the weekday morning and evening 
peak hours, respectively. 

Trip Generation 

Existing Trip Generation 
To quantify existing trip generation at the Site, twenty-four hour automatic traffic record (ATR) counts were conducted 
at the Site driveways on Thursday, April 7, 2022. The ATR data is included in the Attachments.  

The existing daily and peak hour trip generation are summarized in Table 1. The Site currently generates 
approximately 731 vehicle trips on a typical weekday, 23 of which occur in the weekday morning peak hour and 36 of 
which occur in the weekday evening peak hour. 

 
2 Notice of Project Change: Boston Children’s Hospital at Founders Park; Epsilon Associates, Inc. (Maynard, MA); January 15, 2021. 
3 Certificate of the Secretary of Energy and Environmental Affairs on the Single Environmental Impact Report: Founders Park (Previously Reviewed as 

Center 128); Executive Office of Energy and Environmental Affairs (Boston, MA); April 30, 2021. 
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Table 1 Existing Trip Generation 

Time Period Cars 
Single-Unit Heavy 

Vehicles 
Multi-Unit Heavy 

Vehicles Total 
Daily     
Enter 252 18 89 359 
Exit 265 17 90 372 
Total 517 35 179 731 
Morning Peak Hour (7:15-8:15 AM)    
Enter 11 1 2 14 
Exit 3 3 3 9 
Total 14 4 5 23 
Evening Peak Hour (4:00-5:00 PM)    
Enter 7 0 3 10 
Exit 24 0 2 26 
Total 31 0 5 36 
Source: ATR counts conducted on Thursday, April 7, 2022. 
 

Figures 1 and 2 show the entering and exiting volumes by 15-minute time period. 

Figure 1: Site Entering Volumes by 15-Minute Time Period 
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Figure 2: Site Exiting Volumes by 15-Minute Time Period 

 
The data summarized in Figures 1 and 2 indicates the following: 

› Peak truck activity occurs between 4:00-6:00 AM and 1:00-4:00 PM, outside of peak commuting periods 
› Vehicular activity at the site is low during the typical weekday peak commuting periods of 7:00-9:00 AM and 4:00-

6:00 PM 

Future Trip Generation 
As mentioned previously, the proposed renovations include loading dock modifications, partial demolition of building 
structures, site vehicular and pedestrian circulation and parking area modifications associated with the building 
changes, landscape improvements, stormwater treatment upgrades and utility improvements. The Project reduces the 
overall building area. Based on discussions with the Applicant, the employee count will remain the same or will slightly 
decrease for typical day to day operations. In addition, the level of truck activity is not expected to increase at the 
facility. As such, the future Site trip generation is expected to be similar to or lower than the existing Site trip 
generation. 

Conclusion 

As discussed in this memorandum, the proposed Coca-Cola building renovation is expected to result in trip 
generation that is similar to, or lower than the existing facility. Therefore, no significant traffic impact is expected as a 
result of the Project. In addition, the nearby Founders Park development is proposing further modifications at the 
intersection of Kendrick Street at Third Avenue, which should improve operations in the vicinity of the site.  
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Attachments 



Coca‐Cola Driveway PDI File #
west of 3rd Avenue

 
Client: VHB/A. Domogala
Site Code: 15571

Count Date:
Direction: EB

AM Cars Single Unit Heavy Multi Unit Heavy Total PM Cars Single Unit Heavy Multi Unit Heavy Total

12:00 AM 0 0 1 1 12:00 PM 1 0 0 1

12:15 AM 0 0 0 0 12:15 PM 0 1 0 1

12:30 AM 0 0 0 0 12:30 PM 0 0 1 1

12:45 AM 0 0 1 1 12:45 PM 0 0 0 0

1:00 AM 0 0 0 0 1:00 PM 2 0 0 2

1:15 AM 0 0 1 1 1:15 PM 1 0 0 1

1:30 AM 0 0 0 0 1:30 PM 0 0 0 0

1:45 AM 0 0 0 0 1:45 PM 0 0 0 0

2:00 AM 0 0 0 0 2:00 PM 1 0 0 1

2:15 AM 0 0 2 2 2:15 PM 2 0 0 2

2:30 AM 0 0 0 0 2:30 PM 1 0 0 1

2:45 AM 0 0 1 1 2:45 PM 0 0 0 0

3:00 AM 0 0 0 0 3:00 PM 0 0 0 0

3:15 AM 0 1 0 1 3:15 PM 1 0 1 2

3:30 AM 0 0 0 0 3:30 PM 0 0 0 0

3:45 AM 1 0 1 2 3:45 PM 0 0 0 0

4:00 AM 0 1 4 5 4:00 PM 0 0 0 0

4:15 AM 0 0 7 7 4:15 PM 0 0 0 0

4:30 AM 0 1 9 10 4:30 PM 0 0 2 2

4:45 AM 0 0 10 10 4:45 PM 0 0 0 0

5:00 AM 0 1 3 4 5:00 PM 0 0 0 0

5:15 AM 0 0 9 9 5:15 PM 0 0 1 1

5:30 AM 0 0 5 5 5:30 PM 1 0 0 1

5:45 AM 0 1 5 6 5:45 PM 0 0 0 0

6:00 AM 0 0 1 1 6:00 PM 1 0 0 1

6:15 AM 1 0 0 1 6:15 PM 0 0 0 0

6:30 AM 0 3 0 3 6:30 PM 0 0 0 0

6:45 AM 0 0 0 0 6:45 PM 1 0 1 2

7:00 AM 0 0 1 1 7:00 PM 0 0 0 0

7:15 AM 1 2 0 3 7:15 PM 0 0 0 0

7:30 AM 0 0 1 1 7:30 PM 0 0 1 1

7:45 AM 0 0 2 2 7:45 PM 0 0 0 0

8:00 AM 0 1 0 1 8:00 PM 0 0 0 0

8:15 AM 0 0 0 0 8:15 PM 0 0 1 1

8:30 AM 0 0 1 1 8:30 PM 0 1 0 1

8:45 AM 0 0 1 1 8:45 PM 0 0 0 0

9:00 AM 2 1 0 3 9:00 PM 0 0 0 0

9:15 AM 1 0 1 2 9:15 PM 0 0 0 0

9:30 AM 0 1 0 1 9:30 PM 0 0 0 0

9:45 AM 2 0 2 4 9:45 PM 0 0 2 2

10:00 AM 0 0 2 2 10:00 PM 0 0 0 0

10:15 AM 0 1 1 2 10:15 PM 0 0 0 0

10:30 AM 1 1 2 4 10:30 PM 0 0 1 1

10:45 AM 0 0 1 1 10:45 PM 0 0 1 1

11:00 AM 0 0 2 2 11:00 PM 0 0 0 0

11:15 AM 0 0 0 0 11:15 PM 0 0 1 1

11:30 AM 1 0 0 1 11:30 PM 0 0 0 0

11:45 AM 1 0 0 1 11:45 PM 0 0 0 0

AM Total 11 15 77 103 PM Total 12 2 13 27

Percentage 10.68% 14.56% 74.76% Percentage 44.44% 7.41% 48.15%

AM Peak 9:00 AM 6:30 AM 4:30 AM 4:30 AM PM Peak 1:45 PM 12:00 PM 4:30 PM 12:15 PM

Volume 5 5 31 33 Volume 4 1 3 4

Day Total 23 17 90 130

Percentage 17.69% 13.08% 69.23%

228541 ATR A

Thursday, April 7, 2022

City, State: Needham, MA

PRECISION
D A T A
INDUSTRIES, LLC

157 Washington Street, Suite 2
Hudson, MA 01749 

Office: 508-875-0100   Fax: 508-875-0118 
Email: datarequests@pdillc.com



Coca‐Cola Driveway PDI File #
west of 3rd Avenue

 
Client: VHB/A. Domogala
Site Code: 15571

Count Date:
Direction: WB

AM Cars Single Unit Heavy Multi Unit Heavy Total PM Cars Single Unit Heavy Multi Unit Heavy Total

12:00 AM 0 0 1 1 12:00 PM 1 1 0 2

12:15 AM 0 0 2 2 12:15 PM 1 0 3 4

12:30 AM 0 0 0 0 12:30 PM 0 0 0 0

12:45 AM 0 0 0 0 12:45 PM 2 0 3 5

1:00 AM 0 0 0 0 1:00 PM 0 0 3 3

1:15 AM 0 0 0 0 1:15 PM 2 1 5 8

1:30 AM 0 0 0 0 1:30 PM 0 2 1 3

1:45 AM 0 0 1 1 1:45 PM 0 3 6 9

2:00 AM 0 0 0 0 2:00 PM 0 0 3 3

2:15 AM 0 0 0 0 2:15 PM 0 0 1 1

2:30 AM 0 0 0 0 2:30 PM 0 0 5 5

2:45 AM 0 0 1 1 2:45 PM 0 1 1 2

3:00 AM 0 0 0 0 3:00 PM 1 1 3 5

3:15 AM 0 0 0 0 3:15 PM 0 0 2 2

3:30 AM 0 0 0 0 3:30 PM 0 0 3 3

3:45 AM 0 0 1 1 3:45 PM 0 0 7 7

4:00 AM 1 0 0 1 4:00 PM 0 0 0 0

4:15 AM 0 0 0 0 4:15 PM 1 0 1 2

4:30 AM 0 0 0 0 4:30 PM 0 0 0 0

4:45 AM 0 0 0 0 4:45 PM 0 0 2 2

5:00 AM 0 0 0 0 5:00 PM 1 1 0 2

5:15 AM 0 0 0 0 5:15 PM 0 0 1 1

5:30 AM 0 0 0 0 5:30 PM 0 0 0 0

5:45 AM 1 0 0 1 5:45 PM 0 0 0 0

6:00 AM 0 0 0 0 6:00 PM 1 0 0 1

6:15 AM 0 0 1 1 6:15 PM 0 1 1 2

6:30 AM 1 0 1 2 6:30 PM 0 0 0 0

6:45 AM 0 1 0 1 6:45 PM 0 0 1 1

7:00 AM 1 0 0 1 7:00 PM 0 0 0 0

7:15 AM 0 0 1 1 7:15 PM 0 0 0 0

7:30 AM 0 0 0 0 7:30 PM 0 0 1 1

7:45 AM 0 1 0 1 7:45 PM 0 0 0 0

8:00 AM 1 0 1 2 8:00 PM 0 0 0 0

8:15 AM 0 0 0 0 8:15 PM 0 0 0 0

8:30 AM 3 0 1 4 8:30 PM 0 0 0 0

8:45 AM 0 0 1 1 8:45 PM 0 0 0 0

9:00 AM 0 1 2 3 9:00 PM 0 0 0 0

9:15 AM 0 1 1 2 9:15 PM 1 0 0 1

9:30 AM 0 0 1 1 9:30 PM 0 0 2 2

9:45 AM 1 1 2 4 9:45 PM 0 0 0 0

10:00 AM 0 0 1 1 10:00 PM 0 0 1 1

10:15 AM 0 1 1 2 10:15 PM 0 0 0 0

10:30 AM 0 0 2 2 10:30 PM 0 0 1 1

10:45 AM 0 0 1 1 10:45 PM 0 0 0 0

11:00 AM 0 0 1 1 11:00 PM 0 0 0 0

11:15 AM 1 1 1 3 11:15 PM 0 0 0 0

11:30 AM 0 0 3 3 11:30 PM 0 0 0 0

11:45 AM 1 0 2 3 11:45 PM 0 0 2 2

AM Total 11 7 30 48 PM Total 11 11 59 81

Percentage 22.92% 14.58% 62.50% Percentage 13.58% 13.58% 72.84%

AM Peak 7:45 AM 9:00 AM 11:00 AM 8:30 AM PM Peak 12:00 PM 1:00 PM 1:00 PM 1:00 PM

Volume 4 3 7 10 Volume 4 6 15 23

Day Total 22 18 89 129

Percentage 17.05% 13.95% 68.99%

228541 ATR A

City, State: Needham, MA

Thursday, April 7, 2022

PRECISION
D A T A
INDUSTRIES, LLC

157 Washington Street, Suite 2
Hudson, MA 01749 

Office: 508-875-0100   Fax: 508-875-0118 
Email: datarequests@pdillc.com



Coca‐Cola Driveway PDI File #
south of 1st Avenue

Client: VHB/A. Domogala
Site Code: 15571

Count Date:
Direction: NB

AM Cars Single Unit Heavy Multi Unit Heavy Total PM Cars Single Unit Heavy Multi Unit Heavy Total

12:00 AM 0 0 0 0 12:00 PM 6 0 0 6

12:15 AM 0 0 0 0 12:15 PM 5 0 0 5

12:30 AM 0 0 0 0 12:30 PM 13 0 0 13

12:45 AM 0 0 0 0 12:45 PM 7 0 0 7

1:00 AM 0 0 0 0 1:00 PM 1 0 0 1

1:15 AM 0 0 0 0 1:15 PM 2 0 0 2

1:30 AM 0 0 0 0 1:30 PM 8 0 0 8

1:45 AM 0 0 0 0 1:45 PM 10 0 0 10

2:00 AM 0 0 0 0 2:00 PM 13 0 0 13

2:15 AM 0 0 0 0 2:15 PM 4 0 0 4

2:30 AM 1 0 0 1 2:30 PM 13 0 0 13

2:45 AM 0 0 0 0 2:45 PM 7 0 0 7

3:00 AM 0 0 0 0 3:00 PM 7 0 0 7

3:15 AM 1 0 0 1 3:15 PM 4 0 0 4

3:30 AM 0 0 0 0 3:30 PM 4 0 0 4

3:45 AM 0 0 0 0 3:45 PM 10 0 0 10

4:00 AM 1 0 0 1 4:00 PM 4 0 0 4

4:15 AM 0 0 0 0 4:15 PM 5 0 0 5

4:30 AM 0 0 0 0 4:30 PM 10 0 0 10

4:45 AM 0 0 0 0 4:45 PM 5 0 0 5

5:00 AM 0 0 0 0 5:00 PM 3 0 0 3

5:15 AM 0 0 0 0 5:15 PM 2 0 0 2

5:30 AM 1 0 0 1 5:30 PM 1 0 0 1

5:45 AM 0 0 0 0 5:45 PM 3 0 0 3

6:00 AM 0 0 0 0 6:00 PM 2 0 0 2

6:15 AM 0 0 0 0 6:15 PM 1 0 0 1

6:30 AM 0 0 0 0 6:30 PM 4 0 0 4

6:45 AM 1 0 0 1 6:45 PM 1 0 0 1

7:00 AM 0 0 0 0 7:00 PM 0 0 0 0

7:15 AM 0 0 0 0 7:15 PM 0 0 0 0

7:30 AM 0 0 0 0 7:30 PM 0 0 0 0

7:45 AM 1 0 0 1 7:45 PM 1 0 0 1

8:00 AM 1 0 0 1 8:00 PM 0 0 0 0

8:15 AM 0 0 0 0 8:15 PM 6 0 0 6

8:30 AM 1 0 0 1 8:30 PM 31 0 0 31

8:45 AM 1 0 0 1 8:45 PM 10 0 0 10

9:00 AM 1 0 0 1 9:00 PM 4 0 0 4

9:15 AM 0 0 0 0 9:15 PM 0 0 0 0

9:30 AM 0 0 0 0 9:30 PM 7 0 0 7

9:45 AM 1 0 0 1 9:45 PM 1 0 0 1

10:00 AM 0 0 0 0 10:00 PM 2 0 0 2

10:15 AM 3 0 0 3 10:15 PM 1 0 0 1

10:30 AM 3 0 0 3 10:30 PM 0 0 0 0

10:45 AM 1 0 0 1 10:45 PM 1 0 0 1

11:00 AM 2 0 0 2 11:00 PM 0 0 0 0

11:15 AM 2 0 0 2 11:15 PM 0 0 0 0

11:30 AM 1 0 0 1 11:30 PM 0 0 0 0

11:45 AM 0 0 0 0 11:45 PM 0 0 0 0

AM Total 23 0 0 23 PM Total 219 0 0 219

Percentage 100.00% 0.00% 0.00% Percentage 100.00% 0.00% 0.00%

AM Peak 10:15 AM 12:00 AM 12:00 AM 10:15 AM PM Peak 8:15 PM 12:00 PM 12:00 PM 8:15 PM

Volume 9 0 0 9 Volume 51 0 0 51

Day Total 242 0 0 242

Percentage 100.00% 0.00% 0.00%

228541 ATR B

Thursday, April 7, 2022

City, State: Needham, MA
PRECISION
D A T A
INDUSTRIES, LLC

157 Washington Street, Suite 2
Hudson, MA 01749 

Office: 508-875-0100   Fax: 508-875-0118 
Email: datarequests@pdillc.com



Coca‐Cola Driveway PDI File #
south of 1st Avenue

 
Client: VHB/A. Domogala
Site Code: 15571

Count Date:
Direction: SB

AM Cars Single Unit Heavy Multi Unit Heavy Total PM Cars Single Unit Heavy Multi Unit Heavy Total

12:00 AM 0 0 0 0 12:00 PM 4 0 0 4

12:15 AM 0 0 0 0 12:15 PM 7 0 0 7

12:30 AM 0 0 0 0 12:30 PM 2 0 0 2

12:45 AM 0 0 0 0 12:45 PM 3 0 0 3

1:00 AM 0 0 0 0 1:00 PM 1 0 0 1

1:15 AM 0 0 0 0 1:15 PM 0 0 0 0

1:30 AM 0 0 0 0 1:30 PM 0 0 0 0

1:45 AM 1 0 0 1 1:45 PM 1 0 0 1

2:00 AM 1 0 0 1 2:00 PM 2 0 0 2

2:15 AM 0 0 0 0 2:15 PM 1 0 0 1

2:30 AM 1 0 0 1 2:30 PM 0 0 0 0

2:45 AM 2 0 0 2 2:45 PM 3 0 0 3

3:00 AM 1 0 0 1 3:00 PM 0 0 0 0

3:15 AM 5 0 0 5 3:15 PM 2 0 0 2

3:30 AM 15 0 0 15 3:30 PM 0 0 0 0

3:45 AM 20 0 0 20 3:45 PM 2 0 0 2

4:00 AM 13 0 0 13 4:00 PM 5 0 0 5

4:15 AM 8 0 0 8 4:15 PM 1 0 0 1

4:30 AM 9 0 0 9 4:30 PM 0 0 0 0

4:45 AM 17 0 0 17 4:45 PM 0 0 0 0

5:00 AM 6 0 0 6 5:00 PM 1 0 0 1

5:15 AM 1 0 0 1 5:15 PM 0 0 0 0

5:30 AM 5 0 0 5 5:30 PM 0 0 0 0

5:45 AM 7 0 0 7 5:45 PM 0 0 0 0

6:00 AM 1 0 0 1 6:00 PM 1 0 0 1

6:15 AM 1 0 0 1 6:15 PM 0 0 0 0

6:30 AM 1 0 0 1 6:30 PM 0 0 0 0

6:45 AM 2 0 0 2 6:45 PM 1 0 0 1

7:00 AM 4 0 0 4 7:00 PM 0 0 0 0

7:15 AM 4 0 0 4 7:15 PM 0 0 0 0

7:30 AM 2 0 0 2 7:30 PM 0 0 0 0

7:45 AM 2 0 0 2 7:45 PM 1 0 0 1

8:00 AM 2 0 0 2 8:00 PM 1 0 0 1

8:15 AM 0 0 0 0 8:15 PM 0 0 0 0

8:30 AM 0 0 0 0 8:30 PM 3 0 0 3

8:45 AM 1 0 0 1 8:45 PM 0 0 0 0

9:00 AM 5 0 0 5 9:00 PM 0 0 0 0

9:15 AM 2 0 0 2 9:15 PM 0 0 0 0

9:30 AM 5 0 0 5 9:30 PM 0 0 0 0

9:45 AM 3 0 0 3 9:45 PM 1 0 0 1

10:00 AM 5 0 0 5 10:00 PM 1 0 0 1

10:15 AM 7 0 0 7 10:15 PM 0 0 0 0

10:30 AM 7 0 0 7 10:30 PM 0 0 0 0

10:45 AM 11 0 0 11 10:45 PM 1 0 0 1

11:00 AM 3 0 0 3 11:00 PM 0 0 0 0

11:15 AM 2 0 0 2 11:15 PM 0 0 0 0

11:30 AM 0 0 0 0 11:30 PM 0 0 0 0

11:45 AM 3 0 0 3 11:45 PM 0 0 0 0

AM Total 185 0 0 185 PM Total 45 0 0 45

Percentage 100.00% 0.00% 0.00% Percentage 100.00% 0.00% 0.00%

AM Peak 3:30 AM 12:00 AM 12:00 AM 3:30 AM PM Peak 12:00 PM 12:00 PM 12:00 PM 12:00 PM

Volume 56 0 0 56 Volume 16 0 0 16

Day Total 230 0 0 230

Percentage 100.00% 0.00% 0.00%

228541 ATR B

City, State: Needham, MA

Thursday, April 7, 2022

PRECISION
D A T A
INDUSTRIES, LLC

157 Washington Street, Suite 2
Hudson, MA 01749 

Office: 508-875-0100   Fax: 508-875-0118 
Email: datarequests@pdillc.com
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