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17th STREET IMPROVEMENTS 

0.0 EXECUTIVE SUMMARY 

The 17th Street Improvements project is located in the City of Virginia Beach’s Resort Area, 

between Cypress Avenue and Pacific Avenue.  17th Street is an access route to the Central Beach 

District and is at the southern boundary of the ViBe District.  The existing road is narrow and 

unfriendly to everyday users and visitors.  The corridor needs to be improved to provide safer, 

easier access to the revitalizing community while providing aesthetic improvements consistent 

with the Resort Area. 

WSP has been retained by the City of Virginia Beach to provide engineering services to prepare 

a Preliminary Engineering Report (PER) that investigates alternatives that will be used to define 

the scope of the improvement project. 

The improvements include widening the existing lanes to 11’, adding bike lanes on either side of 

the street, and providing wider sidewalks for pedestrian use.  All overhead utilities will be 

relocated into a new underground utility duct banks for the length of the project. The street 

lighting in the corridor will be enhanced to LED street lights. The drainage system will be 

upgraded to add capacity and reduce flooding. Aesthetic features will include site furnishings, 

concrete sidewalk with paver accents, paver crosswalks, and landscaping. 

 

Things to Consider 

During our investigation, we discovered several items that require consideration and/or 

coordination with the City. 

� Construction will require four seasons to complete.  This schedule can be enhanced by 

allowing private utilities companies to work during the summer season.  Private utility 
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construction activities include pulling cable and making service connections.  This work can 

be completed under a single outside lane closure. 

� There are proposed projects along 18th Street, 19th Street, and the potential Sportscenter 

being designed and/or constructed during the design process of this project.  Stormwater 

management, maintenance of traffic, and other disciplines will need to be coordinated 

with these projects to create a comprehensive plan for this part of the City. 

� The VSMP permitting approach for this project needs to be coordinated further with the 

city’s Surface Water Regulatory Compliance Division to determine the best strategy.  The 

City should consider one VSMP permit for this project in which the City of Virginia Beach is 

the operator this project. The engineer would provide final design plans for all phases of 

the project that comply with the VSMP regulations and each contractor awarded portions 

of the contract would comply with these plans as well as submit their own pollution 

prevention plan for city approval.  Since this project will be constructed over multiple 

seasons and could have multiple construction contracts, there could be complications with 

the permit process.  

Overview 

� The roadway will be widened to accommodate four (4) 11-foot lanes, two (2) 4-foot bike 

lanes, curb and gutter, and 8-foot sidewalks on either side.  The longitudinal slope will be 

matched as best as possible to accommodate tie-ins to the existing storefronts and 

driveways. 

� Stormwater management will be achieved onsite by a combination of porous asphalt best 

management practices (BMPs), underground storage, and proposed storm sewer system 

underneath the curb and gutter. 

� Public utilities will be relocated and consolidated to clean up the corridor and resolve 

conflicts with the proposed underground utility duct bank.  Private utilities will be 

relocated within the utility duct bank and overhead lines removed. 

� Contaminated soils and groundwater were discovered within the eastern portion of the 

project (Baltic Avenue to Pacific Avenue).  Further studies are required to determine the 

extent of the contamination.  Mitigation practices will need to be utilized during 

construction to meet Virginia Department of Environmental Quality standards. 

� Aesthetic treatments will be utilized to be consistent with the Resort Area aesthetics.  

Street trees will be planted where applicable.  Paver bands within the buffer area and 

concrete pavers within the crosswalks will be utilized to be consistent with Pacific Avenue 

and Laskin Gateway projects. 

� LED Street lights and pedestrian lights will be provided throughout the corridor. 

� Existing signals will be replaced to meet City standards.  Existing signal poles that are 

under 10 years old may be reused if they are not in conflict with the other design features. 
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� Traffic along 17th Street will be maintained during construction.  Construction will require 

4 seasons due to the construction moratorium during the summer. 

� The project should be permitted as one project under one VSMP permit for which the City 

of Virginia Beach is the operator. 

Below is a summary of the engineer’s estimate of probable cost: 

17th Street Improvements 

General Requirements / Earthwork $2,690,000 

Pavement / Incidentals $3,019,000 

Stormwater Management / E&S Alternate 1 $2,347,000 

Stormwater Management / E&S Alternate 2  $2,547,000 

Utility Duct Bank $3,000,000 

Water Line $1,810,000 

Sanitary Line $1,014,000 

Signals / ITS / Pavement Markings and Signage $1,933,000 

Maintenance of Traffic $2,190,000 

Street Lights $410,000 

Landscaping $400,000 

Hazardous Material Mitigation $1,057,000 

Subtotal with Stormwater Alternate 1 $19,303,000 

Subtotal with Stormwater Alternate 2 $19,452,000 

25% Contingency $4,967,500 

Total Project Cost with Stormwater Alternate 1 $24,837,500 

Total Project Cost with Stormwater Alternate 2 $25,037,500 
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1.0 INTRODUCTION 

The 17th Street Improvements project is located along 17th Street between Cypress Avenue and 

Pacific Avenue in the City of Virginia Beach’s Resort Area. The corridor of 17th Street (also known 

as Virginia Beach Boulevard) runs east-west and is a main access point to the Virginia Beach 

Resort Area. Dominated by commercial properties, there are a variety of businesses located 

within this four block corridor.  In 2015, the City of Virginia Beach created the ViBe District, “an 

arts and cultural district and technology zone.”  The ViBe District is an artistic mixing bowl meant 

to give the arts a place to flourish and cross-pollenate.  To support the vision of the ViBe District, 

improvements to this major thoroughfare will appeal to future development, and advance 

connectivity into the City’s Resort Area.  The improvements to 17th Street will include widening 

the corridor to include four (4) lanes, two (2) bike lanes, and wider sidewalks. All above ground 

private utilities will be relocated into a new underground utility duct bank from Cypress Avenue 

to Pacific Avenue.  The drainage system will be upgraded. Landscape, hardscape, and other 

aesthetic upgrades will be implemented, including light fixtures, paver systems, street trees, and 

crosswalks.  These improvements will require significant coordination and planning to minimize 

impacts to businesses, residents, and visitors to the Resort Area. 

Project Objective 

The purpose of the 17th Street improvement project is to provide infrastructure and streetscape 

improvements to meet the goals of the ViBe District and the Resort Area. This project was 

stimulated by the Resort Area Strategic 

Action Plan (RASAP), which was adopted by 

the City of Virginia Beach in 2008. The 

streetscape will improve the aesthetics of the 

area with the relocation of all above ground 

utilities to underground facilities and provide 

continuity through the hardscape and 

landscape design.  The project will introduce 

a true multimodal design that provides a 

corridor which allows pedestrians, bicyclists, 

and motorists to operate safely together.  

The purpose of this Preliminary Engineering 

Report (PER) is to investigate design alternatives that will be used to develop the scope of the 

improvements project. This PER provides an evaluation of the following: 

� Traffic operations 

� Roadway design criteria 
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� Right of way impacts  

� Stormwater management 

concepts 

� Drainage design criteria 

� Utility design criteria for public 

and private utility 

� Subsurface Utility Engineering 

(SUE) investigation 

� Geotechnical investigation 

� Streetscape and landscape 

concepts 

� Lighting design concepts and 

design criteria 

� Construction phasing  

� Maintenance of traffic during construction criteria 

� Permit requirements 

� Estimate of probable project cost 

 

The proposed typical section from Cypress Avenue to Pacific Avenue includes four (4) 11-foot 

lanes, two (2) 4-foot bike lanes, curb and gutter, two (2) 8-foot sidewalks, and a variable width 

amenity area between the bike lane and sidewalk on each side of the road. This typical is shown 

below and depicts the intersection of Virginia Beach Boulevard and Cypress Avenue looking 

east.  
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General Design Criteria 

The design criteria for this project reference the following sources:  

� Manual on Uniform Traffic Control Devices, U. S. Department of Transportation Federal 

Highway Administration (FHWA), (2009) 

� American Association of State Highway and Transportation Official (AASHTO), Guide for 

the Development of Bicycle Facilities, 2012, Fourth Edition 

� Virginia Department of Transportation (VDOT), Location and Design Division, Road Design 

Manual, Volume 1, Current Edition.   

� Virginia Department of Transportation (VDOT) Road and Bridge Specifications, 2016 

� Virginia Department of Transportation (VDOT) Road and Bridge Standards, 2008, Volume 1 

and 2, 2016 Revision. 

� VDOT’s Virginia Work Area Protection Manual, Standards and Guidelines for Temporary 

Traffic Control, 2011 Edition, 2015 Revision 1. 

� VDEQ Virginia Stormwater Management Regulations 

� VDEQ Erosion and Sediment Control Regulations 

� VDEQ Chesapeake Bay Preservation Area Regulations 

� VDEQ Draft Stormwater Management Handbook, 2013 

� City of Virginia Beach, Department of Public Utilities Design Guideline Manual, Current 

Edition 

� City of Virginia Beach, Department of Public Works, Engineering Division, Specifications 

and Standards, Current Edition 

� City of Virginia Beach, Amendments to the VDOT Road and Bridge Specifications, 2007  

� FHWA, Developing and Implementing Transportation Management Plans for Work Zones, 

2005 Edition 

� American Association of State Highway and Transportation Official (AASHTO), Policy on 

Geometric Design of Highways and Streets, 2011 Edition 

� American Association of State Highway and Transportation Official (AASHTO), Roadside 

Design Guide, 4th Edition 

� 12VAC5-590 Waterworks Regulations (Commonwealth of Virginia) 

� 9VAC25-790 Sewage Collection and Treatment Regulations (Commonwealth of Virginia) 

� Virginia Department of Health 
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� City of Virginia Beach Department of Public Utilities Design Standards Manual 

� The City of Virginia Beach Department of Public Utilities Standard Details 

� Hampton Roads Planning District Commission – Regional Construction Standards (5th 

Edition)
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2.0 ROADWAY 

Overview 

This project includes roadway improvements to 17th Street from Cypress Avenue to Pacific 

Avenue.  These improvements will include two (2) eastbound lanes, two (2) westbound lanes, 

two (2) bike lanes, curb and gutter, and sidewalks on both sides of 17th Street. 

This section will develop roadway design criteria, provide conceptual typical sections, identify 

potential design waiver or exceptions and identify right of way requirements. 

Summary of Existing Conditions 

Existing Typical Section 

The existing right of way along this corridor varies between 76-feet and 80-feet.  The existing 

roadway within the right of way is a four-lane section with two (2) eastbound lanes and two (2) 

westbound lanes, curb and gutter, and sidewalks on both sides.  The existing roadway footprint, 

from the back of sidewalk on the north side to the back of sidewalk on the south side, varies 

between 50-feet and 65-feet.  Although the existing roadway has four lanes, the existing lanes 

are extremely narrow; the lanes are 7-feet wide in some locations.  The existing curb, gutter, and 

sidewalk also vary in size and type throughout the corridor with varying gutter pan sizes ranging 

from 18-inches wide to 36-inches wide and sidewalk widths varying between 0-feet and 6-feet.  

The block from Arctic Avenue to Pacific Avenue contains on-street parking, but the existing 

parking spaces are also undersized. 

FIGURE 2-1: EXISTING TYPICAL SECTION LOOKING EAST FROM THE INTERSECTION OF VIRGINIA BEACH BOULEVARD AND CYPRESS AVENUE 
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Existing Roadway Classification 

The classification of 17th Street (or Virginia Beach Boulevard) is an Urban Minor Arterial (GS-6) by 

the City of Virginia Beach.  The average daily traffic (ADT) for 17th Street between Cypress 

Avenue and Pacific Avenue is approximately 11,000 vehicles.  The posted speed limit in this 

corridor is 25 mph.  The project includes five (5) intersections.  The classifications of the 

roadways within the project corridor, including 17th Street, are: 

TABLE 2-1: EXISTING ROADWAY CLASSIFICATION AND SPEED 

Road Name Classification GS Design 

Speed 

(mph) 

Posted 

Speed 

(mph) 

17th Street (Virginia Beach 

Boulevard) 
Urban Minor Arterial GS-6 30 25 

Pacific Avenue  Urban Minor Arterial GS-6 40 35 

Cypress Avenue Local Street GS-8 30 25 

Mediterranean Avenue Local Street GS-8 30 25 

Baltic Avenue Urban Minor Arterial GS-6 30 25 

Arctic Avenue Urban Minor Arterial GS-6 30 25 

Roadway Design 

Design Criteria 

The design criteria for the 17th Street Improvements project incorporate standards established 

by the City of Virginia Beach, the Virginia Department of Transportation (VDOT), and the 

American Association of State Highway and Transportation Officials (AASHTO).  The posted 

speed limit for the corridor is 25 mph; therefore, the design speed will be 30 mph. 
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Horizontal Design Criteria 

The proposed roadway will have the same roadway classification as the existing.  The project 

corridor is classified as an Urban Minor Arterial between Cypress Avenue and Pacific Avenue and 

this establishes classification criteria for the City of Virginia Beach Standards and VDOT 

geometric design of the roadway, which is GS-6.  The intersecting streets Pacific Avenue, Arctic 

Avenue, and Baltic Avenue are also classified as a GS-6 and will follow the same horizontal 

criteria as 17th Street.  All other intersecting roadways are considered Local Streets, GS-8, and 

will follow the horizontal criteria established by the City of Virginia Beach and VDOT. 

Clear Zone and Lateral Offset Guideline for Roadways with Curb 

The clear zones for urban arterials, according to the VDOT Road Design Manual, should be a 

minimum 4-feet wide measured from the face of curb while maintaining a minimum lateral 

offset (clearance) of 1.5-feet behind the face of curb. Fixed objects, such as bike racks or 

benches, should be placed at a minimum of 4-feet from the face of curb. Breakaway devices, 

such as signs and luminary supports, should have a minimum lateral offset (clearance) of 1.5-

feet from the face of curb. Intersections and driveway openings should have a 3-foot minimum 

lateral offset (clearance) from the sides of the opening to provide adequate clearance for 

turning vehicles.  

Vertical Design Criteria 

The 17th Street longitudinal profile will be designed in accordance with the City of Virginia Beach 

Standards, using a 30 mph design speed with minimum longitudinal grades of 0.3%. In order to 

maintain the existing drainage patterns and minimize impacts outside of the right of way, the 

vertical profile along 17th Street will follow the existing grading as closely as possible, generally 

keeping high and low points at their existing locations. However, the existing longitudinal slope 

FIGURE 2-2: PROPOSED ROADWAY SECTION LOOKING EAST FROM THE INTERSECTION OF VIRGINIA BEACH BOULEVARD AND CYPRESS AVENUE  
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of the block between Cypress Avenue and Mediterranean Avenue along 17th Street is nearly flat.  

The vertical grade will need to be adjusted to resolve the existing drainage issues in this area.  

The vertical elevation of the road will also need to be adjusted to remedy years of pavement 

overlays that has raised the elevation of the crown and the cross slope of the road to 5% in 

locations.  Due to the project being in a dense urban area, design development will need to 

provide smooth tie-ins at existing right of way lines. The majority of the tie-ins will be to existing 

curbs, sidewalks, or adjacent paved areas. The vertical design will need to maintain adequate 

sight distances, provide suitable grades to existing roadways and private entrances, limit 

drainage spread, and supply adequate cover over existing and proposed utilities.  

Intersection Sight Distance 

The intersection sight distance for vehicles entering 17th Street will be evaluated for each 

intersection along the project corridor. According to the City of Virginia Beach standards, 

intersection sight distance is based on a height of eye of 3.5 feet and an object height of 3.5 

feet.  Given the design speed is 30 MPH, the sight distance required at a signalized intersection 

is 350 feet for a minor arterial (based on 25 MPH =85th percentile of 30 MPH).  Sight distance 

requirements may be reduced at signalized intersections for protected movements when the 

traffic signal assigns the right of way, thereby reducing the required visibility needs.  However, 

unprotected right and left hand turning movements still need to meet the sight distance criteria. 

On-Street Parking 

The existing block from Arctic Avenue to Pacific Avenue contains eight (8) on-street parking 

spaces on the north side of 17th Street and nine (9) on-street parking spaces on the south side of 

17th Street.  These parking spaces provide parking to the business on the south side of 17th 

Street and, therefore, the City would like to include this feature in the new corridor 

configuration.  However, within this block the right of way is approximately 78-feet wide and has 

storefronts abutting the right of way line.  The City of Virginia Beach requires on-street parking 

stalls to be 9 feet wide from the face of curb.  The constraints of right of way and adjacent 

buildings will prevent the proposed improvements from including on-street parking in 

combination with multimodal improvements within this block.  Only bike lanes and sidewalk 

improvements will be accommodated between the block of Arctic Avenue to Pacific Avenue. 

Sidewalks and Buffers 

Pedestrian facilities are an important part of the design in an environment such as this corridor.  

The minimum width for a pedestrian access route is 4-feet (VDOT).  The City desires a pedestrian 

access route in the Beach Borough area to be 8-feet.  The buffer between the back of curb and 

the sidewalk should be 4-feet to provide placement of lateral obstructions including items such 

as fire hydrants, street lights, signs, signal poles, and landscaping.  The City of Virginia Beach 
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standards dictate that all sidewalks will be a minimum of 5-feet wide with a 3-foot buffer space 

between the back of curb and sidewalk.  For posted speeds of 25 mph or less, a 3-foot wide 

buffer may be utilized to provide the lateral offset for the placement of smaller signs (VDOT).  In 

unique situations where buffer strips are not provided, additional right of way may be necessary 

for the placement of lateral obstructions. 

Intersections 

The 17th Street Improvement project encompasses five (5) intersections, all of which are 

signalized, including: 

� Cypress Avenue and 17th Street 

� Mediterranean Avenue and 17th Street 

� Baltic Avenue and 17th Street 

� Arctic Avenue and 17th Street 

� Pacific Avenue and 17th Street 

The intersection of 17th Street and Pacific Avenue is the eastern terminus of this project.  Work 

done in this intersection will be minimal to tie into the existing facilities.  All of the other 

intersections will be completely rebuilt as part of this project.  The intersections will be improved 

a minimum of 100 feet from the intersection along the crossing streets measured from the curb 

return.  This distance will vary from intersection to intersection based upon the utility relocation 

and stormwater management requirements along the crossing street.  Existing signal poles at 

each intersection will be analyzed based upon their age, location, and conflicts with proposed 

work to determine if they will need to be replaced.  A summary of the design criteria is listed in 

Table 2-2. 

TABLE 2-2:  PROPOSED DESIGN CRITERIA 

Design Criteria 

City of Virginia Beach Roadway Classification Urban Minor Arterial 

VDOT Geometric Design Criteria GS-6 

Design Speed 30 mph 

Posted Speed 25 mph 

Average Daily Traffic (2016) 10,949 

Percent Trucks 5% 

Slope Design Standards 3:1 
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Maximum Cross Slope Normal Crown (2%) 

Minimum Roadway Grade 0.3% 

Maximum Grade 4% 

Number of Lanes 4 

Lane Width 11’ 

Bike Lane Width 4’ 

Sight Distance at Intersections 350’ 

Stopping Sight Distance (Minimum) 150’ 

Minimum Horizontal Radius 251’ 

Minimum Lateral Offset (Clearance) from 

Face of Curb 
1.5’ 

Standard Curb and Gutter VBCG-1 

Minimum Sidewalk Width 5’ 

Minimum Buffer Strip Width 3’ 

Design Waivers and Design Exceptions 

Design Waivers 

Design Waivers are required when design criteria meet or exceed AASHTO minimal design 

requirements but fall short of VDOT’s minimal design requirements. The Design Waiver Policy is 

applicable to VDOT-owned and maintained roadways only. The project corridor is maintained by 

the City; therefore, design criteria deviations that typically require VDOT design waivers will only 

need approval by the City Engineer. At this time, no design waivers are anticipated for the 17th 

Street Improvements project.     

Design Exceptions 

Any design feature that does not meet AASHTO minimum design criteria needs to be justified 

and documented, and the Federal Highway Administration (FHWA) has established 13 

controlling criteria requiring a formal approval of a Design Exception.  At this time, no design 

exceptions are anticipated for the 17th Street Improvements project.    
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Right of Way Impacts 

Overview 

The existing right of way along 17th Street is approximately 80-feet wide, but varies to 78-feet 

wide in the block from Artic Avenue to Pacific Avenue.  The proposed typical section from 

Cypress Avenue to Arctic Avenue is 78-feet wide and fits within the existing right of way.  

Although the proposed roadway and sidewalk footprint will not require right of way fee takes, 

there will still be right of way impacts in the form of permanent and temporary easements along 

the corridor. 

Permanent Easements 

Stormwater Management 

Stormwater management facilities are expected to be constructed within the right of way or 

within City of Virginia Beach property.  Therefore, no easements are anticipated. 

Lighting 

One (1) electrical service cabinet will be required to accommodate street lighting.  The size of 

the cabinet used will be 60” x 60” x 18”, which is larger than the standard cabinet size due to 

increased demand of running additional items.  The ideal location for this cabinet has been 

determined to be near the City of Virginia Beach-owned library.  An easement may be required 

for this cabinet. 

Traffic Control Facilities 

Traffic signals require cabinets for controls and wiring.  The traffic signals have the option to be 

pole mounted on the signal pole or ground mounted with a 24” concrete pedestal.  The 

placement of the traffic signals and the traffic signal cabinets may require easements.  Traffic 

signal locations and cabinet locations will be addressed as the design progresses. 

Private Utilities 

Currently, it is believed that some of the private utility companies have easements for services 

from the 17th Street pole mounted facilities. These easements will have to be researched and 

verified, and additional easements will be identified during the project development phase.  

Dominion Virginia Power anticipates the following easements for switches and transformers: 

� Four (4) 20’ x 20’ easements for switches (one per block) = 1,600 square feet 
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� Eight (8) 10’ x 20’ easements for transformers (two per block) = 1,600 square feet 

� Estimated total permanent easements for switches and transformers = 3,200 square feet 

All easements need to be clear of obstructions, including landscape items.  

Should a utility box be required at the corners of the intersections, it will be placed outside of 

the intersection sight distance triangles and additional permanent easements will be required.  

Temporary Easements 

Temporary construction easements will be required behind the sidewalk for construction access 

where there is open space.  For construction access, 5’ feet from the back of sidewalk will be 

assumed. 
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3.0 Stormwater Management 

Overview 

The 17th Street Improvements project involves improvements to 17th Street (also known as 

Virginia Beach Boulevard) from Cypress Avenue to Pacific Avenue in the City of Virginia Beach’s 

Resort Area. The project takes place completely within the Rudee Inlet/Atlantic Hydrologic Unit 

Code (HUC).  The project area is drained by four separate piped storm sewer outfalls.  

The purpose of this section is to examine the stormwater quality and quantity requirements to 

meet Technical Criteria IIB of the Virginia Stormwater Management Program (VSMP) regulations 

for two alternative stormwater management concepts within the project corridor.  In addition, 

locations outside were analyzed for a possible location of an offsite stormwater management 

facility that could provide VSMP compliance for this project and potentially other future projects 

in the same watershed.   

Existing Conditions 

The 17th Street project is located in a highly developed urban area currently comprised of mostly 

commercial land use with little undeveloped area. The project extends from the mid-block of 

17th Street between Parks Avenue and Cypress Avenue east to Pacific Avenue and involves 

reconstruction across of the entire right of way corridor. The project area is comprised of 

approximately 6% managed turf, and 94% impervious land cover. Per the geotechnical borings1, 

the soils found in the project area are classified as fill, lean clay, sandy lean clay, and clayey fine 

sand. Initial soil borings recorded a 24-hour stabilized ground water reading between 5’ and 10’ 

feet below the ground surface.   

Drainage from the project is conveyed by four separate storm sewer systems to four different 

outfall points. Figure B3.2 in Appendix B shows the outfall locations for the existing project area. 

The following is a description of the existing drainage patterns    

� The western portion of the project, mid-block between Parks Avenue and Cypress 

Avenue to Baltic Avenue, has an inadequately sized storm sewer system to convey the 

10-year storm. Design plans for surrounding roadway and drainage improvement 

projects for City of Virginia Beach, existing survey, and a CCTV inspection of the 

suspected outfall were analyzed to determine the existing drainage pattern.  The 

collected data indicated an approximately 300’ long 24” RCP pipe at one time connected 

the 17th and 16th street storm sewer systems, and ultimately drained to North Lake 

Holly. The 300’ pipe is in poor condition (i.e., severe tapped roots, clogged, broken pipe 

positions and debris, and a sealed downstream junction box rim), as shown in Figure 3-1  

                                                 
1 17th Street Improvement Borings, 3/8/17, GET Solutions, Inc. 
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+ 

 

Since this section of the system is blocked, it is assumed the ester portion of the project 

drain either by spilling over into the adjacent storm system to the east that flows to 

North Lake Holly (Outfall 2) or by eventually backflowing into a roadway ditch to the 

west that ultimately discharges to an existing retention pond at the City of Virginia Beach 

Convention Center (Outfall 1). 

� The intersection of 17th Street and Baltic Avenue drains to an existing 36-inch concrete 

storm sewer system that runs south along Baltic Avenue, and outfalls into North Lake 

Holly (Outfall 2).  

� The eastern blocks of the project, the section between Baltic Avenue and Pacific Avenue, 

outfall into a recently constructed 42-inch concrete storm sewer system in Arctic Avenue 

(CIP 7-005). This system drains into a channel south of 16th Street, which ultimately 

outfalls into North Lake Holly (Outfall 3).  

� The easternmost portion of the site drains into an existing 30-inch concrete-lined storm 

sewer system located along Pacific Avenue flowing to North Lake Holly (Outfall 4).    

The project area drains into two separate watersheds; however, the entire project site is located 

completely within the Atlantic HUC. The western system (Outfall #1) partially drains to the 

Lynnhaven River/Chesapeake Bay Watershed and the rest of the project outfalls Drain to North 

Lake Holly in the Rudee-Owl Creek Watershed to the Atlantic Ocean.  Appendix B, Figure B3.2 

shows the existing drainage divides and HUC boundary.  

Throughout the project area, the existing storm sewer systems are undersized to convey the 10-

year storm. 12-inch concrete pipes, polyvinyl chloride pipes (PVC), and clay pipes convey 

drainage within the right of way. The existing street gutters have minimal longitudinal slope and 

in many locations, do not convey runoff to an inlet without significant ponding in the gutter 

pans. Many of the adjacent properties do not pipe their drainage into the existing storm sewer 

FIGURE 3-1: CCTV PHOTOS OF EXISTING OUTFALL PIPE DOWNSTREAM OF STRUCTURE 2059.  EXACT LOCATION OF 

OUTFALL IS UNKNOWN. 
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system; instead, they drain by sheet flow down the existing entrances into the right of way or are 

piped through roof drains directly onto the sidewalk.  

Initial investigation of the western storm sewer system (midblock of Parks Avenue and Cypress 

Avenue to Baltic Avenue), shown in Figure 3-2, identified the following inadequacies: 

� The storm sewer system between Cypress Avenue and Baltic Avenue does not have 

positive flow to an outfall. Currently, runoff in the system builds up until it backflows 

northward along Mediterranean Avenue in a 15-inch concrete storm sewer system. This 

storm sewer system connects to a roadside ditch located on 18th Street. Water backflows in 

this roadside ditch along the south side of 18th Street to a 12-inch concrete pipe, at invert 

elevation 6.88’, and then eventually flows westward down 18th Street to a 42-inch concrete 

pipe that outfalls into an existing retention basin at the Convention Center. All inverts of 

the ditch and storm sewer system located within the project area between Cypress Avenue 

and Baltic Avenue are lower than the 12-inch concrete pipe invert elevation of 6.88’.  An 

exhibit of the existing storm sewer system between Cypress Avenue and Baltic Avenue is 

located in Appendix B, Figure B3.3. 

� Stormwater runoff collects in private property parking lots and the roadway surface along 

the 17th Street corridor between Mediterranean Avenue and Baltic Avenue before it 

eventually spills over into the 36” RCP storm system located in Baltic Avenue.          

� Stormwater from the block between Cypress Avenue and Mediterranean Avenue flows to 

two existing drop inlets located at the southwest and northwest corners of the 17th Street 

and Mediterranean Avenue intersection. Approximately 2.3 acres of runoff from the 

neighboring parcels and roadway sheet flow to the southwestern inlet; while 

approximately one acre sheet flows from the neighboring parcels and roadway to the 

northwestern inlet. These inlets connect to the downstream system with dual 8-inch PVC 

pipes placed underneath Mediterranean Avenue.  

FIGURE 3-2: WESTERN STORM SEWER SYSTEM  
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� Significant ponding occurs near the eastern corners of the Cypress Avenue and 17th Street 

intersection, and along the southwestern corner of Mediterranean Avenue and 17th Street 

in sumped curb areas without an inlet.    

� During a field visit [February 13th, 2017], standing water was observed approximately one 

to two feet below the rim in storm sewer structures between Cypress Avenue and Baltic 

Avenue, and the storm sewer structures on Baltic Avenue between 17th Street and 18th 

Street. The southern ditch on 18th Street was dry indicating that the ditch does not 

backflow into the system in dry conditions, and that the system is unable to completely 

dewater via the ditch. 

Initial investigation of the storm sewer system at the intersection of Baltic Avenue and 17th 

Street identified the following inadequacies: 

� The current outfall into North Lake Holly (Outfall # 2) does not have adequate outlet 

protection. Erosion has occurred at the outfall and the adjacent banks. See figure 3-3.  

� Ponding occurs around the corners of the intersection of Baltic Avenue and 17th Street. 

Initial investigation of the storm sewer system along 17th Street between Baltic Avenue and 

Pacific Avenue identified the following inadequacies: 

� Stormwater from the northwestern intersection of Arctic Avenue and 17th Street, as well as 

the southbound travel lanes of Arctic Avenue between 18th Street and 17th Street flows 

through the tow yard at the corner of 18th Street and Arctic Avenue. Flow continues 

southward through the “17th Street Parking Lot” (414 Virginia Beach Boulevard) and back 

into the 17th Street storm sewer system, where it eventually drains back into the recently 

upgraded storm sewer system in Arctic Avenue. This storm sewer system drains through 

the middle of these private properties without a public drainage easement. An exhibit of 

FIGURE 3-3: EXISTING OUTFALL # 2 INTO NORTH LAKE HOLLY 
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the existing layout can be found in Figure 3-4 below. 

 

Drainage Design Criteria 

Hydrology 

A 10-year storm event was used for the analysis of the proposed and existing drainage areas 

that contribute to the drainage system along 17th Street according to the Virginia Beach Public 

Works (VBPW) Specifications and Standards, Section 8.5.2.d. The Rational Method was used for 

computations of peak discharges per VBPW Specifications and Standards, Section 8.5.2.a. Runoff 

coefficients are in accordance with Table 8-1 of the VBPW Specifications and Standards, Section 

8.6. For time of concentration calculations, the Seelye Method (VDOT Drainage Manual, 

FIGURE 3-4: 17TH STREET AND ARCTIC AVE INTERSECTION DRAINAGE SYSTEM 
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Appendix 6D-1) is used and, where necessary, the Kirpich Method (VDOT Drainage Manual, 

Appendix 6D-5).   

The drainage sub-areas of the project corridor were examined and it was determined that the 

runoff coefficients range from approximately 0.70 to 0.90 with the area being mostly impervious. 

Times of concentration were therefore low ranging from 5 to 10 minutes in most cases. All 

existing drainage sub-areas patterns are maintained to their respective outfall systems. Rainfall 

intensity and total rainfall values will be in accordance with Tables E.12 and E.13 of the Public 

Works Specifications and Standards.  

Hydraulics 

The storm sewer pipe for this project is reinforced class III concrete pipe (RCP).  The minimum 

pipe diameter is 15-inches. The minimum slope in pipes is 0.3% (0.003 ft/ft). The minimum 

hydraulic velocity in the pipes is 2.5 fps. Pipes are sized and evaluated using Manning’s formula. 

A roughness coefficient, n, equal to 0.013 is used for concrete pipe. All standards comply with 

VBPW Specifications and Standards. 

Storm sewer structures are placed so that the pipe length between each structure is no greater 

than 300 feet for storm drainage pipes less than 48-inches in diameter. For pipes 48-inches in 

diameter or greater, the maximum distance between structures is 400-feet per VBPW 

Specifications and Standards. In addition, the spread of water on the pavement is limited to 

eight feet from the face of the curb for a rainfall intensity of 3.5 in/hr per VBPW Specifications 

and Standards. Flanking inlets are provided at sag locations to limit the spread of stormwater in 

the proposed roadway pavement to comply with these guidelines. 

All corrugated metal pipe (CMP), polyvinyl chloride pipe (pvc), class II concrete pipe, 12” 

concrete pipe, and clay pipe within the right of way and all drainage easements shall be 

upgraded to minimum class III concrete pipe with VDOT minimum allowable cover.  All other 

pipe less than VDOT minimum allowable cover shall be upgraded to class IV concrete pipe, 

when the pipe is under traffic loading under the roadway pavement sections. 

Stormwater Management Design Criteria 

The stormwater management plan for this project shall be in accordance with the Virginia 

Stormwater Management Program (VSMP) permit regulations 9VAC25-870. Under these 

regulations, all land-disturbing activities are required to comply with Technical Criteria Part II B. 

Proposed impervious cover for the project is assumed to be 100% (except the green space 

located west of the bus stop near 17th Street and Cypress Avenue) to determine stormwater 

quality and quantity requirements. This assumption makes the design conservative for the 

preliminary design. As design progresses and landscaping plans are finalized, the proposed 

impervious cover should be slightly reduced.  Soil Conservation Service (SCS) methods in 



 

CITY OF VIRGINIA BEACH 23 | P a g e  

 

17th STREET IMPROVEMENTS 

combination with stormwater modeling software (PCSWMM) was utilized to determine the 

preliminary channel erosion and flood protection requirements for this PER.  Curve numbers 

assumed D-soils and good conditions for all land cover types. 

Stormwater Quality  

The total phosphorus load of a land disturbing activity occurring on prior developed land shall 

be reduced 20% below the predevelopment total phosphorus load. Compliance with the water 

quality design criteria was determined by utilizing the Virginia Runoff Reduction Method. 

Preliminary runoff reduction method calculations for the project and a summary of the pollutant 

load reductions can be found in Appendix B. 

Stormwater Quantity 

Water quantity regulation measures must be designed according to 9VAC25-870-66 of the 

VSMP regulations for channel and flood protection. 

For channel protection criteria, under section B.3 of 9VAC25-870-66, the post-development one-

year storm peak flow multiplied by the post-development 24-hour runoff volume cannot exceed 

80% of the predevelopment peak flow multiplied by the predevelopment 24-hour runoff volume 

(energy balance equation). Or, under Section B.1, manmade stormwater conveyance systems 

must convey the post-development peak flow rate from the 2-year, 24-hour storm event 

without causing erosion of the conveyance system. Detention of stormwater and/or downstream 

improvements will need to be incorporated into the approved land-disturbing activity to meet 

this criterion, at the discretion of the VSMP authority.  

For flood protection criteria, the concentrated stormwater flow to stormwater conveyance 

systems that currently experience localized flooding during the 10-year, 24-hour storm event, 

and the proposed improvements must either:  

a. Confine the post-development peak flow rate from the 10-year, 24-hour storm event 

within the stormwater conveyance system to avoid the localized flooding 

b. Release a post-development peak flow rate for the 10-year, 24-hour storm event that is 

less than the predevelopment peak flow rate from the 10-year, 24-hour storm event. 

Downstream stormwater conveyance systems do not require any additional analysis to 

show compliance with flood protection criteria if this option is utilized.  

Preliminary analysis indicates that the project area currently experiences flooding during the 10-

year 24-hour storm event. 
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Stormwater Concept Plan 

The proposed stormwater design will maintain the existing drainage divides and utilize the 

existing outfalls to the greatest extent possible. The proposed storm sewer system will utilize 

underground storage (storage chambers and/or porous asphalt) to adequately drain the blocks 

between Cypress Avenue and Baltic Avenue within the project area. Improvements to the 

existing western drainage system will also improve drainage along 18th Street, Baltic Avenue, 

Cypress Avenue, and Mediterranean Avenue.   

Possible Stormwater Design Approaches 

Located Within the 17th Street Corridor  

The existing right of way is home to multiple private and public utilities. In order to install the 

private utility duct banks, the existing storm system will have to be removed at the early stages 

of the phased construction. For constructability purposes associated with the phased 

construction, and to avoid conflicts with utilities, storm sewer systems will be installed on both 

the north and south side of 17th Street and connected to the existing storm sewer systems that 

drain north and south.  

In order to meet the stormwater management requirements, a best management practice (BMP) 

facility that receives credit for runoff volume reduction will be necessary. However, there are 

many existing constraints that make locating a BMP between the right of way line and back of 

curb difficult, including: 

� The existing buildings are located on the right of way lines (zero setbacks), and building 

setback requirements in this district continue to allow future buildings to be located on the 

right of way line.  

� Virginia Department of Environmental Quality Stormwater BMP Clearinghouse standards 

vary in building setback requirements for facilities that infiltrate stormwater, a minimum of 

10’ is typically required between the structure and the BMP for the size of BMP that would 

be needed for this project. 

� Location of private utilities and minimum offsets restrict the location of BMPs. 

� Existing and proposed sanitary and water service laterals and cleanouts will not be able to 

be located within or under a BMP.  

� The proposed space between the back of curb and right of way is narrow, leaving limited 

area for a proposed BMP.  

� Minimal drainage area flows to the sidewalk, so BMPs are limited in the amount of runoff 

that can be captured and treated.  
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� Depressions needed for storage for BMPs, such as urban bioretention facilities, could 

create walking hazards if not correctly protected.  

� Proposed infrastructure such as light poles, benches, access driveways, and trash cans 

limits ingress/egress for equipment to maintain potential BMPs. 

� Typical VDOT and City of Virginia Beach storm sewer structures are unable to convey 

roadway runoff to the surface of potential BMPs. The sheet flow from the road cannot 

infiltrate from the surface of the BMP unless curb-cuts are provided.  

Stormwater Alternative 1 

Because stormwater runoff from project area mostly sheet flow from the impervious roadway, 

the most efficient way to meet the stormwater management requirements is to capture and 

treat the runoff from the roadway section. Sheet flow from the roadway can be efficiently 

captured and treated with a porous asphalt pavement in the bike lane.  Underground storage is 

proposed to meet quantity requirements in portions of the project. Based on preliminary 

calculations, proposed porous asphalt pavement bike lanes between Cypress Avenue and Pacific 

Avenue would exceed the water quality requirements and contribute to meeting water quantity 

requirements. A summary of water quality results for Alternative 1 can be found in Table 3-1 and 

a typical layout of the system is shown in Figure 3-5 below. 

TABLE 3-1: WATER QUALITY TREATMENT PROVIDED BY POROUS ASPHALT BMPS IN THE BIKE LANES 

Total Phosphorus (TP) Lb/yr 

Final Post-Development TP Load 10.27 

TP Load Reduction Required 2.28 

TP Load Reduction Achieved 5.44 

TP Load Remaining 4.83 

Remaining TP Load Reduction Required 0 

TP Reduction Exceeded by 3.16 
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Stormwater Alternative 2 

With maintenance of the porous asphalt BMPs being a primary concern for Public Works 

Operations, an alternative approach to meeting water quality was examined. This alternative 

proposes two hydrodynamic separators located at the southwest and southeast corners of the 

Baltic Avenue and 17th Street intersection. The hydrodynamic separators are sized to treat the 

entire upstream contributing drainage area, 0.25 acres of managed turf and 6.41 acres of 

impervious.  Underground storage is used to meet water quantity requirements in portions of 

the project.  A summary of stormwater quality results for Alternative 2 can be found in Table 3-2 

and a typical layout of the system is shown in Figure 3-6 below. 

TABLE 3-2: WATER QUALITY TREATMENT PROVIDED BY HYDRODYNAMIC SEPARATORS 

Total Phosphorus (TP) Lb/yr 

Final Post-Development TP Load 10.27 

TP Load Reduction Required 2.28 

TP Load Reduction Achieved 2.80 

Remaining TP Load Reduction Required 0 

TP Reduction Exceeded by 0.52 

FIGURE 3-5: TYPICAL ALTERNATIVE # 1 BMP SECTION 
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BMP Maintenance Requirements  

Porous Asphalt  

Porous Asphalt should be inspected and maintained in accordance with Virginia DEQ 

Stormwater Design Specification Number 7. Required frequency of maintenance will depend on 

pavement use, traffic loads, and surrounding land use. The BMPs should be initially monitored 

and the minimum maintenance requirements adjusted accordingly. Virginia DEQ specifications 

recommended maintenance tasks include:  

� Annually conduct maintenance inspections.  

� For the first 6 months following construction, the practice and contributing drainage area 

should be inspected at least twice after storm events that exceed 1/2 inch of rainfall.  

� Vacuum pavement with a standard street sweeper to prevent clogging, 2 to 4 times per 

year. Frequency can be adjusted based on inspection observations.  

� If clogged, conduct maintenance using a regenerative street sweeper and replace any 

necessary joint material. 

FIGURE 3-6: ALTERNATIVE # 2 BMP SECTION 
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� Once every 2 to 3 years, remove any accumulated sediment in pre-treatment cells and 

inflow points.  

� Remove any soil or sediment deposited on pavement. 

� Inspect the structural integrity of the pavement surface, looking for signs of surface 

deterioration, such as slumping, cracking, spalling or broken pavers. Replace or repair 

affected areas, as necessary. 

� Stabilize the contributing drainage area as needed (no turf areas are proposed to drain to 

the bike lane porous asphalt with the 17th Street project).     

Underground Storage  

Underground storage units should be inspected and maintained in terms of the manufacturer’s 

instructions. In addition, the following should be considered: 

� Periodic inspections of the inlet and outlet areas to ascertain correct operation of system 

and to clean materials trapped on grates protecting catch basins and inlet area should be 

required monthly.  

� Routine sweeping and cleaning of impervious drainage areas will reduce floatables and 

sediment loading to underground stormwater storage. 

� The primary maintenance concerns are removal of floatables that become trapped and 

removal of accumulating sediments within the system; this should be done at least on an 

annual basis.  Proprietary traps and filters associated with stormwater storage units should 

be maintained as recommended by the manufacturer.  

� Confined space safety procedures must be followed by workers entering an underground 

stormwater storage facility.  

� Sediments are best removed mechanically rather than flushing. If flushing is the only 

option, then great care must be taken not to flush sediments downstream into native 

waters. 

� Any structural repairs required to inlet and outlet areas should be addressed in a timely 

manner on an as needed basis. 

Hydrodynamic Separator  

All hydrodynamic separators should be inspected and maintained in terms of the manufacturer’s 

instructions, and other requirements associated with the device’s certification. Typical 

maintenance tasks include:  

� All structural components inspected for cracking, subsidence, spalling, erosion, and 

deterioration at least annually 



 

CITY OF VIRGINIA BEACH 29 | P a g e  

 

17th STREET IMPROVEMENTS 

� During the first year of operation, the unit should be inspected every three (3) months to 

determine the rate of sediment and floatables accumulation. The maintenance schedule 

can be established based upon these inspection records. Otherwise, the unit should be 

pumped out of sediment and the screen inspected for damage at least once per year. 

Offsite Stormwater Management 

Offsite stormwater management can be considered to meet water quality and quantity 

requirements, however, the existing storm sewer systems throughout the project will still need 

to be upgraded to meet City of Virginia Beach design criteria. Potential options for an offsite 

facility within the same HUC as the project are listed below: 

� The Parks and Recreation Property between Birdneck and to the west of Motor World and 

Ocean Breeze (GPIN: 2416678078) is a potential location for a linear BMP (dry or wet 

swale) or a retention/detention basin BMP.  

� The Military base property at the southeastern corner of Bells Road and Birdneck Road 

(GPIN 2416574484): This property intercepts the existing drainage from the Birdneck Road 

and Bells Road storm sewer systems before it outfalls 1,000 feet to the east from the 

intersection. There is an existing public drainage easement along Bells Road, the existing 

ditch has the potential to be converted to a linear BMP.    

� City property east of Marshview Drive: This property and existing right of way could be 

converted to a linear BMP or a retention/detention basin BMP. 

� Parks and Recreation property, Seatack Park at 340 Birdneck Rd. (GPIN 2417515588): 

Potential location to constructed a BMP to treat existing drainage from the park and 

possibly drainage from the existing system in Birdneck Road.  

� Virginia Aquarium and Owls Creek Municipal Boat Ramp Properties and Parking lots at 717 

General Booth Boulevard (GPIN 2416987653): Manufactured Treatment Devices could be 

installed at these properties to treat the existing impervious cover.  

After coordination and discussion with Public Works and Parks and Recreation on these offsite 

options, it was determined an offsite stormwater management facility at one of these locations 

is not preferred with the 17th Street Improvement Project.     

NOTE:  See Appendix B for Offsite Locations 
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Outfall Analysis 

 

Cypress Ave Intersection to Baltic Ave intersection Outfall Approach (Outfall # 1 and # 2) 

As previously discussed, the existing storm sewer system in this portion of the corridor is 

inadequate for the 10-year storm. In both design alternatives, the use of 8’ by 3.5’ (width: 

minimum depth) underground storage units are proposed within the 17th Street corridor, and a 

FIGURE 3-7: EASTERN STORM SEWER SYSTEM OUTFALLS 
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16’ by 3.5’ system located adjacent to the 17th Street and Cypress Avenue bus stop. The storage 

units will be located within the right of way, 1.5’ behind the curb and under the sidewalk to 

attenuate 10-year and 1-year flows to existing conditions. Location of the storage units, light 

poles, service taps and laterals will be coordinated to avoid conflicts. In addition, a 16’ by 3.5’ 

(width: minimum depth) underground storage unit is proposed under 17th Half Street to manage 

the upstream stormwater 3.21 acres of upstream drainage from the 18th Street corridor and 

adjacent properties. Proposed storage units should be offset approximately 5’ from adjacent 

building structures to the right of way. Where clearance cannot be provided for installation, 

additional temporary structural supports to protect the existing structures will be required. The 

assistance of a field engineer would also be required on site during installation. Proposed 

location of storage units is conceptual and will be optimized in with further development of the 

plans avoid conflicts to adjacent buildings, openings for utility pedestals, lighting, and utility 

service laterals.    

Then the storm sewer systems are rerouted eastward toward the 36” RCP in Baltic Avenue. 

Analysis from the 18th Street Corridor Improvement project indicates that the Baltic System 

shows the hydraulic grade line (HGL) overtopping for the existing storm sewer structures north 

of structure 2091 to 19th Street indicating portions of existing system are not adequate to 

convey the 10-year design storm. Downstream improvements would need to be made to 

adequately convey the 10-year storm throughout the system. For the purposes of this project, 

the City provided direction to manage post development flows so that they do not exceed the 

calculated predeveloped flow rates, and do not have adverse effects to the existing Baltic 

Avenue system HGL. Predeveloped flow rates from this corridor were developed in PCSWMM, 

the model calculated the approximate flows spilling out of the inadequate system, and into the 

Baltic Avenue system.  This portion of the project is indicated in Figure 3-2.  

Baltic Avenue and 17th Street Intersection Outfall Approach (Outfall # 2) 

This intersection has minimal stormwater runoff coming from the project area. Approximately 

0.19 acres of disturbance, is for improving roadway cross slope deficiencies to reduce the 

ponding of water in the existing intersection corners. The receiving outfall system will be 

analyzed to the 1% for channel and flood protection to show capacity for the 10-year storm, and 

that there is no erosion in the system for the 2-year storm. Per the North Lake Holly Watershed 

report2, the lake has a contributing drainage area of 200 acres. For flood protection, the existing 

system will convey the 10-year storm within the system to North Lake Holly adequately. 

However, to comply with channel protection regulations, the existing outfall at Lake Holly will 

need to be upgraded to prevent erosion at the outfall for the 2-year storm. Riprap outlet 

protection is proposed at the existing outfall. This approach may be modified depending how 

                                                 
2 North Lake Holly Watershed (CIP – 7-005), Amended March 2005, RK&K 
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the project progresses in regards to inadequacies from the western storm sewer system being 

rerouted into to this outfall.  This portion of the project is indicated in Figure 3-7. 

Arctic Ave. Storm Sewer System to Lake Holly Approach (Outfall # 3) 

In alternative 1, the proposed porous asphalt BMPs will satisfy the energy balance equation. The 

10-year flows from the project are reduced to the (adequate) storm sewer system in Arctic 

Avenue. To avoid draining stormwater from the project into the system in the tow yard, a new 

stormwater sewer inlet was added at the terminues of the project limits to intercept stormwater 

runoff from the northwestern intersection of Arctic Avenue and 17th Street and routed back into 

the storm sewer system in 17th street.  

In Alternative 2, the use of a 4’ by 3.5’ (minimum width: minimum depth) underground storage 

units is proposed. The storage units are located within the right of way, 2’ behind the face of 

curb and under the sidewalk to attenuate 10-year and 1-year flows to meet water quanity 

regulations. Location of the storage units, light poles, service taps and laterals will be 

coordinated to avoid conflicts. This portion of the project is indicated in Figure 3-7. 

Pacific Outfall Approach (Outfall # 4) 

The area that outfalls into the system in Pacific Avenue will be minimally disturbed, 

approximately 500 SF. The North Lake Holly Watershed report2 states that the existing system in 

Pacific Avenue adequately conveys the 10-year storm. The contributing drainage area of this 

system at the intersection of 17th Street and Pacific Avenue is approximately 14.4 acres. The 

project will not increase 10-year flows into the existing, adequate system and erosion does not 

occur during the 2-year storm in the concrete piped system prior to reaching the limits of 

analysis. This portion of the project is indicated in Figure 3-7. 

Virginia Stormwater Management Program Permit 

Prior to construction, a VSMP permit must be obtained for the project. To obtain the permit, an 

erosion and sediment control plan, a stormwater management plan, and pollution prevention 

plan must be approved by the City of Virginia Beach. The project should be permitted under one 

permit for which the City of Virginia Beach is the operator. The engineer would provide final 

design plans for all phases of the project that comply with the VSMP regulations and each 

contractor awarded portions of the contract would comply with these plans as well as submit 

their own pollution prevention plan for city approval.  Since this project will be constructed over 

multiple seasons and could have multiple construction contracts, there could be complications 

with the permit process. The VSMP permitting approach for this project needs to be coordinated 

further with the City’s Surface Water Regulatory Compliance Division to determine the best 

strategy. 



 

CITY OF VIRGINIA BEACH 33 | P a g e  

 

17th STREET IMPROVEMENTS 

The engineer-of-record will be required to provide certification for all stormwater management 

facilities (SWMFs) built during the project 
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4.0 PUBLIC AND PRIVATE UTILITIES 

Overview 

The existing right of way contains multiple public and private utilities of various size, material, 

and age.  The primary focus of the utility relocation for this project is to remove the aerial 

private utilities and relocate them to a common duct bank within the right of way.  The City of 

Virginia Beach Department of Public Utilities has stated that the existing water and sewer 

systems adequately serves this area.  Improvements to the existing public utilities are not 

warranted.  However, due to conflicts with proposed underground utilities associated with the 

project, some of the existing water and sanitary sewer lines will need to be relocated. 

Public and private utility records, Subsurface Utility Engineering (SUE) “Level B” and field survey 

indicate the following utilities are within the project corridor: 

� Public Water 

� Public Sewer 

� Cox Communications 

� Dominion Virginian Power 

� Verizon Communications 

� Virginia Natural Gas 

� Windstream Communications 

� Lumos Networks 

Public Utilities 

Public Sewer 

An 8-inch gravity main runs the entire length of the project along the north side of 17th Street 

from Cypress Avenue to Pacific Avenue.  All sanitary sewer flows from the 8-inch line to the 24-

inch gravity main along Arctic Avenue, which flows north, and ultimately terminates at the 

Resort Area Pump Station located at 716 18th Street.  There are several additional gravity lines 

along the south side of 17th Street which tie into the 8-inch main to the north at various 

locations. 

Public Water 

Two water lines, a 12-inch and an 8-inch, run the entire length of the project along the north 

side of 17th Street.  Both water lines appear to be cast iron pipe that was installed in 1945 except 
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for a section of each between Cypress Avenue and Baltic Avenue that is ductile iron pipe 

replaced in 1985.  An additional 8-inch cast iron water line installed in 1927 runs along the south 

side of 17th Street behind the existing curb from Baltic Avenue and branches west past the 

project limits. 

Conflicts 

Due to the installation of an underground duct bank to house private utilities, the proposed 

improvements will be in conflict with the existing 8” water line located in the southern portion of 

the corridor.  Additionally, a proposed porous asphalt BMP is a potential stormwater alternative 

that will be in conflict with the existing 12-inch water line and 8-inch sanitary sewer line. 

Proposed Solutions 

In order to resolve the conflicts with the proposed utilities, the sanitary sewer can be 

consolidated into a single gravity line relocated to the centerline of the roadway.  The proposed 

gravity line will be installed at an increased depth to accommodate all existing lateral 

connections.  The same flow path will be maintained.  Flows will travel from Cypress Avenue to 

the east and from Pacific Avenue to the west, converging at the 24-inch main along Arctic 

Avenue. 

Due to the conflicts within the corridor, the three existing water lines need to be consolidated 

within the corridor.  The Department of Public Utilities has stated that the redundancy in the 

water lines is necessary in case of future breaks during the peak tourist season.  The existing 8-

inch waterline to the north will be kept in its current location and the existing 12-inch and 

existing 8-inch water line to the south will be consolidated into one 18-inch waterline.  The 18-

inch waterline will be a transmission main with no taps that runs parallel to the existing 8-inch 

waterline to the north for redundancy.  All water service lines will be connected to the existing 8-

inch water line.  

It is assumed for this preliminary engineering report that the existing 8-inch sanitary sewer line 

and 12-inch water line will be relocated to accommodate the potential porous asphalt BMPs; 

FIGURE 4-1: EXISTING WATER AND SEWER LINES 
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however, if the porous asphalt BMPs are not selected as the preferred stormwater alternative, 

the existing 8-inch sanitary force main and 12-inch water line can remain in place.  The only 

conflict that will need to be resolved is the 8-inch water line to the south.  This can be relocated 

10-feet away from the existing sanitary line. 

As discussed with the Department of Public Utilities, all water and sewer lines will be placed 

within the paved surface of the street with unobstructed access for maintenance.  Service shall 

be maintained during all phases of construction.  All proposed designs shall be in accordance 

with the City’s Design Standards Manual. 

Private Utilities 

Dominion Virginia Power 

Currently, Dominion Virginia Power (Dominion) has aerial power lines throughout the 17th Street 

corridor.  They have poles on both the north side and south side of 17th Street.  The poles on the 

north side contain the main feeder line to the corridor and the lines on the south side are for 

distribution to property owners.  Dominion provides service to the private properties by aerial 

feeds connected at the roof line. 

As part of this project, Dominion will remove the 

facilities from the poles and relocate them 

underground in the proposed duct bank.  The 

materials and configuration will be consistent with 

Dominion’s standard Conduit Specifications.  

Consistent with the Pacific Avenue project, the 

duct bank system will use a 14-cell concrete 

encased PVC duct measuring approximately 38-

inches x 38-inches and will be constructed in 

accordance with Dominion’s standard Conduit 

Specifications.   

Dominion Power’s preference is to locate the duct 

bank in the outside eastbound lanes to maintain 

the main feed on the north side of 17th Street while 

under construction. 

FIGURE 4-2: 17TH STREET POWER POLES (LOOKING WEST) 
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Cox Communications 

Cox Communications (Cox) maintains coaxial and fiber service lines on the poles, beneath the 

Dominion power lines.  Cox has overhead services to the property owners throughout the 

corridor.   

Cox will install their cables in the proposed duct bank and will need two (2) 4-inch conduits, 

laterals at the intersections, and pull boxes.  Dominion’s standard Conduit Specifications will 

govern the duct bank construction.  The City will provide pull boxes that will be located in the 

sidewalks.  Cox will provide the pedestals to be located beside the pull boxes.  Locations of pull 

boxes, pedestals and conduits will be coordinated with Cox and will be specified in the 60% 

design plans.  

Windstream Communications 

Windstream Communications (Windstream) has existing aerial fiber along the power poles on 

the north side of 17th Street.  As part of the Pacific Avenue Improvement project, Windstream 

service was relocated via an underground duct bank from the Pacific Avenue intersection 80’ 

feet to the west along 17th Street.  The service becomes aerial from the end of the duct bank. 

The existing service is a backbone and does not have any service connections to the properties 

along the corridor.  Windstream will only require one 6-inch conduit; the City of Virginia Beach 

requested a second 4-inch spare conduit be provided. 

Verizon Communications 

Verizon Communications (Verizon) has an encased conduit underground, buried cable, and 

aerial fiber within the corridor.  The existing encased conduit was design in the 1960s and runs 

from Washington Avenue to Mediterranean Avenue along 17th Street in the south sidewalk.  The 

conduit is encased in 4-inches of concrete and has 30-inches of cover.  At the intersection of 

17th Street and Mediterranean Avenue, a run of buried cable runs south along Mediterranean 

Avenue.  Along with the underground service lines, Verizon has aerial service lines from Cypress 

Avenue to Mediterranean Avenue, along Cypress Avenue running north – south, and along 

Arctic Avenue running north – south.  Verizon also has underground service in the duct bank 

running along Pacific Avenue that was part of the Pacific Avenue Improvements Project.  Verizon 

has several poles along 17th Street used to provide aerial service.  The underground cable 

becomes aerial at the pole and services are provided via aerial connections. 

Verizon will relocate their lines in the proposed duct bank and will require three (3) 4-inch 

conduit runs, pull boxes, and pedestals.  Pull boxes and pedestals will be placed within the 

sidewalk.  Dominion’s standard Conduit Specifications will govern the duct bank construction.  
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Locations of pull boxes, pedestals and conduits will be coordinated with Verizon and will be 

specified in the 60% plans. 

Verizon requested a second, smaller duct bank on the opposite side of the street from the main 

duct bank run.  This would allow for easier service connections to the opposite side of the street 

and would limit the number of crossings required.  The cost and feasibility of this option will be 

explored as the level of design progresses. 

Virginia Natural Gas 

Virginia Natural Gas (VNG) has several service lines within the corridor.  These services lines 

include: 

� 1-1/4-inch copper line behind the westbound 17th Street curb and gutter that terminates 

at Cypress Avenue 

� 7/8-inch copper line that runs along 17th Street in the eastbound sidewalk from the middle 

of the Cypress Avenue - Mediterranean Avenue block to the middle of the Mediterranean 

Avenue – Baltic Avenue block 

� 2-inch plastic line on the corner of 17th Street and Baltic Avenue 

� 1-3/8-inch copper line from Baltic Avenue to Arctic Avenue.  This line starts on the north 

side of 17th Street, but splits at the midblock and crosses to the south side.  The line then 

runs in either direction down Arctic Avenue. 

� Two gas lines on either side of Pacific Avenue in the sidewalk 

VNG indicated that they do not have prior rights within this corridor and will relocate lines that 

are in conflict with the proposed improvements.  VNG will also remove and replace any of the 

copper lines within the project limits.  

The following design criteria will be used as the required separation between a gas line and 

adjacent utilities:  

� 5-feet horizontally between gas and buried electric 

� 1-foot vertically between gas and buried electric  

� 2-feet minimum if the proposed line is installed adjacent to the existing gas line via 

horizontal directional drill  

Lumos Networks 

Lumos Networks has existing infrastructure coming up Mediterranean Avenue from 16th Street.  

The existing service branches at 17th Street with service continuing north along Mediterranean 

Avenue as well as turning west down 17th Street.  All of the existing service within the corridor is 
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aerial.  Figure 4-3 shows the existing Lumos infrastructure.  Lumos will be underground as part 

of the proposed duct bank.  Exact size and conduit configuration will be determined as the 

project progresses. 

Proposed Utility Layout 

The primary focus of the utility work on this project is to relocate the overhead private utilities to 

a duct bank within the right of way.  These utilities will ultimately be owned and maintained by 

the private utility companies.  Figure 4-4 shows the proposed underground utility configuration. 

FIGURE 4-3: EXISTING LUMOS NETWORK SERVICE 
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Public and private utility records, Subsurface Utility Engineering (SUE) “Level B” and field survey 

indicate that the following utilities are within the project corridor and will be relocated in the 

following manner:  

� Public Water - The public water lines in 17th Street will be relocated as required to avoid 

conflicts with stormwater management and private utilities 

� Public Sewer - The existing 8-inch and 6-inch lines will be removed and a new sewer main 

will be constructed away from conflicts 

� Virginia Natural Gas - VNG will relocate any conflicts and replace copper lines throughout 

the corridor 

� Cox Communications – Cox will be installed in the proposed duct bank and will need two 

4-inch conduits (COX-3), laterals at the intersections, and pull boxes.  All existing overhead 

service will be removed.  

� Dominion Virginia Power – Dominion Power will be removed from the poles and placed 

underground in the combined 14 cell duct bank measuring approximately 38-inches x 38-

inches (DVP-1).     

� Verizon - Verizon services will be installed in the proposed duct banks (VER-4).  All existing 

overhead service will be removed 

� Windstream Communications – Windstream will be installed in the proposed duct bank 

and all overhead service lines will be removed 

� Lumos Network – Lumos will be installed in the proposed duct bank and all overhead 

service lines will be removed 

 

 

FIGURE 4-4: PROPOSED TYPICAL UNDERGROUND UTILITY LOCATIONS 
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FIGURE 5-4: TYPICAL DUCT BANK DIMENSIONS 
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5.0 HAZARDOUS MATERIAL SURVEY 

A hazardous material survey was performed by GET Solutions, Inc. within the project area.  Eight 

(8) 6-inch soil cores along the 17th Street alignment followed by the advancement of eight (8) 

soil borings using Direct Push Technology.  Soil and groundwater samples were collected, 

screened, and analyzed for the presence of concentrations of select analytes. 

The soil samples from boring PC-6 (next to the Exxon Station) produced total petroleum 

hydrocarbons-diesel range organics and gasoline range organics (TPH-DRO/GRO) and the soil 

samples B-4 across the street also produced TPH-DRO/GRO.  The soil sample B-2 produced 

tetrachloroethene (PCE), a common dry-cleaning solvent.  The highest level of TPH reported, 146 

mg/kg, exceeds the Department of Environmental Quality’s (DEQ) reporting level guideline of 

100 mg/kg.  The PCE concentration found in boring B-2, 21.5 µg/kg, does not exceed the DEQ 

unrestricted residential based Tier II screening concentration of 80.7 µg/kg.  All of the soil 

samples contained selected metals above the laboratory method detection limit; however, none 

of the detected metals exceed the DEQ’s Tier III screening concentration for 

commercial/industrial sites.  None of the soil samples are indicative of being hazardous from a 

disposal standpoint. 

FIGURE 6-1: HAZARDOUS MATERIAL SURVEY BORING LOCATIONS 
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Seven (7) groundwater samples were submitted for chemical analysis.  The groundwater samples 

from borings EB-2 and B-3 contained PCE and its degradation products.  The PCE concentrations 

and trichloroethene (TCE) exceed the DEQ’s tier III screening levels.  Petroleum constituents were 

found in groundwater samples from borings B-2 and EB-8 below the DEQ Tier III screening 

levels.  TPH GRO was detected in borings B-2 and B-3 equal to or above the DEQ reporting 

threshold.  Various metals were found in the submitted samples, but none of the reported 

metals concentrations exceeded their DEQ Tier III concentrations for industrial/commercial sites.  

Lead was reported in boring EB-8, but both the DEQ and the U.S. EPA have not established an 

industrial groundwater screening level for lead.  The lead concentration found, 1390 µg/L, 

exceeds the DEQ residential screening level of 15 µg/L. 

Conclusion 

Based on field observation and analytical data, soil at the eastern end of project area (Baltic 

Avenue to Pacific Avenue) has been impacted by TPH above the DEQ’s reporting threshold.  The 

reported concentrations within the soils are not indicative of being hazardous from a removal 

standpoint and do not appear to pose an unacceptable risk to construction workers.  PCE, TCE, 

and TPH-GRO were detected in the groundwater in excess of the DEQ screening levels.  

Pretreatment of dewatering fluids will be required prior to discharge for this project.  It is 

recommended that workers wear personal protective equipment during construction activities 

that disturb soils and groundwater within the contaminated areas.  Further testing should be 

considered to better delineate the impacted soils and groundwater and identify the appropriate 

mitigation methods. 
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6.0 GEOTECHNICAL ANALYSIS 

A geotechnical survey was performed by GET Solutions, Inc. to determine the subsurface 

conditions within the project area.  The project lies within a major physiographic province called 

the Atlantic Coastal Plain.  Numerous transgressions and regressions of the Atlantic Ocean have 

deposited marine, lagoonal and fluvial (stream lain) sediments.  

Four (4) 15-foot deep standard penetration test (SPT) borings were performed along the 17th 

Street alignment.  Groundwater monitoring wells were installed in the four SPT borings to 

determine the water table.  Due to the impervious nature of the soils found within these borings, 

only two infiltration tests were able to be performed next to the monitoring wells installed.  The 

groundwater readings are summarized in table 6-1.   

Boring No. Initial Groundwater 

Reading (ft)* 

24-hour Groundwater 

Reading (ft)* 

B-1 5.5 7.50 

B-2  3.25 8.50 

B-3 4.50 7.75 

B-4 5.25 7.75 

*DEPTH BELOW EXISTING SITE GRADES 

Six (6) pavement cores were also performed along the existing 17th Street alignment.  A hand 

auger boring with dynamic cone penetration (DCP) testing was advanced at each core location 

to observe the underlying soil conditions and develop associated soil densities.  The results of 

these cores indicated the presence of concrete pavement beneath the existing asphalt 

pavement. 

Core No. Asphalt Thickness 

(in.) 

Concrete 

Thickness(in.) 

PC-1 5.5 7.50 

PC-2  3.25 8.50 

PC-3 4.50 7.75 

PC-4 5.25 7.75 

PC-5 6.50 9.00 

PC-6 5.50 7.00 

TABLE 6-2: EXISTING PAVMENT THICKNESS FOUND IN PAVEMENT CORES 

TABLE 6-1: GROUNDWATER READINGS FROM SPT BORINGS 
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The regional geology of this is area is very complex and generally consists of interbedded layers 

of varying mixtures of sand, silts, and clays.  The subsurface soils were found to be mostly clay 

and clayey sand, which do not meet the criteria of structural fill due to large amounts of fines 

that make the soil difficult to compact when wet.  When the subsurface soils are dry, these soils 

may be compacted and used as structural fill.  Otherwise, these soils will need to be removed for 

a more appropriate structural fill.  Based upon the tests performed and the current average daily 

traffic, a pavement design for this project has been summarized in table 6-3. 

TABLE 6-3: FLEXIBLE PAVEMENT SECTION DESIGN 

Street 17th Street – New Pavement Section 

Pavement Type Flexible 

Estimated Current ADT 10,949 

Total Traffic 2 lanes per direction 

Directional Distribution 51% 

Design Lane Distribution 90% 

Percent Trucks 5 

Design CBR 5.5 

Highway Classification Divided Primary Route 

Standard Deviation 0.49 

Growth % 2 

Design Life (years) 20 

Surface Asphalt / SM-9.5A (in.) 1.5 

Intermediate Asphalt / IM-19.0A (in.) 3.0 

Base Asphalt / BM-25.0A (in.) 4.0 

Graded Aggregate Base 21A or 21B (in.) 8 

Subgrade Stable, compacted to at least 98% of 

the Standard Proctor maximum dry 

density (ASTM D 698), and approved 

by the Geotechnical Engineer 
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7.0 AESTHETIC, STREETSCAPE AND LANDSCAPE 
CONCEPTS 

Introduction 

Aesthetic, streetscape and landscape concepts for 17th Street include the integration of bicycle 

lanes, street trees, storm water management, and special paving into a unified streetscape.  The 

ViBe Creative District was formally established by the City of Virginia Beach Council on April 21, 

2015 to serve as a vibrant center for the arts, culture, technology, that is environmentally 

friendly.  The aesthetic elements of the 17th Street Improvements will be selected to support the 

atmosphere generated by creative businesses and artists for locals and visitors.  

Aesthetic Concepts 

   

The objectives of the 17th Street Improvements aesthetic, streetscape and landscape concepts 

are to: 

� Unify the streetscape through the use of coordinated trees, paving, and site amenities 

� Use of trees and hardscape elements are context sensitive and support this creative district 

� Create a streetscape environment that is pedestrian friendly, visually appealing, attractive 

to new development, and functional  

Streetscape Concept for the 17th Street Improvements 

Streetscape concepts for the 17th Street Improvements include integration of bicycle lanes, 

street trees, storm water management, and special paving into a unified streetscape.  These 

elements will be composed of an 8-foot wide sidewalk, 3-foot wide planted and paved buffer 

behind the curb, 4-foot bike lane, lighting, pedestrian crosswalks, and waste receptacles. 

Site Furnishings 

Site furniture will be provided to support the comfort of the locals and visitors who frequent the 

district.  Trash receptacles, bicycle racks, light poles with banner bracket, and ViBe district 
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neighborhood markers will be provided.  Site furnishings recommended as a guide for the 17th 

Street Improvements include the following to be consistent with the furnishings used on 18th 

Street and 19th Street: 

� Trash Receptacle 

� Bicycle Rack 

� Street Light 

� Pedestrian Light 

 

Street Hardware 

Street hardware includes the following functional elements that will be incorporated into the 

streetscape: 

� Traffic Signal Mast Arm Poles with Pedestrian Signals and Push-buttons 

� Street Name Sign Posts 

� Banners and Banner Brackets 

� Neighborhood Markers 

� Traffic Signage 

� Fire Hydrants 

� Utility Cabinets 

� Manholes 

� Hand boxes 
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Paver Systems, Pedestrian Crosswalks, and Detectable Warning Surface 

Paver systems for the 17th Street Improvements will include the following pavement types based 

on precedents from the 19th Street and Laskin Road Gateway projects, and may include special 

patterning appropriate for the ViBe Creative District: 

� Concrete Sidewalk with score pattern 

� Concrete unit pavers in buffer strip to feature paver blend appropriate for the ViBe 

Creative District 

� Pedestrian Crosswalks and intersections with concrete pavers 

� Detectable Warning Surface composed of concrete unit pavers with ADA truncated dome 

pattern 

Photographs of these paving systems from Laskin Road Gateway are included below:   
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Street Tree Plantings 

      

It is the City’s desire to place “street trees wherever we can”.  The City suggested using trees that 

are not known to have an aggressive root system.  The City recommended against using root 

barrier; trees need root space.  The City also suggested using upright trees, such as Upright 

European Hornbeam”/Carpinus betulus ‘Fastigiata’.  Upright trees will also reinforce 17th Street 

as a gateway for arriving visitors.  Trees will be specified to be provided with 8 foot clear trunk to 

avoid conflicts with pedestrians, bicycles, and vehicles.  Lighting (pedestrian lighting or roadway 

lighting) and tree spacing in the 3-foot buffer will be coordinated. 

Soil Volume 

Adequate soil volume is critical for street tree establishment in the urban environment. There is 

a positive correlation between soil volume and ultimate tree size.  The recommended range of 

soil volume per tree is 600 CF minimum and 1000 CF optimum per tree. 

Expanded Tree Pits 

Expanded tree pits will be provided through one of the following systems: 

� Structural Soil under sidewalk.  This was used on the Laskin Road Gateway and the City of 

Virginia Beach has a specification for this application. 

� Suspended Pavement.   

Tree pits are recommended to be 3-feet wide by 10-feet long openings in the sidewalk. The 3-

foot dimension allows a sidewalk width of 8-foot to be maintained throughout the district.  A 

soil volume of 7-feet wide, and approximately 2.25 feet deep, and extend between street tree 

locations in the form of “expanded tree pits,” would be provided.  Placement of planting soil mix 

in 12 to 18 inch thick lifts, compacted to the density developed during a soil installation mock-

up, is recommended. The soil trenches will connect the tree pits, providing a better environment 

for root systems development, and in turn, result in larger, healthier trees.  Tree pit/expanded 
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tree pit plans and sections are provided as part of this PER.  Soil volumes will need to be 

coordinated with the location of light pole and other utility footings, as well as with 

underground utilities. 

Tree Pit Surface 

The surface of the tree pits will receive a treatment that will accommodate pedestrian flow as 

well as ensure the health of the tree by allowing water and air to reach the root system.  

           

Alternates for the tree pit surface include: 

� Liriope (Virginia Beach Town Center precedent) Ground cover planting will be used in tree 

pits in locations where foot traffic volume and trampling of the plant material is not an 

issue. 

� Rubberized Mulch (Virginia Beach Town Center precedent) Rubberized mulch will be used 

in lieu of shredded hardwood bark mulch in tree pits in areas with heavy pedestrian traffic. 

Planting Soil Mix 

Planting soil mix will be provided.  Topsoil criteria shall conform to that provided in the most 

recent edition of the Virginia Erosion and Sedimentation Control Handbook, Third Edition 1992 

prepared by the Virginia Department of Conservation and Recreation, Division of Soil and Water 

Conservation, Section/Subject 3.30 Topsoiling, Page III-279: 

“Topsoil shall be friable and loamy (loam, sandy loam, silt loam, sandy clay loam, clay loam).  It 

shall be free of debris, trash, stumps, rocks, roots, and noxious weeds, and shall give evidence of 

being able to support healthy vegetation.  It shall contain no substance that is potentially toxic 

to plant growth” 

“All topsoil shall be tested by a recognized laboratory for the following criteria:” 

“Organic matter content shall not be less than 1.5% by weight” 

“pH range shall be from 6.0-7.5.  If pH is less than 6.0, lime shall be added in accordance with 

soil test results or in accordance with the recommendations of the vegetative establishment 

practice being used” 
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“Soluble salts shall not exceed 500 ppm”   

Particle composition/percentages: (sand/silt/clay) shall conform to VDOT 2016 Road and Bridge 

Specifications Section 244 - Roadside Development Materials, 244.02 – Detail Requirements, (b) 

Topsoil, 2. Class B Topsoil: “Sandy Loam”, “Loamy Sand”, or Sandy Clay Loam” soil as defined by 

the USDA Soil Textural Classification System 

Plant Material 

Plant material shall be designed and installed using the following references and details: 

� ANSI Z60.1 – American Standard for Nursery Stock 

� Landscaping Guide, Parking Lot and Landscaping specifications and Standards, Landscape 

Screening and Buffering Specifications and Standards, Tree Planting, Preservation and 

Replacement, The City of Virginia Beach, December 2002, Revised March 2009, Revised 

April 26, 2012 (Addendums)  

� City of Virginia Beach Planting Design Details, including: Shrub Planting Detail, Tree 

Planting Detail, Groundcover Planting Detail, Tree Protection Detail, and other details as 

determined by the Engineer 

Recommended Plant Material 

The native and adapted plant material species identified below are recommended for the 

streetscape for 17th Street due to their salt tolerant qualities for oceanfront applications.  The 

trees reflect the stated preference by the City for upright and smaller trees.  All trees located 

within sight triangles shall be provided at a caliper and height to allow limbing up to a height of 

eight (8) feet above grade.  Per ANSI Z60.1-2014, the height to which the trunk shall be free of 

branches, shall bear relationship to size and kind of tree so that the crown of the tree is in good 

balance with the trunk.  Ground cover selected is present in other municipal landscape 

installations in Virginia Beach, and provides interesting texture, low height, and vigorous 

establishment.  

Trees 

� Carpinus betulus ‘Fastigiata’ (Upright European Hornbeam) 

� Ulmus parvifolia (Chinese Elm) 
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Groundcover 

� Liriope spicata (Creeping Lilyturf) 

Implementation of Planting  

The following landscape planting general notes shall 

apply to the design and installation of 17th Street: 

� Shredded hardwood mulch shall be applied to 

all trees immediately after installation to a 

depth of 3 inches.  Ground cover shall receive 2 

inches of shredded hardwood mulch  

� All areas not otherwise covered by buildings, pavement, sidewalks, and planting beds shall 

be seeded and mulched, or sodded  

� The landscape contractor shall be responsible for maintaining their work for a period of 

one year after final acceptance by the Owner. Maintenance shall include: mowing, 

weeding, watering, mulch replacement, removal and replacement of dead or dying plant 

material, resetting of plants to proper grades or upright positions, fertilizing, removal of 

staking hardware, debris removal and any required chemical applications to ensure the 

health of the plant material.  Maintenance of rubberized mulch installations shall be the 

responsibility of the contractor and manufacturer. 

� All topsoil placed on the site shall be tested and amendments incorporated based on the 

noted nutrient deficiencies in the tests 
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8.0 LIGHTING CONCEPTS 

Overview 

A lighting evaluation was performed to develop a lighting concept along 17th Street from Pacific 

Avenue to Cypress Avenue using both streetlights and pedestrian lights, as indicated by the City 

of Virginia Beach.  The streetlight and pedestrian light fixtures used along 17th Street are 

consistent with those recently constructed along Pacific Avenue. 

Analysis Tool and Assumptions 

The street lighting analysis models were developed in AGI32 (Version 17.2) software to evaluate 

and determine the proposed conceptual layout for 17th Street lighting design.  The following 

standards were used as guidelines to develop AGI32 models: 

� ANSI / IESNA RP-8-00 

� City of Virginia Beach Street Light Specifications (August 7, 2013 by PACE Collaborative, 

P.C.) 

� City of Virginia Beach Department of Public Works Engineering Division Specifications and 

Standards (through Amendment 9, December 2010)   

The following assumptions and fixtures were applied in the models: 

� Street light fixture – Leotek E-Cobra EC M2 series, Type 3, 90 Watt fixture 

� Pedestrian light fixture – Sternberg E350 Type 3, 56 Watt fixture  

� Street light mounting height – 30 ft 

� Street light arm length – 8 ft 

� Pedestrian light mounting height -14 ft 

� Total light loss factor – 0.85 

Lighting Concept and Evaluation Results  

Per City of Virginia Beach classification, 17th Street is defined as an Urban Minor Arterial.  The 

sidewalks along 17th Street can be categorized as Medium Pedestrian Conflict Areas.  All cross-

streets, with the exception of Pacific Avenue, Baltic Avenue, and Arctic Avenue, can be classified 

as Local Roadways.  Light fixtures should have a minimum lateral offset (clearance) of 1.5-feet 

from the face of the light fixture pole to the face of curb. 

The lighting concept was developed to meet IESNA RP-8-00 recommended values for roadways, 

sidewalks, and intersections.  The tables below present the lighting values for the lighting 

concept. 
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TABLE 8-1: ROADWAY LIGHTING VALUES 

Roadway Average Level of Illumination 

(fc)* 

Uniformity** Maximum Veiling 

Luminance Ratio 

Baltic Ave to 

Arctic Ave  

Sample Block 

Model 

Output 

Design Criteria 

IESNA RP-8-

00 

Model 

Output 

Design 

Criteria IESNA 

RP-8-00 

Model 

Output 

Design 

Criteria 

IESNA 

RP-8-00 
Westbound 1.54 1.3 1.93 3.0 0.23 0.30 

Eastbound 1.55 1.3 1.78 3.0 0.28 0.30 
 

TABLE 8-2: SIDEWALK LIGHTING VALUES 

Sidewalk Average Level of Illumination 

(fc)* 

Uniformity** Evmin*** 

Baltic Ave to 

Arctic Ave  

Sample Block 

Model 

Output 

Design 

Criteria IESNA 

RP-8-00 

Model 

Output 

Design 

Criteria IESNA 

RP-8-00 

Model 

Output 

Design 

Criteria IESNA 

RP-8-00 
Westbound 1.55 0.5 2.21 4.0 0.2 0.2 

Eastbound 1.59 0.5 2.27 4.0 0.1 0.2 
 

TABLE 8-3: INTERSECTION LIGHTING VALUES 

Sidewalk Average Level of Illumination (fc)* Uniformity** 

Baltic Ave to 

Arctic Ave  

Sample Block 

Model Output Design 

Criteria IESNA 

RP-8-00 

Model Output Design 

Criteria IESNA 

RP-8-00 
Arctic Ave 3.15 2.0 1.50 3.0 

Baltic Ave 3.03 2.0 1.52 3.0 

 

Notes:  

* Average level of illumination is simply the average amount of illumination over a given area, measured 

in foot candles. 

** Uniformity is a measure of the quality of lighting.  For design purposes, uniformity is taken as the 

average illumination divided by the minimum illumination in a given area.  

*** Evmin is the minimum vertical illumination at 4.9 ft above sidewalk measured in both directions 

parallel to the main pedestrian flow. 
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The resulting conceptual light spacing is shown below: 

 

FIGURE 8-1: PRELIMINARY LIGHTING CONCEPT (STREETLIGHTS AND PEDESTRIAN LIGHTS) 
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9.0 SIGNALS AND ITS 

Overview 

The existing right of way includes traffic signals at each of the five intersections of various ages.  

Three of the existing signals are over 10 years old and due to the roadway widening to the south 

side, the signal poles along the corridor may need to be replaced. There is also an existing traffic 

communications network along the 17th Street corridor which will need to be upgraded.   

Existing Conditions 

There are existing traffic signals at the intersections of 17th Street and Pacific Avenue, Virginia 

Beach Boulevard and Arctic Avenue, Virginia Beach Boulevard and Baltic Avenue, Virginia Beach 

Boulevard and Mediterranean Avenue, 

and Virginia Beach Boulevard and 

Cypress Avenue. All existing signals are in 

a standard box configuration with mast 

arm poles, pedestrian signal equipment 

and either a pole-mounted or ground-

mounted controller cabinet.  

According to the City of Virginia Beach 

Traffic Signal Communications Network 

mapping, the 17th Street corridor includes 

an existing interconnect cable in conduit 

from Arctic Avenue to Pacific Avenue, 

and a 96-count fiber from Cypress 

Avenue to Arctic Avenue. The two signals at Pacific Avenue and Arctic Avenue are both 

connected to the existing communications network. The Pacific Avenue intersection includes an 

existing CCTV camera.  

A conduit for police surveillance camera fiber will be installed along the north side of Virginia 

Beach Boulevard prior to the 17th Street corridor improvements. This 17th Street design will 

coordinate with the police department regarding the sharing or the relocation of their 

surveillance equipment. 
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Proposed Improvements 

Traffic Signals 

The City of Virginia Beach desires the following traffic signal equipment within the project 

corridor: 

� Mast arm poles with luminaire arms (VDOT standard MP-3 pole and PF-8 foundation, or a 

future City-detailed pole and foundation) 

� LED traffic signal heads (City Traffic Operations to determine if reflective backplates are to 

be included prior to design phase)  

� Pedestrian signal heads and pushbuttons 

� Thermal video detection cameras or inductive loops (City Traffic Operations to determine 

equipment type prior to design phase) 

� Emergency preemption devices 

� Pole-mounted or ground-mounted controller cabinets (selected based on available space 

within the existing right of way); if ground-mounted controller cabinets are selected, they 

will be set on a minimum 24-inch tall foundation to prevent or reduce flooding impacts  

General Design Criteria 

Traffic signal layouts will be in accordance with the current revision of Manual on Uniform Traffic 

Control Devices (MUTCD), current VDOT Road and Bridge Standards, current VDOT Road and 

Bridge Specifications, and current City of Virginia Beach design requirements.  

The existing signal at Virginia Beach Boulevard and Mediterranean Avenue is less than 10 years 

old and can remain in place if feasible with the proposed roadway section.  

Intelligent Transportation System (ITS) 

The City of Virginia Beach desires the following traffic ITS equipment within the project corridor: 

� 144-count fiber backbone 

� Two 4-inch conduits (one fiber, one spare) 

� CCTV cameras 

� Ethernet switches 

� Ethernet transceivers 
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General Design Criteria 

ITS layouts will be in accordance with the current City of Virginia Beach design requirements. 
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10.0 CONSTRUCTION PHASE ANALYSIS 

The purpose of this analysis is to review construction phasing for the 17th Street Improvements 

project and provide a summary of the construction sequencing that considers schedule and 

traffic impacts. 

After maintenance of traffic discussions with the City of Virginia Beach Traffic Department, 

parameters for maintenance of traffic have been set for the 17th Street corridor.  At the time of 

ground breaking for this project, 18th Street and 19th Street may also be under construction. If 

this is the case, traffic cannot be detoured to the north.  If 19th Street is not under construction, 

this roadway may be considered for a detour route.  Detour routes to the north of 17th Street 

will need to be determined when more is known about the construction schedules of the 18th 

Street and 19th Street projects.  Between 17th Street and Norfolk Avenue is a residential 

community, which prevents detours to the south.  16th Street shall not be allowed as a detour 

route.  17th Street is used as a way in and out for the many events at the Oceanfront.  The 

corridor will need to be maintained as access for these events, including the Shamrock 

Marathon which attracts 30,000 participants.  Based on these restrictions, the block method of 

construction, closing an entire block at a time, cannot be used for this project. 

Traffic will be maintained on 17th Street for the entire duration of the project by providing one 

lane in each direction. For businesses located adjacent to construction activities, it will be 

difficult to maintain access during construction.  Access to each impacted business will be 

addressed on a case by case basis.  Vehicles needing to access businesses to their left side will 

need to make a U-turn.  While unfortunate, this is necessary as excavation areas behind the 

barriers may be too deep to allow for a safe travel path for vehicles at each business location.  

Also, breaks in the barrier have a potential for putting construction personnel at risk.  Pedestrian 

access will need to be maintained along the corridor and access to all businesses facilitated.   

The Contractor will be responsible for locating a suitable laydown location that will minimize 

disorder within the construction zone, whether it is a City parcel or private parcel.  The City owns 

a lot at 19th Street and Arctic Avenue that potentially can be utilized as laydown location.  The 

City parcel along 17th Street across from the Virginia Beach Convention Center is committed to 

the Sports Center and shall not be considered for use.  The contractor may select another 

location, but if it is not on City owned property, they will need to secure this location at their 

own cost. 

Construction Staging Area 

The construction schedule for this project is constrained by the construction moratorium during 

the summer, unforeseen issues during construction could potentially extend construction to an 

additional season.  To mitigate the risk of schedule creep, consider allowing mobilization and 
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de-mobilization during the months of September and May.  Also, consider incentivizing the 

contractor to meet specific schedule dates using “no excuses” interim completion dates. This will 

help mitigate coordination issues with private utility providers.   

Construction Sequence 

The project is subject to the following circumstances: 

� Seven (7) month construction duration from October 1st to April 30th for each 

construction season 

� No more than one intersections may be closed at a time  

� Prior to any traffic shift, traffic signals will need to be analyzed and designed for the 

temporary traffic conditions and temporary signals installed if required 

� Existing roadway traffic utilizes the gutter pan as part of the travel way.  Proposed 

temporary traffic widths will include the gutter pan (up to 1-foot from the face of curb) 

� A minimum lane width of 11-feet  

A summary of construction activities necessary to complete the project are defined below: 

� Mobilization – Performing preparatory operations, moving personnel and equipment, and 

setup or removal of staging areas and E&S devices. 

� Utility Duct Bank – Install duct bank encased in concrete including vaults, manholes and 

stubs for service lines.  This will facilitate the relocations of the overhead utilities into a 

small underground corridor. 

� Private Utility Relocations  

� Dominion Virginia Power will pull and splice cables through the duct bank, install devices, 

install service connections, and remove utility poles.   

� Cox Communication will pull and splice cables through the duct bank, install devices, 

install service connections. 

� Windstream will pull and splice cables through the duct bank, install devices, and install 

service connections. 

� Verizon will pull and splice cables through the duct bank, install devices, and install service 

connections.   Their existing duct bank will remain in place. 

� Virginia Natural Gas will replace any existing copper lines with plastic lines 

� Public Utility Relocation  

� Waterline Replacement – Install a new water line and service connections. 

� Sewer Replacement – Install a new sewer line and service connections. 
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� Storm Drain Installation and Replacement – Install new storm drain pipe including inlet 

structures and manholes.  Replace any existing storm drain pipe, including inlet structures, 

for existing substandard pipe systems within the right of way and drainage easements 

within and adjacent to the project limits that does not meet City of Virginia Beach Public 

Works Standards for pipe materials (includes underground storage). 

� Roadway Construction  

� Placement of Subgrade - Remove existing pavement, scarify, treat, compact, establish 

grade, and place aggregate base. 

� Installation of Curb/Gutter & Sidewalk - Install curb and gutter, complete drainage inlets, 

install sidewalk with curb ramps, concrete driveways, and concrete base for crosswalks. 

� Pavement Placement – Placement of asphalt base, intermediate, and surface courses 

(includes porous asphalt bike lanes). 

� Signals and Lighting - Install conduit and devices for traffic signals and street lights. 

� Hardscape/Landscape – Placement of landscape, site furnishings, and paver systems. 

� Signing and Pavement Markings - Install permanent signs and pavement markings. 

Construction Season 1 

The existing 17th Street corridor contains multiple public and private utilities within the right of 

way.  To construct the utility duct bank, public utilities will need to be relocated or removed.  

There is an existing 8” water line that is in conflict with the proposed duct bank.  To remove this 

line, the sewer line must first be relocated to provide the proper separation from the proposed 

water lines.  The proposed sewer line will be within the crown of the proposed roadway.  To  

 

FIGURE 10-1: MAINTENANCE OF TRAFFIC FOR PROPOSED SANITARY LINE 
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construct this, traffic can be pushed to the north side of the road (the existing westbound lanes).  

Traffic will be delineated with a concrete barrier to protect the trench box required for 

excavation.  After a new sewer line has been installed and laterals have been connected, a new 

water line can be constructed to replace the existing 12” water main and the 8” water line in 

conflict with the proposed utility duct bank location.  A new 18” water line will be installed in the 

proposed westbound lanes.  This will require the two interior lanes to be closed, placing traffic 

on the outside lanes.  Traffic will be delineated with concrete barrier due to the narrow work 

zone.  With a new water line and sewer line constructed, the work zone can be moved to the 

sidewalk on the south side of 17th Street.  Any gas relocations/replacements that are required 

can then be performed.  At the end of season one, all public utilities will be in their final location 

and active. 

 

Construction Season 2 

In the second construction season, construction of the utility duct bank will begin.  The work 

zone will take up the existing eastbound lanes, placing traffic on the north side of the road.  

Construction will begin at Pacific Avenue and work west.  Only one intersection may be closed at 

a time and detours must be established for intersections that are closed.  Intersection down time 

should be kept to a minimum.  Temporary night-time traffic closures will be required to install 

service connections to the north side of 17th Street across the active travel lanes.   

 

 

 

FIGURE 10-2: MAINTEANCE OF TRAFFIC FOR PROPOSED WATER LINE 



 

CITY OF VIRGINIA BEACH 63 | P a g e  

 

17th STREET IMPROVEMENTS 

 

After the utility duct bank construction has progressed beyond the second intersection, a 

second crew will begin work starting at Pacific Avenue constructing storm drain, curb and gutter 

and place new pavement back to the new curb line.  At the end of season 2, the utility duct bank 

will be constructed, storm drain improvements will be installed on the south side of 17th Street, 

and temporary roadway will be put back to the new curb line.  Temporary striping will need to 

be installed to accommodate the wider roadway and the existing westbound lanes will need to 

be milled and overlaid to create a consistent surface for the tourist season between construction 

season 2 and construction season 3.   VDOT Standard Type D and E temporary pavement 

markings have not performed well historically on Virginia Beach roadways.  Therefore, a 

temporary marking material with a more effective performance will need to be determined.  

Paint may only be used on roadway surfaces that are to be overlaid. 

Construction Season 3 

In the third construction season, private utility relocations will be completed as private utility 

companies will pull wire, splice cables, and make service connections.  Transformers, switches, 

hand holes, and pedestals will need to be placed.  Once service is established from the utility 

duct bank, existing overhead service lines can be removed from the existing poles. 

Construction Season 4 

The final construction season will include the finishing features of the project which include 

removing the existing power poles and constructing curb and gutter, sidewalk, pavement, 

signals, lighting, bike lanes, and landscaping.  The first part of the season (Stage 1) will focus on 

finalizing construction on the south side of 17th Street, while traffic is on the westbound lanes.   

FIGURE 10-3: MAINTENANCE OF TRAFFIC FOR UTILITY DUCT BANK INSTALLATION AND SOUTHSIDE 

STORMWATER INSTALLATIONS/ROADWAY 
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The pavement will be milled and a final layer of asphalt put down.  The bike lanes, lighting, 

landscaping, signals, and brick pavers will all be constructed.  Once the south side is complete, 

traffic will be shifted to the newly constructed eastbound lanes, and construction will begin on 

the north side (Stage 2).  The north side will be completely built out in this season, beginning 

with the construction of the storm drain system, then moving to curb and gutter and sidewalk, 

pavement, bike lanes, lighting, signals, and landscaping.   

 

 

FIGURE 10-5: MAINTENANCE OF TRAFFIC FOR CONSTRUCTION SEASON 4 - STAGE 2 

FIGURE 10-4: MAINTENANCE OF TRAFFIC FOR CONSTRUCTION SEASON 4 - STAGE 1 
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Construction Schedule 

Schedule Derivation  

The construction schedules were derived using production rates for each activity and applying 

that rate to the quantities in each construction phase.  The basis of production rates for each 

activity is summarized below: 

� Utility Duct Bank – City provided the average rate from Laskin Gateway of 25 feet/day.  

Pacific Avenue construction rates were also utilized. 

� Private Utilities – Utility company preliminary estimates for Pacific Avenue project were 

used. 

� Public Utilities – Rates are based upon past construction experience. 

� Storm Drain – Rates are based upon past construction experience and VDOT production 

rates. 

� Subgrade – Rates were derived using U.S. Army Construction Management FM 5-333 

(Field Manual). 

� Curb and Gutter, Sidewalk - Rates were derived using U.S. Army Construction Management 

FM 5-333 and VDOT production rates. 

� Pavement – Rates were derived using U.S. Army Construction Management FM 5-333. 

� Signals & Lighting – Rates are from the Princess Anne Road Pedestrian Lighting Project. 

� Landscaping – Rates are based upon past construction experience. 

� Signing and Marking - Rates are based upon past construction experience. 
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Schedule Assumptions 

The schedule assumes that all work is performed in a standard 40-hour work week.  Basic 

assumptions were made in the overlap of activities depending upon the size of the work 

area and type of work. The production rates do not account for quantity variations or 

specialized conditions.  Multiple crews are assumed to be used in season 2 and season 4. 

 

 

FIGURE 10-6: CONSTRUCTION SCHEDULE SEASON 1 

FIGURE 10-7: CONSTRUCTION SCHEDULE SEASON 2 
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Traffic Impact Comparison  

A traffic analysis was performed in order to evaluate traffic operations along 17th Street to 

compare baseline (preconstruction) traffic to the proposed Sequence of Construction (SOC) 

alternative.  The proposed SOC alternative includes construction in several phases as described 

above, shifting both directions of traffic to the westbound lanes and then the eastbound lanes, 

effectively reducing lane capacity on 17th Street to a single lane each direction.   The traffic 

FIGURE 10-9: CONSTRUCTION SCHEDULE SEASON 4 

FIGURE 10-8: CONSTRUCTION SCHEDULE SEASON 3 
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analysis applies to all construction phases, regardless of the traffic shift, since all phases involve 

a single-lane operation in each direction along the 17th Street study corridor.   

Background Information/Methodology 

The following traffic data was utilized in this study: 

� 2017 spring weekday traffic counts conducted March 14 and 15, 2017  

� Applicable traffic volumes on the City of Virginia Beach’s online count database 

� Applicable traffic volumes identified in the Arena Traffic Study, by Kimley-Horn & 

Associates 

Construction is expected to occur starting October 2019 at the earliest and will continue during 

non-summer months (October 1st to May 1st) over the next three (3) to four (4) years.  Traffic 

patterns will return to their original condition (two lanes each direction) for each summer 

season. Therefore, shoulder season volumes are to be utilized in the analysis. Shoulder season is 

typically defined as time periods/seasons just before or after the summer season, including 

spring (March – May) and fall (late September – October). Traffic counts are lower than peak 

summer months, but higher than mid-winter months. The 2017 spring counts were grown by 1% 

per year to estimate shoulder season 2019 projected traffic volumes during construction.     

The Maintenance of Traffic Analysis was performed in Synchro 9, utilizing the geometry of the 

roadway at the time of data collection.  Traffic signals were optimized based upon the roadway / 

intersection geometry as well as turning movement volumes.  The results, shown Table 10-1, 

indicate that the intersections are expected to operate at acceptable levels of service during the 

shoulder season construction period. 
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Cypress Avenue B 17.0 B 17.3 B 18.4 B 19.5 

Mediterranean 
Avenue 

B 17.3 B 17.9 B 13.8 B 14.3 

Baltic Avenue A 6.7 A 7.2 B 10.2 B 10.8 

Arctic Avenue A 4.7 A 4.8 A 4.4 A 4.6 

Pacific Avenue B 15.4 B 16.7 B 12.8 B 14.0 

Atlantic Avenue A 6.5 A 7.7 B 13.6 B 13.6 

TABLE 10-1: MAINTENANCE OF TRAFFIC ANALYSIS RESULTS 
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Short Term Intersection Closures & Detours 

During construction, short-term partial intersection closures will occur in order to construct and 

relocate utilities, construct the duct bank, and construct the roadway primarily only eastbound 

across the intersections (south side of the intersections). While there may be temporary closures 

on the north side of the intersections, the longer-term closures would be located on the south 

side of each intersection for duct bank construction. Depending on the location of the closures 

(north or south side of the intersection), the closures may temporarily impact several traffic 

movements. The partial intersection closures are anticipated to occur one intersection at a time.  

A partial intersection closure of Pacific Avenue is anticipated for the duct bank construction to 

tie into the existing vault in the outside southbound lane of Pacific Avenue.  The City of Virginia 

Beach has requested that Arctic Avenue and Baltic Avenue not be closed at the same time. 

A closure of 17th Street itself is not anticipated during construction. Rather, the closures would 

only affect northbound-southbound movements across 17th St, one intersection at a time. 

Rerouted traffic would generally consist of only neighborhood traffic, and traffic would be 

routed one-to-two blocks prior to the intersection closure. 

The residential area south of 17th Street is sensitive to traffic detours through the neighborhood; 

therefore, the goal is to only detour neighborhood traffic in this area.  Traffic from 17th Street 

and points north and east will use other parallel routes during intersection closure. 

Temporary partial intersection closures include: 

� Cypress Avenue 

� Mediterranean Avenue 

� Baltic Avenue 

� Arctic Avenue 

� Pacific Avenue 
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Summary  

The linear method of construction is a feasible method to construct the proposed improvements 

of this project.  The schedule requires four (4) seasons to construct to prevent conflict with the 

tourism season and to maintain traffic on 17th Street during construction.  This project schedule 

can be improved if the City will allow private utility companies to pull wires and make 

connections during the summer season between season 2 and season 3.  The private utility work 

would only require a single outside lane closure.  There is also room in season 1 for construction 

activities to take place; however, if this project is bid as multiple contracts, full construction 

activities may not have time to be completed.  If a different contractor is awarded the following 

season, this could lead to “finger pointing” and claims for re-work.  The City should consider 

bidding the project as a single contract.  Such would improve accountability, allow the 

successful contractor to take advantage of “lessons learned” in previous phases, reduce risk 

associated with private utility relocation coordination, simplify construction document 

preparation, and reduce the potential for re-work or claims.  From a Maintenance of Traffic 

(MOT) standpoint, the Linear Method can be utilized to effectively deliver the project while 

maintaining 17th Street as an access route to the resort area.   

To achieve the proposed schedule, right of way encroachment will need to be rectified prior to 

the beginning of season 2. 

FIGURE 10-10: POTENTIAL INTERSECTION CLOSURES: SOUTH SIDE CLOSURES, EXAMPLE 
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11.0 PERMIT REQUIREMENTS 

Permits required for the construction of the 17th Street Improvements include the Virginia 

Stormwater Management Program (VSMP) Construction General Permit to be filed with the 

Virginia Department of Environmental Quality (VDEQ).  To obtain the permit, an erosion and 

sediment control plan, a stormwater management plan, and pollution prevention plan must be 

approved by the City of Virginia Beach. The project should be permitted under one permit for 

which the City of Virginia Beach is the operator. The engineer would provide final design plans 

for all phases of the project that comply with the VSMP regulations and each contractor 

awarded portions of the contract would comply with these plans as well as submit their own 

pollution prevention plan for city approval.  Since this project will be constructed over multiple 

seasons and could have multiple construction contracts, there could be complications with the 

permit process. The VSMP permitting approach for this project needs to be coordinated further 

with the city’s Surface Water Regulatory Compliance Division to determine the best strategy. 

The project corridor along 17th Street consists of asphalt and concrete. There are no wetlands 

within the project corridor. Existing outfall improvements at North Lake Holly may be required. 

North Lake Holly is considered Waters of the United States (WOUS) and has tidal wetlands. If the 

drainage outfall is replaced, wetlands and WOUS will be impacted, which will require a 

nationwide permit and preconstruction notification (PCN). 

A hazardous material survey was performed within the project area as part of this study.  Volatile 

organic compounds (VOC) and semi volatile organic compounds (SVOCs) were found within the 

soils and the groundwater.  The soils were found to be non-hazardous, but will need to be 

removed.  The groundwater will need to be pretreated before being discharged.  Mitigation of 

these pollutants can be achieved under the VSMP Construction General Permit if it can be 

demonstrated that groundwater is pretreated prior to discharge.  If this cannot be achieved, a 

standalone permit will need to be acquired from the VDEQ requiring further environmental 

oversight of the mitigation of the groundwater.  Should the results of groundwater pretreatment 

fall outside of VDEQ allowable discharge requirements, then a permit is required through HRSD 

to discharge to the sanitary sewer system. 
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12.0 PROJECT COST 

A preliminary construction estimate was prepared for the 17th Street Improvements project.  The 

cost for construction is summarized in the table below. See Appendix G for the full itemized list. 

TABLE 12-1: SUMMARY OF PROBABLE PROJECT COSTS 

17th Street Improvements 

General Requirements / Earthwork $2,690,000 

Pavement / Incidentals $3,019,000 

Stormwater Management / E&S Alternate 11. $2,347,000 

Stormwater Management / E&S Alternate 2 1. $2,547,000 

Utility Duct Bank 2. $3,000,000 

Water Line $1,810,000 

Sanitary Line $1,014,000 

Signals / ITS / Pavement Markings and Signage $1,933,000 

Maintenance of Traffic $2,190,000 

Street Lights $410,000 

Landscaping $400,000 

Hazardous Material Mitigation $1,057,000 

Subtotal with Stormwater Alternate 1 $19,303,000 

Subtotal with Stormwater Alternate 2 $19,452,000 

25% Contingency $4,967,500 

Total Project Cost with Stormwater Alternate 1 $24,837,500 

Total Project Cost with Stormwater Alternate 2 $25,037,500 

 

The preliminary estimate of cost is based several assumptions, the following are the assumption 

used to develop the estimated cost: 

1. Stormwater Management – The existing stormwater system along the 17th Street corridor 

is inadequate for the area it currently services.  Existing projects and proposed projects 

are concurrently working to fix the drainage issues along the corridor.  This estimate only 

includes improvements to the storm system along 17th Street within the project area.  
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Future coordination will be required to determine outfall improvements and storm 

system improvements required outside of the project area. 

2. Private Utilities - A thorough review of the franchise agreements is necessary to identify 

private utility responsibilities and obligations to place their facilities underground along 

Pacific Avenue.  In addition to the material and construction of the new facilities, the 

total costs to relocate the private utilities will be dictated by the construction phasing 

and the intermediate tie-ins required.  The franchise agreements were not available for 

review prior to the completion of this document.  Therefore, this estimate only includes 

the cost to provide the infrastructure for the private utilities.  It does not include design 

or construction activities to be performed by the private utilities. 

3. Site Acquisition – The roadway improvements for this project will be entirely within the 

existing right of way; however, easements for equipment and temporary construction 

easements for access will be required.  Site acquisition is not included in the preliminary 

estimate due to the unknown unit cost of obtaining easements and the quantity of 

private utility easements required. 



 

CITY OF VIRGINIA BEACH 74 | P a g e  

 

17th STREET IMPROVEMENTS 

13.0 APPENDIX 

Table of Contents 

Appendix A Roadway Corridor 

Appendix B Stormwater Management & Utilities 

Appendix C Hazardous Material Survey Report 

Appendix D Geotechnical Report 

Appendix E Landscape 

Appendix F Construction Phase Analysis 

Appendix G Project Cost 

 


	Cover

