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A topographical map of the site can be found in Appendix A.

A. Topographical Map 

Topographical Map
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Description of the Qualifying Project

Project Characteristics 

Allocation of Risk: As the Design-Builder, E.C. Pace understands that work completed beyond the negotiated agreements 
and completion dates will have financial costs and consequences for BRWA. We understand and agree with the 
importance of on-time project delivery and accountability. With this in mind, we will work with BRWA to establish a 
schedule of liquidated damages that would be applied should the project, or an agreed-upon phase of the project, not 
be completed on time. We propose that the value of the liquidated damages be based on an estimate of actual damages 
and that they be assessed as compensation to BRWA. 

Ownership Assumptions: While preparing this proposal, we have assumed that the Design-Builder, E.C. Pace, would take 
full ownership of the work during construction and would be responsible for maintenance of the work, the project site, and 
all related support facilities. This would include legal liability for prosecution of the work and operation of the project. 

Phased or Partial Openings: Once a section or phase of the project is complete and fully serviceable, phased or partial 
acceptance could take place if it provides a benefit to BRWA. Once a section or phase is accepted, BRWA would have 
full ownership of the completed work. The Route 460 pump station could be put into service as soon as it is complete. 
The Ivy Creek Interceptor could be put into service in sections, beginning with the downstream section of Division 5. As 
part of our preliminary scheduling effort, we anticipate the downstream section of Division 5 taking place first, starting 
with the connection to the existing interceptor. This will allow for the full operation of each successive portion of the 
interceptor as it is installed upstream. 

Additional Assumptions: The Design-Build team has assumed that all creek crossings will be able to be permitted as open-
cut. If creek crossings are required to be installed via trenchless methods, additional geotechnical or design work may be 
required. E.C. Pace has also assumed that construction will be able to begin no later than the middle of Summer 2021. If 
construction begins later than this date, there would be construction cost implications. Additional Contingencies For the 
project to be successful, the Design-Build team is relying on the ability to facilitate obtaining the necessary easements. This 
is of particular importance for the Ivy Creek Interceptor. If an easement cannot be obtained, it may require a significant 
adjustment to the sewer alignment which could result in additional cost accounted for in the contingency.

B. Description of the Qualifying Project
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Ivy Creek Interceptor 

Project Understanding 
The BRWA is a water Authority located in Bedford, Virginia, that provides area 
customers with high quality and reliable water and wastewater services. In 2020, a 
preliminary engineering report (PER) was updated that detailed the improvements 
needed on the BRWA interceptor system. In the PER, it was proposed to construct 
two new sections of the Ivy Creek Sewer Interceptor, Division 5 and 6, to allow 
the Forest area to be served by gravity and to allow sufficient sewer capacity 
for economic development. The Ivy Creek Interceptor project includes the 
decommissioning of the Lake Vista Pump Station (LVPS) and the construction of 
approximately 7,500 linear feet of 24 or 30-inch sewer for Division 5 in the City of 
Lynchburg and 11,000 linear feet of 24 or 30-inch sewer for Division 6 in Bedford 
County. A metering flume will also be placed at the City of Lynchburg and Bedford 
County boundary to measure flows conveyed from BRWA. Further details about 
the decommissioning of the LVPS, flume station, and sewer line can be found in the 
Technical Approach Section. 

The existing sewer collects wastewater through a series of gravity sewers in the 
Forest and New London area, which is conveyed to the LVPS. From the LVPS, 
wastewater is pumped through the Lake Vista force main to the Lake Vista gravity 
sewer, where it then crosses into the City of Lynchburg and is conveyed to the City’s 
regional wastewater treatment plant (WWTP). The LVPS has historically not been 
able to convey design flow and has experienced continuous odor and maintenance 
issues. The existing Forest and New London service areas cumulatively total 
approximately 8,230 acres of service area and have a large potential for residential 
and commercial development. With the addition of future sewer interceptors and 
development potential, the service area for Forest and New London could expand 
substantially to 34,000 acres, which is more than a fourfold increase in service area. 

BRWA currently purchases capacity for entry points in the existing City of Lynchburg 
owned Tomahawk Creek (B-1 and B-2), Blackwater Creek, Ivy Creek (B-3), and 
Cheese Creek (B-4 and B-5) Interceptors. Current purchased capacity in the 
Tomahawk Creek and Blackwater Creek Interceptors (B-1 and B-2) is 2.0 MGD peak 
flow and 0.80 MGD average daily flow. Current purchased capacity in the Ivy Creek 
and Cheese Creek Interceptors (B-4 and B-5) is 2.27 MGD peak flow and 0.91 MGD 
average daily flow. The allotted capacity for the Ivy Creek Interceptor (B-3) has 
not been purchased by BRWA in the Ivy Creek Division 5 segment since they are 
designing and constructing the new Interceptor. (Reference Appendix D for City of 
Lynchburg and BRWA Interceptor Overview Map)

Future wastewater flows were projected in the PER for a 20-year planning 
window and through buildout to the year 2060. From the growth projections, it 
is anticipated that BRWA will exceed sewer capacity allocations at entry point B-3 
(0.91 MGD) and WWTP capacity allocations (1 MGD) between 2035 and 2060 and, 
at that time, would need to purchase additional capacity. 

The Ivy Creek Interceptor projects 
will allow expansion and economic 
development in the BRWA service 
area beyond 2060 and allow 
wastewater to be conveyed via 
gravity to the City of Lynchburg 
with the decommissioning and 
repurposing of the LVPS. 

Site Plan/Sewer Layout 
The preliminary sewer layout 
drawings, provided in the PER, 
were modified by the E. C. Pace and 
CHA team for this proposal. Sewer 
manholes and alignments that were 
modified to increase reliability, 
decrease maintenance issues, and 
save on cost are bolded in the 
figures in Appendix A.

B. Description of the Qualifying Project
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Authority Responsibilities 
The work to be performed by BRWA includes: 

 • Project funding from DEQ to include construction, design, permitting, construction administration, the cost for 
permanent and temporary easement, and land acquisition. Bridge funding for BRWA is available as part of this 
proposal and is further discussed in the Project Funding section. 

 • Construction inspection. E. C. Pace will provide an hourly cost for inspection services for BRWA to consider, if needed. 

 • Independent geotechnical or special inspections  
during construction. 

 • Provision of water (potable or non-potable depending on application) for construction testing. 

E. C. Pace and CHA Responsibilities 
The work to be performed by the E. C. Pace and CHA team, above and beyond expected design and construction services, 
includes: 

 • Coordination of project kickoff and progress meetings with BRWA

 • Verification of sewer capacity and peaking factors. Reference the Technical Approach section for additional details. 

 • Bridge funding for the Ivy Creek Interceptor project,  
if needed. 

 • Facilitate permanent and temporary easements  
for construction. 

 • Preparation of easement agreements and plats.

 • Coordination of permanent electrical service and SCADA integration for flume station. 

 • Environmental and cultural resource assessments. 

 • As-built drawings at project closeout

 • Compliance with all DEQ funding construction and administration requirements

Public Support or Opposition 
Public support, with no opposition, is anticipated for this project. This project allows for economic development in the 
area and for the elimination of pump station maintenance at the LVPS.

Project Benefit and Compatibility 
The Ivy Creek Interceptor project allows economic development in the Forest, New London and Bedford areas by 
providing enhanced sewer service to existing customers and providing new sewer service for developing parcels. 

B. Description of the Qualifying Project
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Route 460 Pump Station

Project Understanding 
CHA has already provided design services for the construction of a 2.0 MGD water distribution booster pump station. The 
pump station’s purpose is to boost flow from and to the outer portions of the BRWA’s water distribution system. As a means of 
increasing the distribution system reliability, the pump station was designed with the unique ability to allow pumped flow to 
run in any of three different directions. The pump station is primarily designed to move water from the Lakes Water Treatment 
Plant (WTP) into the community of Forest, potentially supplementing flow into the City of Bedford. In the case of a pipe break 
or other emergency, however, the pump station will have the ability to reverse flow and use the normally downstream system 
as a source for the other portions. 

Site Plan/Pump Station Layout 
The final pump station drawings, completed by CHA and provided in the PPEA, have select drawing sheets included in 
Appendix C. 

Authority Responsibilities 
The work to be performed by BRWA includes:

 • Cash funding to include construction, design, permitting, construction administration, the cost for permanent 
and temporary easement, and land acquisition. Bridge funding for BRWA is available as part of this proposal and 
is further discussed in the Project Funding section.

 • Construction inspection. E.C. Pace will provide an hourly cost for inspection services for BRWA to consider, if needed.

 • Independent geotechnical or special inspections  
during construction.

 • Provision of water (potable or non-potable depending on application) for construction testing.

E. C. Pace and CHA Responsibilities
The work to be performed by the E. C. Pace and CHA team, above and beyond expected design and construction services, 
includes:

 • E.C. Pace can provide Bridge funding options for the Ivy Creek Interceptor project, if needed.

 • Coordination of project kickoff and progress  
meetings with BRWA

 • As-built drawings at the end of the project

 • Environmental and cultural resource assessments.

 • Coordination with the BRWA and the SCADA contractor for system integration

B. Description of the Qualifying Project
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BRWA PPEA Technical Approach

Our Team has a unique understanding of BRWA’s sanitary sewer system from our previous work with the Authority. 
Our design partner CHA’s previous work has allowed our Team to develop a great working relationship with the 
Authority’s engineering staff. E. C. Pace and CHA have a specific understanding of the Ivy Creek Sanitary Sewer and Route 
460 Pump Station from the published PER, communication with the Authority, and recent field visits (June 2020) as part 
of this proposal preparation. A brief discussion below outlines the specifics for the technical approach that will be taken 
for project success.

Sanitary Sewer

For this project, one of the plastic pipe materials the PER 
proposed was to utilize ADS SaniTite pipe, which is a triple walled 
polypropylene pipe. SaniTite is made with a reinforced bell and 
spigot and is high impact resistant HDPE. HDPE also has the 
advantage of being light weight and easy to handle in the field. 

The PER uses a peaking factor of 2.5 for the Ivy Creek Interceptor. 
Virginia Sewage Collection and Treatment (SCAT) regulations 
require a peaking factor for interceptors of 2.0. Because of the 
variability in peaking factor and sewer capacity as related to pipe 
materials, a careful evaluation of required sewer performance 
should be completed before construction begins to:

 • Confirm required peaking factors from DEQ  

 • Verify needed sewer capacity 

 • Determine a recommended pipe material 

 • Finalize a corresponding pipe diameter 

In the PER provided with the PPEA, the recommended 
pipe diameter for the ADS manufactured SaniTite pipe was 
24-inches. With the manufacturer specified recommended 
Manning’s coefficient of 0.012, sewer capacity would only 
reach 6.14 MGD as shown in the figure on the right. In the 
PER, a required sewer capacity of 8.10 MGD was listed. 
Therefore, two pipe options were evaluated as part of this 
project: 24-inch SDR26 PVC and 30-inch SaniTite. Using 30-
inch SaniTite pipe (assumed slope = 0.0015 ft/ft), a sewer 
capacity of approximately 11 MGD (17.2 cfs) can be achieved. 
For SDR26, the 24-inch pipe cost is approximately the same as 
the larger diameter SaniTite. The SDR26 pipe provides a lower 
capacity at 8.20 MGD, but meets and exceeds PER required 
flows. Given that the larger SaniTite pipe provides a higher 
sewer capacity at a comparable construction cost to the SDR26 
pipe, the design-build team recommends the installation of 
the larger SaniTite pipe.

In the published Ivy Creek Interceptor PER, the Man-
ning’s coefficient of 0.009 was used for sewer capacity 
calculations (Section 3.4). Since the Manning’s coeffi-
cient directly impacts sewer capacity, any pipe mate-
rial with a coefficient larger than 0.009 and diameter 
24-inches and smaller would not result in the desired 
sewer capacity of 8.10 MGD. 
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Listed in the Published Ivy Creek 
Interceptor PER

PER Required Sewer Capacity 
MGD= 8.10 
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MGD= 6.14

Required Sewer Capacity

24-inch 
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30-inch 
SaniTite

24-inch 
SDR26 
PVC

= 8.10 MGD

If sewer capacity becomes an issue during construc-
tion due to an increase in flows from planned  
developments, E. C. Pace has the experience and 
equipment required to provide full bypass pumping 
for the duration of the project. 

B. Description of the Qualifying Project
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E. C. Pace and CHA would work with BRWA to anticipate a schedule for the addition of sewer flows from new developments 
to provide bypass pumping, if needed. Peak hour flow rates at the Lake Vista Pump Station are also recommended to size 
bypass pumping at the tie in locations. The addition of flow monitors at the Lake Vista Pump Station is recommended during 
the early design phase since data provided in the PER was peak daily and not peak hourly flow.

New Developments and Corresponding Wastewater Flows
BRWA # Planning # Name Number of Lots/

Units Added
Average GPD

2017-058 SP180051 Forest Enterprises LLC - Site Plan 1 4800
2017-072 Brentwood Community Church - Site Plan 1 1285
2018-106 NLBTC Lot 7 EDA Shell Building - Site/Design Plan 1 3038.4
2012-041 SP130019 Jefferson Commons Commercial Lot 2 1 625
2020-019 SD20-0010 Valtim Minor Subdivision - Plat 1
2020-039 SD20-0022 B & A Properties of Virginia - Plat (Spring Creek) 4 2500
2011-020.2 Grandview - Phase 1B 63 15750
2017-059 SP180008 Nanotouch - NLB&T Center - Site Plan 1 250
2017-060 Burnbridge Sewer Extension - Design 13
2018-076 SP190016 Cottontown Manor Phase 3 - Site Plan 62 24800
2018-096 SP200002 Route 221 Carwash - Site Plan 1 14000
2019-034 SP190044 Westin Village Townhomes 2019 - Site/Design 96 24000
2019-101 Sheetz New London Sewer Extension - Design 1
2019-117 Westyn Village Condotels 241 60250
2020-034 SP20-0008 Cottontown Manor Phase 4 - Site Plan 24 9600
2011-021 Grandview - Phase 2 54 13500
2012-015 SP130017 Jefferson Commons Commercial Lot 1 1 625

The proposed sewer alignment was also evaluated by looking at existing topographic information and from the completed field 
visit in June 2020. Several realignments and minor design adjustments are recommended for ease of maintenance such as the 
addition of manholes on either side of stream crossings. Some realignments are recommended to remain on more even grade or 
to eliminate deep sewers. The proposed alignment across Cottontown Road may require extensive coordination with the power 
utility or a realignment in this area. It appears that there are large transmission power lines in this area and, typically, power 
utilities do not allow other utility encroachments within 50 feet of any asset (tower). The proposed alignment in the PER will 
encroach on the power utility right of way and appears to be closer than 50 feet to the transmission tower. 

Ivy Creek Near Interceptor Location Lake Vista Pump Station

B. Description of the Qualifying Project
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Metering Manhole

Level Transducer
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insert to 
accommodate 
lower �ows
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Grading Rings 

Section

Sectional Side View at Centerline 
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Palmer Bolus Flume In RFP Manhole
Not To Scale

Tra�c Cover

Domed Lid

60”
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For the metering flume on the Bedford and Lynchburg boundary, several flume options were considered. The proposed 
design incorporates a fiberglass packaged flow monitoring system with a Palmer-Bowlus flume, which is commonly used 
for the measurement of in-line sewer flow applications. The fiberglass reinforced plastic (FRP) manhole includes a 
Palmer-Bowlus flume with a dome top cover for easier access. For ease of maintenance and enhanced flume access, it is 
proposed to have a 5-foot diameter hatch with an OSHA compliant stainless-steel reinforced access ladder. The flume will 
come with an insert to allow for the measurement of current flows, with the option to remove the insert to provide a 
larger flume once wastewater flows increase in the future.

For design considerations, the recommended Palmer-Bowlus flume cannot become more than 85 percent submerged 
and is a long-throated flume, which requires laminar flow conditions to provide an accurate measurement. Because 
of this, the flume must have a minimum of 25 pipe diameters, or 50 feet, of straight pipe runs upstream. For flow 
measurement, an ultrasonic transducer is proposed above the flume that is integrated into BRWA and the City of 
Lynchburg’s SCADA system to provide real-time flow data. 

B. Description of the Qualifying Project
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Pump Station Demo Section
Not To Scale
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LVPS drawings provided by BRWA

Repair/Seal All Wall Penetrations 
From Wetwell Piping Removal, 
Abandon Underground Piping 
Beyond, Seal Pipes with Flowable 
Fill per Scat Regs

Remove Hoist, Trashracks, 
cables and Wetwell Piping

2’ Min, 4000 psi 
Concrete 
Wetwell Cap
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Lake Vista Pump Station
As part of this project, the Lake Vista Pump Station was intended to be demolished once the gravity sewer was placed 
in service. E. C. Pace and CHA have proposed to repurpose the existing building for use in the Lake Vista community 
or by the BRWA. 

It is proposed to fill the existing wet well with VDOT 57 stone and cap with concrete to make this area safe and live load 
bearing. All piping, hoists, pumps, and other associated equipment will be removed from the building. The existing 
heater will remain, and E. C. Pace will salvage and return to the BRWA the control panel, automatic transfer switch, 
and any other equipment requested by the BRWA. All floor and wall penetrations will be repaired, as needed, for a 
structurally sound and safe building. E. C. Pace and CHA’s goal for this project is to allow the Lake Vista Pump Station 
building to be occupied safely so that it could be usefully repurposed to the BRWA or the surrounding community.

Route 460 Pump Station
The base approach for the CHA designed Route 460 Pump Station is to provide the pump station as shown on the 
engineering plans. Some value engineering options were explored as an assumption that full build-out may not be 
needed immediately and can be discussed further with the BRWA, if desired. Some value engineering options included 
the phasing of pumps into the pump station, providing a flat roof, or allowing a monorail or gantry crane system. 

B. Description of the Qualifying Project
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C. Current Plans for                    
Development                                         
(Similar Experience)
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E. C. Pace Qualifications
E.C. Pace has been an industry leader in the installation of water and 
wastewater systems in Virginia since 1926. Based in Roanoke, Virginia, we focus 
on building relationships and client satisfaction. We work with many repeat 
clients both public and private. A small sample of repeat clients includes:

 • Bedford Regional  
Water Authority

 • Western Virginia  
Water Authority

 • NRV Regional Water Authority

 • Virginia Department of 
Transpiration

 • City of Roanoke 

 • Virginia Tech Corporate 
Research Center

Legal Structure 

E.C. Pace is 100% owned by Mark Pace, who represents the 4th generation 
of family ownership. The company was incorporated in 1976 and has been 
licensed to conduct business in Virginia since 1926.

Ability to Self-Perform

E.C. Pace routinely self-performs 75% to 90% of the work on our projects, including 
installation of water, wastewater and gas pipelines as well as underground 
structures such as box culverts, retention systems, vaults and manholes. E.C. Pace 
also self-performs a wide variety of trenchless pipeline installations, including jack 
and bore, pipe bursting and tunneling. We also perform excavation, grading, road 
building, and restoration. To further enhance our ability to self-perform work, E.C. 
Pace also works closely with its sister company, Virginia Blasting Services, which 
performs rock drilling and blasting for both mass and trench line applications. 
Virginia Blasting Services specializes in close proximity blasting, which allows for safe 
rock excavation near structures and sensitive infrastructure. 

Safety

Safety is part of our culture at E.C. Pace. All our personnel in supervisory roles are 
certified in OHSA Competent Person for Excavations and Confined Space Entry. In 
addition, we also provide training in VDOT basic and intermediate traffic control, 
First Aid and Safety and OSHA 10 Hour and 30 Hour Construction. To apply a holistic 

 at a Glance

Established: 
1926

Number of Personnel: 
100

Contact: 
Patrick Wade, PE 
pwade@ECPace.com 
(540)314-8552

Office Location:
1811 Hollins Rd Northeast 
Roanoke, VA, 24012 
(540)343-6816

Roanoke, VA Office 

C. Current Plans for Development (Similar Experience)

Financial Responsibility

E.C. Pace has been in business 
since 1926, resulting in a 
strong financial position. Our 
combination of liquidity, bonding 
capacity and banking allows E.C. 
Pace to bid almost any water or 
wastewater project as a prime 
contractor. Mark Pace is 100% 
owner with no partners with 
an equity interest of 20% or 
greater. (Copies of E.C. Pace’s 
Audited Financial Statements are 
available upon request. We ask 
that they remain confidential).
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and real-world approach in the field, we employ a third-party safety company 
to oversee our safety program. Our third-party firm routinely conducts site visits 
and inspections to provide real-time guidance and feedback. By having a third 
party perform this function, we are able maintain an objective view of the safety 
concerns for both our employees and the public for each individual situation. 

Construction Workload

E.C. Pace has the capacity to complete construction of the Ivy Creek Interceptor 
project while concurrent projects are occurring. E.C. Pace’s project team will be 
completing construction of the project according to the provided construction 
schedule and as agreed upon with BRWA. E.C. Pace has executed a bid bond for 
this project. Reference Appendix E to view the bid bond.

Water and Wastewater Qualifications

We provide a full range of construction services that include everything 
from pipe and structure installation to testing and bypass pumping. We 
understanding of the unique characteristics of public projects that can 
include funding provisions, scheduling constrains, and planned public 
disruptions. Our planning and scheduling process attempts to identify 
a full range of issues as early in a project as possible so that delays are 
minimized. We routinely present value engineering proposals that can save 
time and money for owners. 

Water
E.C. Pace offers a wide array of 
construction services for water 
infrastructure that include storage, 
pumping, transmission, distribution 
and service work. Our company has 

completed hundreds of projects ranging from ¾” water services to 36” 
transmission mains. We have a proven track record of delivering high 
quality work that is on-time and on-budget.

Waste Water
E.C. Pace provides construction services for 
sewer installations that include collection, 
distribution, and transmission systems; 
both gravity flow and force main. We 
self-perform the vast majority of our work, 
including trenchless installations and 
temporary bypass pumping. Our staff has 
completed over one hundred projects 
ranging from 4” force main to 72” sewer 
interceptors. We specialize in rough terrain 
installations that include rock excavation. 

C. Current Plans for Development (Similar Experience)
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 at a Glance

Established: 
1952

Number of Personnel: 
1,000

Contact: 
Stephen Steele, PE  
540-212-4368 
ssteele@chacompanies.com

Office Location:
1341 Research Center Drive 
Suite 2100 
Blaksburg, VA 24060

CHA Qualifications
CHA is a highly diversified, full-service engineering and construction 
management firm working to responsibly improve the world we live in. 
Located throughout the United States and Canada, we provide a wide range of 
planning and design services to public, private, and institutional clients. 

Our talented professionals strive to elate our clients in everything we do. 
CHA will work with E.C. Pace from start to finish, adapting teams, schedules, 
budgets, and services to each unique challenge. 

CHA’s team of highly trained engineers is supported by hundreds of other 
technical specialists available to provide a vast array of services to our clients.

Together with you, we design, study, manage, and build results that  
enhance our world.

We provide full service programming and design for:

 • Alternative Delivery 

 • Architectural

 • Asset Management

 • Aviation Design & Planning

 • Civil Engineering

 • Construction Engineering

 • Electrical

 • Energy Solutions

 • Environmental, Health 
and Safety

 • Geospatial Innovation

 • Geotechnical

 • Health and Safety

 • Land Development

 • Life Safety and Security

 • Mechanical

 • Program Management

 • Sports Planning and Architecture

 • Structural

 • Survey

 • Sustainability

 • Tank Rehabilitation

 • Technology Solutions

 • Transportation 
Engineering and 
Planning

 • Water and Wastewater

 • Wireless 
Communications

Blacksburg, VA Office 

C. Current Plans for Development (Similar Experience)
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Design Quality Control Procedures

CHA will develop a project specific QA/QC Plan to maintain excellent professional standards for technical performance 
and the accuracy of all design drawings and specifications developed for the project. As the Design Project Manager, 
Lindsay Swain, will be responsible for scheduling the completion of required QA/QC reviews by the Quality Assurance/
Quality Control (QA/QC) Manager, Doug Hudgins. Our multi-level review process typically works as follows:

 • Each team member will be carefully chosen to make sure that all work is initially completed by individuals with 
the appropriate expertise, and these individuals will be required to review their own work.

 • Lindsay will provide a second review for each work task or deliverable.

 • Lindsay will subsequently forward her initial review and the project documents to the QA/QC Manager, Doug 
Hudgins, for an independent technical review including project constructability.

 • Following independent review, the documents (with all comments) will be returned to the design team and 
corrected prior to a second review by Doug Hudgins to maintain compliance.

 • Only documents that have been fully reviewed in accordance with these procedures will be issued to E.C. Pace 
and BRWA for final review and approval. Our quality control procedures for these sanitary sewer rehabilitation 
and replacements have proven to be effective in eliminating project surprises and change orders.

Handling of Design Errors and Omissions

CHA is a large professional engineering firm that performs thousands of projects each year. For a firm of its size and 
diversity, CHA’s involvement in claims of errors or omissions is remarkably infrequent, due chiefly to its competent 
and well-trained staff and its rigorous and comprehensive Technical Excellence program. Inevitably, project issues can 
and sometimes do arise, and on those occasions, CHA’s project manager and, where appropriate, senior management 
work with the client to find an acceptable resolution. Furthermore, for the protection of CHA and its clients, CHA 
always maintains a comprehensive insurance program, which includes professional liability, workers’ compensation, 
comprehensive general liability, automobile and umbrella policies, with limits sufficient to cover the defense and 
payment of all outstanding claims against CHA.

Design Workload

CHA has the ability to complete the work on this project simultaneously with other client commitments. Our proposed 
project team has the availability to complete the proposed design project in accordance with the schedule outlined in 
our proposal. By submitting this proposal, CHA commits to meeting the milestones identified in our project schedule.

C. Current Plans for Development (Similar Experience)
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Water and Wastewater Qualifications

Our water and wastewater management offerings 
include full engineering and support services from initial 
planning through permitting, design, bidding, construction 
administration, start-up, certification, and ongoing 
operational assistance. We have provided creative and cost-
effective solutions for municipalities and service authorities 
throughout Virginia. 

Water
CHA provides 
comprehensive 
water services with 
a commitment to 
safety, reliability, 

and affordability. Our highly qualified staff has developed 
thousands of water-related projects, including source 
of supply, distribution, storage, treatability evaluations, 
treatment plant design, operation & maintenance plans, and 
sludge dewatering projects. The staff in our Blacksburg office 
has completed numerous water projects in Virginia and is 
familiar with Virginia regulations and Virginia Department of 
Health (VDH) requirements.

Wastewater Qualifications
CHA is one of the leading 
collection system and 
wet weather flow 
engineering firms 
in Virginia. CHA has 
assisted its many clients 
in constructing new 
gravity sewer lines, pump 
stations, and force mains. 
Our experience includes 
modeling, sewer system 
evaluation surveys, 

infiltration and inflow studies, sewer system rehabilitation, 
and equalization basin design. CHA has two Pipeline 
Assessment & Certification Program (PACP) and Manhole 
Assessment & Certification Program (MACP) certified 
technicians in our Blacksburg, Virginia office alone. 

 Services

Water Distribution
 • Booster Pump Station Design
 • Construction Contract Administration and 

Resident Inspection
 • Distribution System Design
 • Storage Tank Design
 • Supervisory Control and Data 

Acquisition (SCADA)
 • Water Distribution System Modeling

Water Treatment
 • Comprehensive Treatment Plant Design
 • Contract Administration and 

Resident Inspection
 • DBP Compliance
 • Intake Design
 • Project Funding and Permitting
 • Solids Dewatering and Disposal
 • SCADA
 • Treatability Studies and Process Optimization

Wastewater Collection Systems
 • Collection System and Pump Station Design
 • Inflow and Infiltration (I&I) Studies
 • Sanitary Sewer Evaluation Surveys (SSES)
 • Sewer Rehabilitation
 • System Mapping
 • Hydraulic Modeling
 • Capacity Management Operation and 

Maintenance Programs
 • SCADA

Wastewater Treatment
 • System Hydraulic Modeling
 • Treatability Studies and Process Evaluation/

Optimization
 • Secondary and Tertiary Treatment  

System Design
 • Biological Nutrient Reduction
 • Enhanced Biological Nutrient Reduction
 • Solids Handling, Treatment,  

and Disposal (SCADA)
 • Contract Administration and  

Resident Inspection

C. Current Plans for Development (Similar Experience)
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Project Experience

E.C. Pace and CHA Common Project Experience 

 • Over the course of more than 10 years, E.C. Pace and CHA have been 
involved in several successful design, bid, build projects, where CHA has 
performed engineering services for the Owner, including construction 
observation/inspection and construction administration services, and E. 
C. Pace has constructed the project.

 • In completing these projects, E.C. Pace and CHA have demonstrated 
an ability to work cooperatively, with a common-sense, reasonable 
approach to resolve field discrepancies and project issues with 
solutions that were satisfactory to all parties involved (owner, engineer 
and contractor) and did not add any additional cost for the Owner. E.C. 
Pace has completed all of these projects on budget and on schedule. 

 • E.C. Pace and CHA have never been involved in a claim or a threatened 
claim on any of these common projects 

Examples of the collaborative efforts and strong working 
relationship between E.C. Pace and CHA are listed throughout the 
following pages. 

C. Current Plans for Development (Similar Experience)



22

TEAMING WITH 

AS A MAJOR  SUBCONSULTANT

DESIGN-BUILD TEAM LEAD 
BRWA | Ivy Creek Interceptor Proposal - Division 5 and 6

 Project Experience
VDOT Order I43 – 10th Street Improvements 

Roanoke, Virginia
Original Contract Price: $11,994,818.00 

Final Contract Price: $12,761.118.40 

Project Duration: 5/2016 to 4/2018

Reference: Virginia Dept. of Transportation – Mr. Sid Scott (540) 387-5492 
Mattern & Craig Inc. – Mr. Bradley Craig (540) 345-9342 

Description of Work: Upgrade to all underground utilities followed by rebuilding 
the road. Utility work included 24” sanitary sewer interceptor and bypass 
pumping. The project also included two underground retention structures as 
well as a precast arch bridge and close proximity blasting for utilities. The team 
finished project early and received the full contractor incentive.

C. Current Plans for Development (Similar Experience)
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 Project Experience
Prices Fork Pump Station & Water Transmission Main

Montgomery County, Virginia
Original Contract Price: $4,137,663.00 

Final Contract Price: $4,102,785.00 

Project Duration: 10/2017 to 10/2018

Reference:  
New River Valley Water Authority – Mr. Caleb Taylor (540) 639-2575 Whitman, 
Requardt & Associates – Mr. Gary Fern (540) 951-3727

Description of Work: Installed 16-inch water main and installed pump station. 
Project included a major creek crossing, jack and bore installation under 
roadway, rock excavation, and rough terrain open cut waterline installations.

C. Current Plans for Development (Similar Experience)
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 Project Experience
Trout Run Drainage Structure 

Roanoke, Virginia
Original Contract Price: $2,067,750.00 

Final Contract Price: $2,037,750.00

Project Duration: 2/2015 to 6/2015

Reference: City of Roanoke – Engineering Office (540) 853-2731  

Description of Work: Installed liner plates in the existing arch tunnel and 
grouted the annular space for the Amtrak Rail Platform. Extended 70 laterals 
into the new liner plates. 

C. Current Plans for Development (Similar Experience)
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 Project Experience
SFRR to RMR 36-inch Raw Water Main: Birdwood Golf Course 

Charlottesville, Virginia
Original Contract Price: $2,571,264.00 

Final Contract Price: $2,479,359.21

Project Duration: 12/2018 to 9/2019

Reference: Rivanna Water & Sewer Authority –  
Ms. Michelle Simpson (434) 977-2970 ext. 202 
Michael Baker International – Mr. Pasquale Arcese (703) 334-4918

Description of Work: Installed 6,069 linear feet of 36-inch ductile iron water 
main through the Birdwood Golf Course. Significant close proximity blasting. 
Completed the project well ahead of schedule.

C. Current Plans for Development (Similar Experience)



26

TEAMING WITH 

AS A MAJOR  SUBCONSULTANT

DESIGN-BUILD TEAM LEAD 
BRWA | Ivy Creek Interceptor Proposal - Division 5 and 6

 Project Experience
Clubhouse Drive Sanitary Sewer Replacement

Roanoke, Virginia
Original Contract Price: $452,836.00

Final Contract Price: $481,922.60

Project Duration: 1/2019 to 9/2019

Reference: Western Virginia Water Authority –  
Mr. Will Bulloss, P.E. (540) 283-2939

Description of Work: Installed 900 feet of 30-inch sewer line, extensive bypass 
pumping and rock excavation.

C. Current Plans for Development (Similar Experience)
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 Project Experience
Huntington Boulevard Water & Sewer Main Replacement

Roanoke, Virginia
Original Contract Price: $1,630,359.00

Final Contract Price: $1,528,072.00 

Project Duration: 10/2018 to 6/2019

Reference: Western Virginia Water Authority – Mr. Scott Kroll (540) 283-8232

Description of Work: Installed 1,384 feet of 8-inch sewer main and 2,559 feet 
of 8-inch water main. Replaced majority of the sewer in the same trench, 
extensive bypass pumping, and multiple lateral connections.

C. Current Plans for Development (Similar Experience)
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 Project Experience
VDOT Order E36 – Route 220 Emergency Bore 

Franklin County, Virginia
Original Contract Price: $637,533.39

Final Contract Price: $678,264.75

Project Duration: 10/2019 to 12/2019

Reference: Virginia Dept. of Transportation – Tony Handy, P.E. (540) 352-9050

Description of Work: Emergency bore under Route 220 to repair storm drain. 
The project installed 200 feet of 48-inch casing. The bore pit was 30 feet deep, 
so the team installed 4-foot diameter drilled shaft liner plate shoring system 
immediately adjacent to RTE 200. 

C. Current Plans for Development (Similar Experience)
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 Project Experience
Salem Turnpike Sanitary Sewer 

Roanoke, Virginia
Original Contract Price: $1,657,788.00

Final Contract Price: $1,657,788.00

Project Duration: 5/2019 to 6/2020

Reference: Western Virginia Water Authority – Mr. Scott Kroll (540) 283-8232

Description of Work: Installed 18-inch sewer main along Salem Turnpike and 
through intersection with Peters Creek Road, including a hand-mined tunnel 
under the roadway intersection. Extensive rock excavation and bypass pumping 
were required.

C. Current Plans for Development (Similar Experience)
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 Project Experience
Bedford Regional Water Authority 

Smith Mountain Lake Water Treatment Plant and  
Lakes to Forest Water Line Extension

CHA provided design and engineering consulting services as part of the 
Progressive Design-Build (PDB) delivery of the Smith Mountain Lake Water 
Treatment Plant and the Lakes to Forest Water Line Extension projects. The 
project provided detailed preliminary evaluations of major project elements 
and development of final design plans to allow for Guaranteed Maximum 
Price (GMP) to be completed. Scope of work included technical evaluations, 
field investigations, and planning/design services to define the water system 
improvements that meet the Bedford Regional Water Authority’s immediate 
and future system needs. Specific project elements included:

 • Raw Water Transmission Pipeline: Alignment and hydraulic evaluation 
of approximately 14,000 linear feet of 18-inch to 24-inch raw water 
force main from the existing raw water intake location to the proposed 
Camp 24 water treatment plant site. Development of final plan and 
profile drawings including horizontal alignment, profile details at critical 
crossing areas, and existing utility conflicts based on available GIS 
mapping/field investigations.

 • Finished Water Transmission Pipeline: Alignment and hydraulic 
evaluation of approximately 130,000 linear feet of 18-inch to 24-inch 
transmission main from the proposed Camp 24 water treatment plant 
location north along Route 122 and east along Route 460 to the existing 
Forest water distribution system. Development of final plan and profile 
drawings including horizontal alignment, profile details at critical crossing 
areas, and existing utility conflicts based on available GIS mapping/
field investigations. Preparation of an environmental assessment and 
acquisition of all environmental and construction permits.

 • Membrane Water Treatment Plant: Building services for architectural, 
structural, HVAC, electrical, and fire protection for development of 30 
percent design drawings of a new membrane water treatment plant 
located at the Camp 24 site. Facility designs were completed using 
building information modeling technology (REVIT by Autodesk).

This project enabled the BRWA to provide water service in all areas of 
Bedford County, including the Lakes community, the Town of Bedford, and the 
Forest community. 

Contact:
Brian Key, PE,

Executive Director
(540) 586-7679

b.key@brwa.org

C. Current Plans for Development (Similar Experience)
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 Project Experience
NRV Regional Water Authority and Chrisman Mill Pump Station 

Plum Creek Waterline Transmission Main

CHA provided a Preliminary Engineering Report, final design, construction contract 
administration, and inspection services for this project. Services included:

CHA/E.C. Pace 
Successful Project 
Resolutions

 • E. C. Pace presented value 
engineering opportunity to 
save the Owner $95,000. 
CHA and E. C. Pace 
cooperated to obtain VDOT 
approval for the change and 
implement field adjustments.

 • Due to a change in the 
funding source after project 
award, AIS certified pipe 
and materials were no 
longer needed. E. C. Pace 
successfully renegotiated 
prices with suppliers to 
credit the Owner a $150,000 
savings in material costs.

 • E. C. Pace proposed a 
realignment for 500 feet 
of waterline due to a 
communications line being 
located incorrectly. CHA 
and E. C. Pace completed a 
field visit and corrected the 
issue at that time with a field 
change. No additional cost 
was placed on the Owner. 

Virginia Geographic Information Network (VGIN)

Document Path: \\cha-llp.com\proj\Projects\ANY\K4\32800\Data\GIS\PlumCreekAlignment.mxd
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 • Coordination with all five 
Authority members, including 
the client, two towns, the 
county, and a major university

 • Preparation, submission and 
approval of a Preliminary 
Engineering Report to the 
Virginia Department of 
Health that met all regional 
stakeholder future water needs

 • System hydraulic model  
and analysis

 • Final technical design services 
for the 28,000 linear feet 
of 12 and 20-inch water 
transmission main to serve as 
a redundant feed line that will 
serve all the stakeholders 

 • Final design services for a 
booster pump station that 
includes provisions for 
expansion in the future to all 
for both immediate and long 
terms needs

 • Surveying coordination and 
fields services

 • Geotechnical coordination 
and field services

 • Environmental review and 
permitting services

 • Virginia Department of 
Transportation permitting

 • Railroad permitting

 • Bidding, construction contract 
administration, and  
inspection services

Contact:
Caleb Taylor, PE,  

Executive Director  
3515 Peppers Ferry Road  

Radford, VA 24141 
(540) 639-2575

ctaylor@nrvwater.org

C. Current Plans for Development (Similar Experience)



32

TEAMING WITH 

AS A MAJOR  SUBCONSULTANT

DESIGN-BUILD TEAM LEAD 
BRWA | Ivy Creek Interceptor Proposal - Division 5 and 6

 Project Experience
Bland County Public Service Authority

Water Treatment Plant and Water System Improvements Project

The BCSA owns and operates two water distribution systems: one serves the 
community of Bland, and the other serves the communities of Bastian and 
Rocky Gap. There are no redundant sources for either water system. The 
Bland water system serves approximately 150 residential and 27 commercial 
customers from a groundwater well source treated via a high-rate filtration 
packaged WTP. The Bastian/Rocky Gap water system serves approximately 
345 residential and 21 commercial customers with water purchased from 
the Bluefield Valley Water Works Company (BVWW). The Bland WTP was 
constructed in 1992 with many components nearing the end of their service life 
and required significant upgrades.

CHA evaluated alternatives to address the needs of the water system. The 
recommendation for improvements included an upgrade to the existing 
Bland WTP and multiple improvements to the distribution system. The WTP 
upgrade proposed replacement of the existing high-rate filtration modules 
with membrane filtration modules, that would allow the BCSA to reduce the 
operation and maintenance costs for the WTP while also increasing the service 
life of the plant. The WTP will remain at the current capacity (172,800 gpd), 
with the option to expand in the future by adding more membrane modules. 
The water distribution recommended improvements includes replacement 
of approximately 9,000 feet of 8-inch waterline, construction of 4 pressure 
reducing/metering stations, and upgrade of the existing metering system from 
touch-read to radio-read.

Contact:
Eric Workman, 

Bland County Administrator 
612 Main Street, Suite 201 

�land, VA 24345
(276) 688-4622

eworkman@bland.org
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 Project Experience
Plant Modernization PER, Planning & Design

New River Valley Regional Water Authority

CHA assisted the NRV Regional Water Authority (Authority) in the planning and 
design of the raw water intake and 12.4 MGD WTP modernization project  
for the Authority. 

The comprehensive Preliminary Engineering Report (PER) was developed to 
upgrade and modernize the Authority’s 12.4 MGD conventional water filtration 
plant. The raw water intakes and water filtration plant had not been through 
a major renovation since the late 1970s and the Authority requested an 
independent review of all unit processes and ancillary facilities. The proposed 
improvements include:

 • Raw water intake and pump 
facilities updated to 16 MGD

 • Raw water pretreatment and 
disinfection byproducts control 

 • New coagulation/ 
flocculation tanks

 • Plate settlers in the 
sedimentation basins

 • Rehabilitation of the 6 filters

 • Connecting WTP to new 
gravity sewer

This comprehensive modernization project will meet the long-term needs of 
the Authority over a 30-year planning period and recommended upgrading this 
existing water filtration plant by combining the raw water intake and pumping 
into one structure to pump up to 11,200 gpm (16 MGD) to the plant. New 
plate settlers would be added to the existing sedimentation basins to enhance 
clarification. The treatment capacity would be increased to an instantaneous 
rate of 16 MGD by refurbishing the filters to a filtration rate of 5.2 gpm/ft2. 
This would enable the Authority to reduce to 16 hours of operation to provide 
redundancy and operational flexibility. A new chlorine contact tank and finished 
water pumping facility would be constructed to provide storage and to enable 
new electrical service and standby generator facilities to be constructed. New 
office, maintenance, laboratory, and locker room facilities were designed as well. 
The chemical storage and feed facilities were replaced and renovated to provide a 
safer working environment. 

CHA/E.C. Pace 
Successful Project 
Resolutions

 • Due to a discrepancy in 
topographic information, 
sewer manhole rims were 
not initially placed at the 
correct elevation. E. C. Pace 
and CHA worked together 
to verify that manhole rim 
elevations were corrected 
for the future parking lot 
elevation. at no additional 
cost to the Authority

C. Current Plans for Development (Similar Experience)
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 Project Experience
Town of Christiansburg, VA

College Street Sanitary Sewer Evaluation and Replacement

The College Street sanitary sewer basin has a history of sanitary sewer 
overflows. The Town hired CHA initially to evaluate the cause of the SSOs and 
propose alternatives to remedy the sanitary sewer overflows in this basin in 
2012. Additional flow monitoring was conducted in 2015 and the sanitary sewer 
model was updated in 2016. 

The College Street sanitary sewer basin consists of approximately 1,100 manholes 
and 40 miles of sanitary sewer ranging in size from 6-21 inches in diameter. 
During periods of heavy rainfall, there are several SSO locations along College 
Street and along Hickok Street. As part of this evaluation, CHA analyzed flow 
data, developed a dynamic sanitary sewer model, predicted future flows from 
undeveloped lots in the basin, and evaluated alternatives. CHA developed future 
flow projections over a 30-year planning period and routed these future flows 
along with the 2-year recurrence interval flows through the system utilizing the 
model. Alternatives that were evaluated included collection system storage, 
conveyance improvements, and I&I abatement. The selected alternative included 
a combination of I&I abatement that targeted a 30 percent removal of the peak 
wet weather flows and four sections of sewer upsizing by replacement. The cost 
of the I&I abatement program is estimated to be $930K, and the combined cost 
of the sewer replacements is estimated to be $1.9M. 

CHA recently designed the replacement and upsizing of 3,800 linear feet of 
sanitary sewer near Mill Lane and along North Franklin Street. The project 
will relieve wet weather-related SSOs at Hickok Street. The pipe replacement 
consists of a stream crossing, a railroad crossing and Mill Lane crossing. 

C. Current Plans for Development (Similar Experience)
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 Project Experience
Western Virginia Water Authority

Mudlick Creek Interceptor

As part of the Western Virginia Water Authority’s Special Order by Consent 
with the VDEQ, CHA was selected to evaluate the Mudlick Creek sewer shed. 
The existing sewer shed suffers from sanitary sewer overflows during periods 
of heavy rainfall due to infiltration and inflow. The sewer shed encompasses 
approximately 12 square miles and includes approximately 15,000 residents. 
This analysis included the following: 

 • Field Survey and Condition 
Assessment of over 500 
Manholes

 • Flow Monitoring

 • GIS Geodatabase Development

 • Design Storm Development

 • Hydraulic Modeling

 • Existing System Assessment

 • Sewer System Evaluation 
Survey and I&I Study

 • Alternatives Evaluation

 • Preliminary Engineering Report

 • Design of 9,600 Linear Feet of 
36-Inch Sanitary Sewer

 • Design Plans and Specifications

 • Environmental Permitting 
including Stream Crossings

 • Bidding Services

 • Construction Phase Services

 • Resident Project Representation

CHA oversaw the installation of six flow monitors in the study area and 
developed a hydraulic model from the manhole inspections and survey. Results 
of the hydraulic modeling and the evaluation recommended construction of a 
new 2-mile, 36-inch diameter interceptor along Mudlick Creek to remedy the 
sanitary overflow sewers based upon a 2-year design storm. Other alternatives 
that were considered included collection system storage and upstream 
infiltration and inflow abatement. Due to the sensitivity of the location of the 
overflows in Garst Mill Park, the Authority selected the conveyance alternative 
to remedy the overflows in the park. 
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 Project Experience
Pump Station Upgrades

City of Covington, VA

The City of Covington owns and operates three wastewater pump stations 
within the collection system. Each pump station consists of a bypass manhole, 
wet well, and two suction lift centrifugal pumps. The pumps are in below 
ground water-tight vaults within the 100-year flood plain of the Jackson River, 
which is classified as perennial surface water with a 303d impaired listing. The 
pump station equipment was nearing the end of its service life. 

CHA assisted the City in securing VDEQ CWRLF funding for the upgrade 
project that included new pumps, motors, valves, pump controls, site security, 
and mobile generator. Funding required updates to the Operations and 
Maintenance (O&M) manual and preparation of a fiscal sustainability plan. CHA 
also specified a cellular-based remote communication unit with web-based 
monitoring, alarm callouts, and reporting. 

The new communication system replaced a land-line autodialer and provided 
pump station monitoring and reporting without the higher cost investment 
in radio telemetry or SCADA upgrades. Electrical and control equipment was 
placed on an elevated structural platform to lift the equipment above the  
100-year flood levels.

C. Current Plans for Development (Similar Experience)



37

TEAMING WITH 

AS A MAJOR  SUBCONSULTANT

DESIGN-BUILD TEAM LEAD 
BRWA | Ivy Creek Interceptor Proposal - Division 5 and 6

CHA/E.C. Pace 
Successful Project 
Resolutions

 • None of the utilities were 
marked correctly  
during construction. 

 • Hydrants had to be 
installed on lines where 
materials and sizes were 
not identified correctly. 
CHA and E. C. Pace worked 
together to facilitate E. 
C. Pace’s procurement of 
correct fittings, couplings, 
and relocation of  
utilities as necessary.

 • Worked through all field 
issues to complete project 
ahead of schedule. 

 Project Experience
Water Infrastructure Project

Covington, VA 

The City of Covington operates a 6 MGD conventional water treatment plant 
with water withdrawal from the Jackson River and a water distribution system 
that contains approximately 50 miles of pipeline with six water storage tanks 
and three pump stations in seven pressure zones. In 2010, CHA completed a 
comprehensive water system evaluation report for the City to address growing 
needs at both the treatment plant and in the distribution system.

The work included development of system mapping and a hydraulic model 
to identify recommended water distribution system improvements to correct 
problems with pressure, fire flow delivery, and regulation of the tanks and 
pressure zones. A comprehensive evaluation of the treatment plant was 
completed to address issues with the intake, solids management,  
filter controls, and automation. 

Design of the system improvements and construction were completed in early 
2015. The new water treatment plant facilities included a new intake screen, 
new filter controls, a continuous sludge withdrawal system, a plant and system-
wide SCADA system to automate operations and improve control. Distribution 
system improvements included over 40,000-feet of new water transmission and 
distribution piping throughout the City, new pressure regulating stations, and a 
new water booster pump station.
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 Project Experience
Western Virginia Water Authority

Old Roanoke River Interceptor Improvements

CHA was retained to implement the recommendations in the 2004 report  
“Roanoke River Interceptor CCTV Inspection.” That report concluded that the 
Old Roanoke River Interceptor was in relatively good condition for its age. 
With this information in hand, the Authority began considering rehabilitation 
and potential reactivation of the Old Roanoke River Interceptor to provide 
additional conveyance capacity.

To assess the Old Roanoke River Interceptor’s conveyance capacity, CHA 
developed a dynamic hydraulic model that used the base mapping provided 
by the Authority and the predicted 2-year, 24-hour storm flows from the 
Mudlick Creek Interceptor, developed for a separate project. The hydraulic 
model was built using MIKE URBAN, a GIS-based modeling software from the 
Danish Hydraulic Institute. This software utilizes the MOUSE hydraulic engine 
for solving hydraulic equations in collection networks. The model indicated that 
additional conveyance capacity for the Roanoke River Interceptor system would 
be required if the Authority desires to convey the 2-year, 24-hour storm to the 
WPCP. Based upon the modeling effort to date, these future conditions could be 
met by reinstating the Old Roanoke River Interceptor and maintaining the new 
Roanoke River Interceptor.

The first phase of interceptor rehabilitation before reactivation was focused 
on manholes as recommended by B&V. 34 manhole frames and covers were 
replaced, 17 vents were installed, and incidental repairs were made at several 
structures. An unrelated cured-in-place lining project was included with the 
project to increase the scope with the intent of lowering costs due to  
increased bidder interest. 

While preparing bidding documents for the second phase of rehabilitation, 
CHA determined that the report had understated the structural deterioration 
of the interceptor. The report focused on active infiltration and largely ignored 
several indications of significant sulfide attack. Rather than continue to follow 
the recommendations from the initial report, it was decided that the better 
course of action would be to complete rehabilitation efforts on the manhole 
walls, perform targeted grouting to directly reduce system flows, and re-inspect 
the interceptor. Bids were solicited in January 2012, the CCTV inspections were 
performed, and the interceptor joint grouting was completed as well as the 
rehabilitation of approximately 75 manholes.

After this first construction project, the Authority authorized CHA to evaluate 
the 45,000 feet of interceptor and develop a revised preliminary engineering 
report and capital improvements plan to continue the rehabilitation efforts. This 
preliminary engineering report was completed in 2013.
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 Project Experience
I&I Study and Sanitary Sewer Rehabilitation Plan

Covington, Virginia

As part of a Letter of Agreement with the VDEQ, CHA was hired to develop 
an I&I Study and Sanitary Sewer Rehabilitation Plan. The City’s wastewater 
treatment plant experiences excessive flows during periods of high-intensity 
rainfall. These high flows result in bypasses at the wastewater treatment plant. 
Since very little I&I investigative work had been performed on the sanitary 
sewer system to date, the VDEQ requested the City to initially perform a 
system-wide evaluation of I&I. The results of the initial work would then 
enable the City to focus on a specific sewer shed that had the most significant 
contribution to I&I and a resulting project would be implemented.

The I&I Study and Sanitary Sewer Rehabilitation Plan summarized the SSES 
work as well as presented a Phase I sewer separation project for construction. 
As part of the SSES, flows were monitored at the City’s three pump stations 
and four flow meters were installed on the gravity sewer sheds for over 12 
weeks. CHA assisted the City in purchasing these meters for future I&I work. As 
a result of the initial flow monitoring step, CHA inspected approximately 150 
manholes throughout the system, which aided in developing a more accurate 
map. CHA performed smoke testing in the downtown area that revealed areas 
of combined sewers with multiple roof leaders and storm inlet connections. 

The results of the field activities were compiled in a GIS database and a phased 
rehabilitation plan was developed. This report was submitted to the VDEQ for 
review and approval and was utilized to secure funding for I&I abatement and 
storm sewer separation projects throughout the City.

C. Current Plans for Development (Similar Experience)
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 Project Experience
Shenandoah Pump Station Preliminary Engineering Report

Blacksburg, VA

The Town is actively evaluating their sanitary sewer system to update and 
modernize pump stations, reduce infiltration and inflow, and manage these assets. 

CHA has provided engineering services to support this effort, including an 
Infiltration and Inflow study in the Cedar Run sewer shed, and developing a 
comprehensive Capacity Management Operations and Maintenance program 
for the Town. The Shenandoah I Pump Station PER was another project to 
support the Town’s effort to prevent sanitary sewer overflows. The Shenandoah 
I Pump Station has provided reliable service for the last 25 years. 

During extreme wet weather events, sanitary sewer overflows have been 
observed at the pump station and in the gravity sewer just downstream of 
the force main discharge. These overflows were observed in 2004 during an 
excessive wet period. Due to its age, the pump station requires refurbishment 
and modernization as part of the Town’s proactive asset management program. 

The Preliminary Engineering Report was completed to confirm adequate sewer 
system capacity for a defined planning period for the pumps stations sewer 
shed and to update/modernize the Shenandoah I Pump Station.

C. Current Plans for Development (Similar Experience)
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The Design-Build team will acquire the following permits for the Ivy Creek Project: 

 • DEQ Certificate to Construct 

 • DEQ Certificate to Operate 

 • Joint Permit Application (USACE Nationwide 12 and VMRC) 

 • VSMP Permit 

 • VDOT Land Use Permit 

 • Land Disturbance Permit – Bedford County and City of Lynchburg 

 • Blasting Permit – Bedford County and City of Lynchburg

The E.C. Pace and CHA team will acquire the following permits for the Route 460 Pump Station:

 • VDH Construction Permit

 • VSMP Permit

 • Blasting Permit - Bedford County

 • Building Permit - Bedford County

D. Permits and Approvals

Permits and Approvals
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General Plans for Financing

Funding Resources and Budgeting

The ability to both consider economic factors and budgets is an important factor in the design and implementation of 
any major capital improvement project. We recognize the importance of cost-effective design and work closely with our 
clients to maximize their efforts and meet budget requirements. Where appropriate, our designs incorporate phasing 
opportunities, constructability review, and value engineering as a means of controlling costs.

Project phasing and innovative implementation approaches are key components of any financing and cost control 
strategy. Our team has extensive experience in the development of multiple construction contracts and fast-tracking of 
design and construction activities to minimize cost and meet funding agency requirements, including grant or loan limits, 
prescribed drawdown schedules, and user rates. 

Project Funding

It is E.C. Pace and CHA’s understanding that the BRWA will use cash funding for the Route 460 Pump Station and will 
acquire a DEQ State Revolving Fund (SRF), prepared by another engineering firm, to finance the Ivy Creek Interceptor 
project. The applicable goals of the DEQ SRF program are to provide long-term renewing sources of financing for 
wastewater treatment improvement needs, encourage self-sufficiency at the state and local levels for wastewater 
financing, and provide an alternative to traditional financing through lower-cost loans to local governments.

The DEQ loan for this project will cover construction, design, permitting, construction administration, the cost for 
permanent and temporary easement, and land acquisition. E.C. Pace and CHA understand that BRWA may not have debt 
service capacity readily available until approximately 2023. Bridge funding from E.C. Pace for BRWA is included as part of 
this proposal until the existing debt service capacity is freed in 2023. Bridge financing options are further discussed in the 
Loan Options section.

E. General Plans for Financing
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E.C. Pace and CHA have worked on numerous projects that have been funded by the DEQ SRF program and understand 
the unique reporting requirements. E.C. Pace and CHA, as part of the DEQ SRF funding requirements, will comply with 
the following major components of the loan program:

 • Sewer size and appurtenances to be in conformance with established standards in the Virginia Sewerage Regulations

 • American Iron and Steel compliance 

 • Compliance with the Virginia Public Procurement Act

 • Inclusion of the VRLF Contract Inserts

 • Compliance with Equal Employment Opportunity 

 • Certification on Non-Segregated Facilities 

 • Compliance with Minority and Women’s Business Enterprise Goals (MBE/WBE) 

 • Compliance with the Civil Rights Act of 1964 

 • Compliance with Age Discrimination Act of 1975, Rehabilitation Act of 1973, and the prohibition  
against sex discrimination 

 • Compliance with the Clean Air Act

 • Procurement of goods and materials from Small Businesses in Rural Areas of the Commonwealth of Virginia 
wherever practical and feasible 

 • Contractors to maintain a drug-free workplace during the performance of contract duties for any wastewater 
revolving loan-assisted project

 • DEQ-approved, Sewer Use Ordinance in place before the final disbursement of loan proceeds

E. General Plans for Financing
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Bridge Financing

In order to provide flexibility for the funding of the Ivy Creek Interceptor Project, E.C. Pace has partnered with Freedom 
First Credit Union to provide up to two million dollars in bridge financing using any one of the three options below. The 
intent of these financing options is to allow BRWA flexibility in its debt service during the first three years of repayment. 
The bridge financing would allow debt service of the DEQ SRF loan at a much lower initial payment.

Funding Options

E.C. Pace is offering a bridge funding option for BRWA. Such funding will help the Authority to finance the Ivy Creek 
Interceptor project without exceeding the debt service capacity. We understand that the Authority can take on additional 
SRF funding in 2023, at which time the loan will be paid back to E.C. Pace. The available loan options from E.C. Pace are 
shown below. An amortization schedule is available upon request.

$2MM Loan Options
Collateral: 1st lien Deed of Trust on pump house and land*  

As a construction project, Loan to Value limited to 80% of appraised value. 
1.0% Origination Fee ~ No Prepayment Penalty

Option 1: $5,400/month Option 2: $6,250/month Option 3: $5,400/month

Your 36-month Payments
15-year term, 20 year amortization. 

Interest Only payments during  
construction (up to 3 years).

 Converts to Principal &  
Interest payments  

for remaining 12 years. 

15-year term, 20-year amortization. 
Interest Only payments during  
construction (up to 3 years).

Converts to Principal &  
Interest payments  

for remaining 12 years. 

36 months. Interest-Only Payments.
Balance would be due at  

the end of 36 months.
Optional loan modification or 

refinance once  
construction is completed.

WSJ Prime + 0.0%  
with a floor of 3.25%  

during the 36-month interest-only 
period, converts to a fixed rate  

5-year TCM + 2.75%,  
with a floor of 3.75%.  

This will adjust every 5 years  
after the initial fixed-rate period 
 to the then 5-year TCM + 2.75%.

Fixed at 3.75% during the  
36-month interest-only period,  

adjusts to a fixed rate that will be 
set at the 5-year TCM + 2.75%,  

with a floor of 3.75%. 
This fixed rate will adjust after  

years 8 and 13  
to the then 5-year TCM + 2.75%. 

WSJ Prime + 0.0%  
with a floor of 3.25%. 

*Land available to take a lien on.

E. General Plans for Financing
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Cost Estimates

Below are the estimated project costs. The estimate provided is fully inclusive of all design and construction related costs 
based on the plans, schedule, details, and assumptions described in this proposal. This estimate is intended to be as 
accurate as possible and includes all elements of work for delivery of a complete project.

Third party construction inspection services can be requested by the BRWA at a rate of $100.00 per hour.

Ivy Creek Interceptor Project Cost
Project Name Cost Estimate
Ivy Creek Interceptor $8,342,070.00 
Route 460 Pump Station $2,313,000.00 
Construction Subtotal $10,655,070.00
Engineering Services $665,941.00
Construction Total $11,321,011.00 
Development Related Bypass Pumping (contract adder) $500,000.00 

Note: These cost estimates are not part of a guaranteed maximum price (GMP). Final project cost to be negotiated as part 
of Phase II. A detailed engineering services and construction schedule can be found in Appendix B.

E. General Plans for Financing
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F. Contacts

E.C. Pace Contact: 
Patrick Wade, PE 
1811 Hollins Rd Northeast 
Roanoke, VA, 24012 
pwade@ECPace.com 
(540) 314-8552

 
 

 
Blaksburg, VA 24060

CHA Contacts: 
Stephen Steele, PE  
1341 Research Center Drive 
Suite 2100 
540-212-4368 
ssteele@chacompanies.com

Lindsay Swain, PE 
1341 Research Center Drive 
Suite 2100 
(540) 227-7262  
lswain@chacompanies.com

Contacts
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Detailed Site Plan

G. Detailed Site Plan

A detailed site plan can be found in Appendix A for the Ivy Creek Sewer project and Appendix C for the Route 460              
Pump Station.
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There are two main utility crossings that were identified during our site visits. There is a natural gas transmission line 
owned by East Tennessee Natural Gas Company and overhead power lines owned by American Electric Power. There 
is the potential for additional smaller utility crossings that will be identified once property owner access has been 
established and Virginia 811 utility tickets can be called in. For the major crossings, the utility owner will be contacted 
early in the design process and a best practices method for crossing will be established and incorporated into the 
design. Minor utility crossings will be test excavated as soon as practical and any required crossings will be performed in 
accordance with the Virginia Utility Damage Prevention Act. 

Public Utility Facilities

H. Public Utility Facilities
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The first step will be to research each parcel using the Bedford and Lynchburg databases. The sales history for each 
property will be verified as part of the quality control process. The easement exhibits will be prepared, clearly identifying 
and quantifying acreage of the temporary and permanent construction easements needed. Parcel owners will be 
communicated using several methods, including in-person communication, mailed letters, door hangers, and community 
information meetings. Easements will be negotiated with the parcel owners and then presented to BRWA for final 
approval. BRWA will be responsible for recording all easements in the proper courthouse. 

Statement of Easement Strategy

I. Statement of Easement Strategy
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Listing of All Firms; Guarantees and Warranties
Authority Responsibilities 
The work to be performed by BRWA includes: 

 • Project funding from DEQ to include construction, design, permitting, construction administration, the cost for 
permanent and temporary easement, and land acquisition. Bridge funding for BRWA is available as part of this 
proposal and is further discussed in the Project Funding section. 

 • Construction inspection. E.C. Pace will provide an hourly cost for inspection services for BRWA to consider, if needed. 

 • Independent geotechnical or special inspections  
during construction. 

 • Provision of water (potable or non-potable depending on application) for construction testing. 

E. C. Pace and CHA Responsibilities 
The work to be performed by the E.C. Pace and CHA team, above and beyond expected design and construction                       
services, includes: 

 • Coordination of project kickoff and progress meetings with BRWA

 • Verification of sewer capacity and peaking factors. Reference the Technical Approach section for additional details. 

 • Bridge funding for the Ivy Creek Interceptor project, if needed. 

 • Facilitate permanent and temporary easements for construction. 

 • Preparation of easement agreements and plats.

 • Coordination of permanent electrical service and SCADA integration for flume station. 

 • Environmental and cultural resource assessments. 

 • As-built drawings at project closeout

 • Compliance with all DEQ funding construction and administration requirements

Guarantees and Warranties
Performance and payment bonds will be provided for the construction work equal to the value of the work. Additionally, 
the work will be under warranty for one year.

J. Listing of All Firms; Guarantees and Warranties
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Total Life-Cycle Cost

K. Total Life-Cycle Cost

The BRWA has evaluated the potential revenue generation from future connections related to the development area 
that will be served by this project. The revenue generation supports a project up to $9.0M. The cost of this project is 
under the $9.0M threshold, which meets the requirements for moving forward with this project related to the total                
life-cycle cost. 
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This is not applicable to this project. It is our understanding that all funding will be public or through the DEQ Virginia 
Clean Water Revolving Loan Fund.

User Fees, Lease Payments, and Other Service Payments

L. User Fees, Lease Payments, and Other Service Payments
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Government Support or Other Opposition
Public support, with no opposition, is anticipated for this project. This project allows for economic development in the 
area and for the elimination of pump station maintenance at the LVPS. 

Public support, is anticipated for this project. This project allows for distribution system reliability and flexibility, 
pumping water from the water treatment plant to several areas of Forest and, potentially, the City of Bedford.

 

M. Government Support and Other Opposition
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The following figure outlines consistency with the master planning and the supporting documents for the project. 

Demonstration of Consistency

N. Demonstration of Consistency
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Affected Local Jurisdictions
The Ivy Creek Interceptor project allows economic development in the Forest, New London and Bedford areas by 
providing enhanced sewer service to existing customers and providing new sewer service for developing parcels. 

The Route 460 Pump station allows for water to flow from the Lakes Water Treatment Plant into the community of 
Forest, with the potential to supplement flow into the City of Bedford.

O. Affected Local Jurisdictions
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Mark Pace
Owner
E.C. Pace Company, Inc. 

Patrick Wade, PE
Executve Vice President
E.C. Pace Company, Inc. 

Executive Management and the Officers

P. Executive Management and the Officers

Principal-in-Charge
Patrick Wade, PE

Quality Control Manager
Freddy Spraker 

Construction Manager
Byron Craddock



70

TEAMING WITH 

AS A MAJOR  SUBCONSULTANT

DESIGN-BUILD TEAM LEAD 
BRWA | Ivy Creek Interceptor Proposal - Division 5 and 6

Q. Sureties Proposed



71

TEAMING WITH 

AS A MAJOR  SUBCONSULTANT

DESIGN-BUILD TEAM LEAD 
BRWA | Ivy Creek Interceptor Proposal - Division 5 and 6

Payment and Performance Bonds for the full value of the project will be provided by the Design-Builder’s bonding 
company, The Hanover Insurance Company. 

Sureties Proposed

Q. Sureties Proposed
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Project Schedule
The E. C. Pace and CHA team will work together to complete the Ivy Creek Interceptor project on budget and within the 
agreed-upon timeframe. Note that the assumed schedule is based on a Fall 2020 issued Notice to Proceed (NTP). If the 
NTP is issued at a later date, engineer and construction schedule adjustments will need to be made. The estimated times 
for completion are listed in the tables below. 

Engineering Schedule
Phase Start Date Duration (months) End Date
Phase I Submittal 7/7/2020 2 9/5/2020
Phase II Submittal 9/5/2020 2 11/4/2020
Notice of Award 11/4/2020 0.25 11/11/2020
Notice to Proceed 11/11/2020 0.5 11/26/2020
Route 460 Pump Station Geotech 11/26/2020 0.5 12/11/2020
Ivy Creek Survey 11/26/2020 1.5 1/10/2021
Ivy Creek Design 1/10/2021 2 3/11/2021
Ivy Creek Permitting 3/1/2021 2 4/16/2021
Ivy Creek Easements 2/15/2021 3 5/16/2021
Route 460 Pump Station Permitting 11/26/2020 1.5 1/10/2021
Route 460 Pump Station Construction 11/19/2020 9 10/13/2021
Ivy Creek Construction 5/18/2021 19 9/26/2022

Ivy Creek Interceptor Project Schedule
Project Name Estimated Time for Completion (Days) 
Ivy Creek Interceptor, Division 5 305
Ivy Creek Interceptor, Division 6 380

Route 460 Pump Station Project Schedule
Project Name Estimated Time for Completion (Days) 

Route 460 Pump Station 270

R. Project Schedule

A detailed construction schedule can be found in Appendix B.
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Appendix A.  
Ivy Creek Topographical 
Map
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Activity ID Activity Name Original
Duration

Remaining
Duration

Early Start Early Finish Late Start Late Finish Total
Float

Ivy Creek Interceptor & RTE 460 Pump StationIvy Creek Interceptor & RTE 460 Pump Station 627 627 07-Jul-20 12-Dec-22 03-Aug-20 06-Jan-23 19

Project ProcurementProject Procurement 86 86 07-Jul-20 03-Nov-20 03-Aug-20 30-Nov-20 17

PP1000 Submit Proposal 0 0 07-Jul-20

PP1010 Phase I Submittal Process 60 60 07-Jul-20 04-Sep-20 03-Aug-20 01-Oct-20 27

PP1020 Phase II Submittal Process 60 60 05-Sep-20 03-Nov-20 02-Oct-20 30-Nov-20 27

Project MilestonesProject Milestones 541 541 04-Nov-20 12-Dec-22 01-Dec-20 06-Jan-23 19

M1000 Notice of Award 5 5 04-Nov-20 08-Nov-20 01-Dec-20 05-Dec-20 27

M1010 Notice to Proceed 10 10 09-Nov-20 18-Nov-20 06-Dec-20 15-Dec-20 27

M1020 Design Phase Complete  - RTE 460 Pump Station 0 0 27-Jan-21 24-Apr-22 452

M1030 Design Phase Complete - Ivy Creek Interceptor 0 0 17-May-21 13-Jun-21 27

M1040 Substantial Completion - RTE 460 Pump Station 0 0 22-Sep-21 16-Dec-22 322

M1050 Final Completion - RTE 460 Pump Station 0 0 13-Oct-21 06-Jan-23 322

M1060 Sustantial Completion - Ivy Creek Intercptor 0 0 31-Oct-22 25-Nov-22 19

M1070 Final Completion - Ivy Creek Interceptor 0 0 12-Dec-22 06-Jan-23 19

M1080 Final Completion - Entire Project 0 0 12-Dec-22 06-Jan-23 19

Route 460 Pump StationRoute 460 Pump Station 227 227 19-Nov-20 13-Oct-21 14-Feb-22 06-Jan-23 322

Design PhaseDesign Phase 42 42 19-Nov-20 27-Jan-21 14-Feb-22 24-Apr-22 322

DPS1000 Geotechnical Investigation 30 30 19-Nov-20 11-Jan-21 04-Mar-22 14-Apr-22 328

DPS1005 Obtain Permits 60 60 19-Nov-20 17-Jan-21 14-Feb-22 14-Apr-22 452

DPS1010 Complete Design /  Construction  Approval 10 10 18-Jan-21 27-Jan-21 15-Apr-22 24-Apr-22 452

Construction PhaseConstruction Phase 185 185 28-Jan-21 13-Oct-21 25-Apr-22 06-Jan-23 322

PSC1000 Mobilization 5 5 28-Jan-21 03-Feb-21 25-Apr-22 29-Apr-22 322

PSC1010 Install E&S Measures / Establish Work Area 5 5 04-Feb-21 10-Feb-21 02-May-22 06-May-22 322

PSC1020 Clear & Grub Site 15 15 11-Feb-21 03-Mar-21 09-May-22 27-May-22 322

PSC1030 Perform Wet Taps 5 5 04-Mar-21 10-Mar-21 30-May-22 03-Jun-22 322

PSC1040 Install Site Piping 20 20 11-Mar-21 07-Apr-21 06-Jun-22 01-Jul-22 322

PSC1050 Building Excavation 5 5 25-Mar-21 31-Mar-21 20-Jun-22 24-Jun-22 322

PSC1060 Building Foundations 30 30 01-Apr-21 12-May-21 27-Jun-22 05-Aug-22 322

PSC1070 Building Masonry 15 15 13-May-21 02-Jun-21 08-Aug-22 26-Aug-22 322

PSC1080 Install Roof 10 10 03-Jun-21 16-Jun-21 29-Aug-22 09-Sep-22 322

PSC1090 Electrical Work 110 110 08-Apr-21 08-Sep-21 04-Jul-22 02-Dec-22 322

PSC1100 Building Trim & Doors 15 15 17-Jun-21 07-Jul-21 12-Sep-22 30-Sep-22 322

PSC1110 Install Crane 5 5 01-Jul-21 07-Jul-21 14-Nov-22 18-Nov-22 357

PSC1120 Complete Electrical Room 15 15 08-Jul-21 28-Jul-21 03-Oct-22 21-Oct-22 322

PSC1130 Interior Piping 15 15 29-Jul-21 18-Aug-21 24-Oct-22 11-Nov-22 322

PSC1140 Install Pumps 10 10 19-Aug-21 01-Sep-21 14-Nov-22 25-Nov-22 322

PSC1150 Install Pipe Supports 5 5 02-Sep-21 08-Sep-21 28-Nov-22 02-Dec-22 322

PSC1160 Exterior Improvements (Fencing & Driveway) 10 10 08-Jul-21 21-Jul-21 21-Nov-22 02-Dec-22 357

PSC1170 Controls 30 30 29-Jul-21 08-Sep-21 24-Oct-22 02-Dec-22 322

PSC1180 Pump Station Testing & Startup 10 10 09-Sep-21 22-Sep-21 05-Dec-22 16-Dec-22 322

PSC1190 Punch List 15 15 23-Sep-21 13-Oct-21 19-Dec-22 06-Jan-23 322

Ivy Creek InterceptorIvy Creek Interceptor 530 530 19-Nov-20 12-Dec-22 16-Dec-20 06-Jan-23 19

Design PhaseDesign Phase 180 180 19-Nov-20 17-May-21 16-Dec-20 13-Jun-21 27
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J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

03-Nov-20, Project Procurement

Submit Proposal, 07-Jul-20 A

Phase I Submittal Process

Phase II Submittal Process

Notice of Award

Notice to Proceed

Design Phase Complete  - RTE 460 Pump Station, 

Design Phase Complete - Ivy Creek Interceptor, 

Substantial Completion - RTE 460 Pump Station, 

Final Completion - RTE 460 Pump Station, 

Sustantia

13-Oct-21, Route 460 Pump Station

27-Jan-21, Design Phase
Geotechnical Investigation

Obtain Permits

Complete Design /  Construction  Approval

13-Oct-21, Construction Phase

Mobilization

Install E&S Measures / Establish Work Area

Clear & Grub Site

Perform Wet Taps

Install Site Piping

Building Excavation

Building Foundations

Building Masonry

Install Roof

Electrical Work

Building Trim & Doors

Install Crane

Complete Electrical Room

Interior Piping

Install Pumps

Install Pipe Supports

Exterior Improvements (Fencing & Driveway)

Controls

Pump Station Testing & Startup

Punch List

17-May-21, Design Phase

Ivy Creek Interceptor RTE 460 Pump Station Classic Schedule Layout 01-Jul-20 08:07

Remaining Level of Effort

Actual Level of Effort

Actual Work

Remaining Work

Critical Remaining Work

Milestone
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Activity ID Activity Name Original
Duration

Remaining
Duration

Early Start Early Finish Late Start Late Finish Total
Float

D1000 Design Survey 50 50 19-Nov-20 07-Jan-21 16-Dec-20 03-Feb-21 27

D1010 Project Design 100 100 08-Jan-21 17-Apr-21 04-Feb-21 14-May-21 27

DA1000 Acquire Easements 90 90 12-Feb-21 12-May-21 11-Mar-21 08-Jun-21 27

DP1000 Obtain Permits 60 60 04-Mar-21 02-May-21 10-Apr-21 08-Jun-21 37

DP1010 Complete Deisgn / Construction Apprval 5 5 13-May-21 17-May-21 09-Jun-21 13-Jun-21 27

Construction PhaseConstruction Phase 410 410 18-May-21 12-Dec-22 14-Jun-21 06-Jan-23 19
Preliminary ActivitiesPreliminary Activities 30 30 18-May-21 28-Jun-21 14-Jun-21 23-Jul-21 19

P1000 Mobilze / Establish Work Area 10 10 18-May-21 31-May-21 14-Jun-21 25-Jun-21 19

P1010 Establish Access Points & Laydown Areas 20 20 01-Jun-21 28-Jun-21 28-Jun-21 23-Jul-21 19

Division 5Division 5 238 238 29-Jun-21 26-May-22 26-Jul-21 30-Sep-22 91
C6000 Clear Easements / Install E&S 20 20 29-Jun-21 26-Jul-21 26-Jul-21 20-Aug-21 19

C6010 Test Drill Alignment / Identify Rock 8 8 27-Jul-21 05-Aug-21 01-Dec-21 10-Dec-21 91

Stage 1 - STA 10+00 - 29+00Stage 1 - STA 10+00 - 29+00 80 80 06-Aug-21 25-Nov-21 13-Dec-21 02-Sep-22 201
C6100 Drill & Shoot Rock - STA 10+00 - 29+00 40 40 06-Aug-21 30-Sep-21 13-Dec-21 04-Feb-22 91

C6110 Install Sanitary Sewer - STA 10+00 - 29+00 60 60 20-Aug-21 11-Nov-21 10-Jan-22 01-Apr-22 101

C6120 Restore Easement - STA 10+00 - 29+00 10 10 12-Nov-21 25-Nov-21 22-Aug-22 02-Sep-22 201

Stage 2 - STA 29+00 - 57+00Stage 2 - STA 29+00 - 57+00 115 115 01-Oct-21 10-Mar-22 07-Feb-22 16-Sep-22 136
C6200 Drill & Shoot Rock - STA 29+00 - 57+00 40 40 01-Oct-21 25-Nov-21 07-Feb-22 01-Apr-22 91

C6210 Install Sanitary Sewer - STA 29+00 - 57+00 60 60 26-Nov-21 17-Feb-22 04-Apr-22 24-Jun-22 91

C6220 Restore Easement - 29+00 - 57+00 10 10 25-Feb-22 10-Mar-22 05-Sep-22 16-Sep-22 136

Stage 3 - STA 57+00 - 85+00Stage 3 - STA 57+00 - 85+00 130 130 26-Nov-21 26-May-22 13-Jun-22 30-Sep-22 91
C6300 Drill & Shoot Rock - STA 57+00 - 85+00 40 40 26-Nov-21 20-Jan-22 13-Jun-22 05-Aug-22 141

C6310 Install Sanitary Sewer - STA 57+00 - 85+00 60 60 18-Feb-22 12-May-22 27-Jun-22 16-Sep-22 91

C6320 Install Flume Metering Station - STA 85+00 5 5 13-May-22 19-May-22 22-Sep-22 28-Sep-22 94

C6330 Restore Easement - STA 57+00 - 85+00 10 10 13-May-22 26-May-22 19-Sep-22 30-Sep-22 91

Divsion 6Divsion 6 330 330 27-Jul-21 31-Oct-22 23-Aug-21 25-Nov-22 19
C5000 Clear Easements / Install E&S 25 25 27-Jul-21 30-Aug-21 23-Aug-21 24-Sep-21 19

C5010 Tet Drill Alignment / Identify Rock 10 10 31-Aug-21 13-Sep-21 27-Sep-21 08-Oct-21 19

Stage 1 - STA 85+00 - 111+50Stage 1 - STA 85+00 - 111+50 193 193 14-Sep-21 09-Jun-22 11-Oct-21 14-Oct-22 91
C5100 Drill & Shoot Rock - STA 85+00 - 111+50 40 40 14-Sep-21 08-Nov-21 11-Oct-21 03-Dec-21 19

C5110 Install Sanitary Sewer - STA 85+00 - 111+50 60 60 28-Sep-21 20-Dec-21 08-Nov-21 28-Jan-22 29

C5120 Restore Easement - STA 85+00 - 111+50 10 10 27-May-22 09-Jun-22 03-Oct-22 14-Oct-22 91

Stage 2 - STA 111+50 - 140+00Stage 2 - STA 111+50 - 140+00 203 203 14-Sep-21 23-Jun-22 06-Dec-21 28-Oct-22 91
C5200 Drill & Shoot Rock - STA 111+50 - 140+00 40 40 09-Nov-21 03-Jan-22 06-Dec-21 28-Jan-22 19

C5210 Jack & Bore Road Crossing - Hawkins Mill Road 15 15 14-Sep-21 04-Oct-21 17-Jan-22 04-Feb-22 89

C5220 Install Sanitary Sewer - STA 111+50 - 140+00 60 60 04-Jan-22 28-Mar-22 31-Jan-22 22-Apr-22 19

C5230 Restore Easement - STA 111+50 - 140+00 10 10 10-Jun-22 23-Jun-22 17-Oct-22 28-Oct-22 91

Stage 3 - STA 140+00 - 170+00Stage 3 - STA 140+00 - 170+00 133 133 04-Jan-22 07-Jul-22 28-Feb-22 11-Nov-22 91
C5300 Drill & Shoot Rock - STA 140+00 - 170+00 40 40 04-Jan-22 28-Feb-22 28-Feb-22 22-Apr-22 39

C5310 Install Sanitary Sewer - STA 140+00 - 170+00 60 60 29-Mar-22 20-Jun-22 25-Apr-22 15-Jul-22 19

C5320 Restore Easement - STA 111+50 - 140+00 10 10 24-Jun-22 07-Jul-22 31-Oct-22 11-Nov-22 91

Stage 4 - STA 170+00 - 200+00Stage 4 - STA 170+00 - 200+00 150 150 01-Mar-22 26-Sep-22 02-May-22 25-Nov-22 44
C5400 Drill & Shoot Rock - STA 170+00 - 200+00 40 40 01-Mar-22 25-Apr-22 02-May-22 24-Jun-22 44

C5410 Jack & Bore Road Crossing - Cottontown Road 15 15 26-Apr-22 16-May-22 27-Jun-22 15-Jul-22 44

C5420 Install Sanitary Sewer- STA 170+00 - 200+00 60 60 21-Jun-22 12-Sep-22 18-Jul-22 07-Oct-22 19

C5430 Restore Easement - STA 170+00 - 200+00 10 10 13-Sep-22 26-Sep-22 14-Nov-22 25-Nov-22 44
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Design Survey

Project Design

Acquire Easements

Obtain Permits

Complete Deisgn / Construction Apprval

28-Jun-21, Preliminary Activities
Mobilze / Establish Work Area

Establish Access Points & Laydown Areas

26-May-22, Division 5
Clear Easements / Install E&S

Test Drill Alignment / Identify Rock

25-Nov-21, Stage 1 - STA 10+00 - 29+00
Drill & Shoot Rock - STA 10+00 - 29+00

Install Sanitary Sewer - STA 10+00 - 29+00

Restore Easement - STA 10+00 - 29+00

10-Mar-22, Stage 2 - STA 29+00 - 57+00
Drill & Shoot Rock - STA 29+00 - 57+00

Install Sanitary Sewer - STA 29+00 - 57+00

Restore Easement - 29+00 - 57+00

26-May-22, Stage 3 - STA 57+00 - 85+00
Drill & Shoot Rock - STA 57+00 - 85+00

Install Sanitary Sewer - STA 57+00 - 85+00

Install Flume Metering Station - STA 85+00

Restore Easement - STA 57+00 - 85+00

31-Oct-2
Clear Easements / Install E&S

Tet Drill Alignment / Identify Rock

09-Jun-22, Stage 1 - STA 85+00 - 111+50
Drill & Shoot Rock - STA 85+00 - 111+50

Install Sanitary Sewer - STA 85+00 - 111+50

Restore Easement - STA 85+00 - 111+50

23-Jun-22, Stage 2 - STA 111+50 - 140+00
Drill & Shoot Rock - STA 111+50 - 140+00

Jack & Bore Road Crossing - Hawkins Mill Road

Install Sanitary Sewer - STA 111+50 - 140+00

Restore Easement - STA 111+50 - 140+00

07-Jul-22, Stage 3 - STA 140+00 - 170+00
Drill & Shoot Rock - STA 140+00 - 170+00

Install Sanitary Sewer - STA 140+00 - 170+00

Restore Easement - STA 111+50 - 140+00

26-Sep-22, Stag
Drill & Shoot Rock - STA 170+00 - 200+00

Jack & Bore Road Crossing - Cottontown Road

Install Sanitary Sew

Restore Easeme

Ivy Creek Interceptor RTE 460 Pump Station Classic Schedule Layout 01-Jul-20 08:07

Remaining Level of Effort

Actual Level of Effort

Actual Work

Remaining Work

Critical Remaining Work

Milestone
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Activity ID Activity Name Original
Duration

Remaining
Duration

Early Start Early Finish Late Start Late Finish Total
Float

STage 5 - Lake Vista Pump StationSTage 5 - Lake Vista Pump Station 35 35 13-Sep-22 31-Oct-22 10-Oct-22 25-Nov-22 19
C5500 Install Sanitary Sewer / Connect to Existing Sewer Lines 15 15 13-Sep-22 03-Oct-22 10-Oct-22 28-Oct-22 19

C5510 Decommission Pump Station 10 10 04-Oct-22 17-Oct-22 31-Oct-22 11-Nov-22 19

C5520 Restore Site 10 10 18-Oct-22 31-Oct-22 14-Nov-22 25-Nov-22 19

Project CloseoutProject Closeout 30 30 01-Nov-22 12-Dec-22 28-Nov-22 06-Jan-23 19
C7000 As-Built Survey / Record Drawings 10 10 01-Nov-22 14-Nov-22 26-Dec-22 06-Jan-23 39

C7010 Punch List 30 30 01-Nov-22 12-Dec-22 28-Nov-22 06-Jan-23 19
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31-Oct-2
Install Sanitary

Decommiss

Restore Site

As-Bu

Ivy Creek Interceptor RTE 460 Pump Station Classic Schedule Layout 01-Jul-20 08:07

Remaining Level of Effort

Actual Level of Effort

Actual Work

Remaining Work

Critical Remaining Work

Milestone
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Appendix C.  
Route 460 Pump Station 
Plans (Select Sheets)
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ROUTE 460 PUMP STATION
BEDFORD, VA

Know what's

R

CHA CONSULTING
1341 RESEARCH CENTER DRIVE

SUITE 2100
BLACKSBURG, VIRGINIA 24060

(540) 552-5548

OWNER:
 BEDFORD REGIONAL WATER AUTHORITY

1723 FALLING CREEK RD
BEDFORD, VA 24523

(540) 586-7679

PREPARED BY:
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1. TAPPING SLEEVE SHALL BE POWERSEAL MODEL 3490 TYPE 304 STAINLESS STEEL WITH CARBON STEEL
FLANGE, ROMAC'S MODEL SST III, FORD MODEL FTSS WITH CARBON STEEL FLANGE OR APPROVED
EQUIVALENT. SLEEVE SHALL BE RATED AT 250 PSI WORKING PRESSURE AND MUST HAVE A TEST PLUG.

2. TAPPING VALVE SHALL BE AVK RESILIENT SEATED GATE VALVE SERIES 25 MJFL,  MUELLER T-2360 RESILIENT
WEDGE TAPPING VALVE WITH MJFL, OR AFC SERIES 2500 RESILIENT WEDGE TAPPING VALVE WITH MJFL.
VALVE SHALL BE RATED AT 250 PSI.

3. TAPPING SLEEVE AND VALVE SHALL BE FULL PORT TO ACCEPT FULL SIZE SHELL CUTTER.
4. STEEL FLANGE SHALL MEET AWWA C207.
5. LEAVE TAPPING VALVE IN PLACE.

CONTRACTOR TO EXPOSE
& CLEAN PIPE IN
ACCORDANCE WITH
MANUFACTURERS
RECOMMENDATIONS

Designed By: Checked By:

Drawing No.:

Issue Date:

Designed By: Drawn By:

Project No: Scale:
27872-3002

RO
UT

E 
46

0 P
UM

P 
ST

AT
IO

N
BE

DF
OR

D,
 V

A.

08/01/17

BE
DF

OR
D

RE
GI

ON
AL

 W
AT

ER
AU

TH
OR

IT
Y

C-701

CIVIL DETAILS

ETA CTB SMS

AS SHOWN



06-20-18

08/01/17



06-20-18

08/01/17



06-20-18

08/01/17



06-20-18

08/01/17



06-20-18

08/01/17



F

F

F

A-2011

1'
 - 

4"

PUMP ROOM
1

CONTROL ROOM
2

31
' -

 4
"

37' - 4"

5' - 4"

M
O

3'
-4

"

1

1

3

1
A-301

2
A-301

A-201

3

A-201 4

A-201

2

OVERHEAD 
COILING DOOR

DSPREFINISHED METAL 
DOWNSPOUT (DS) TYP.

DS
DS

SEE PROCESS 
PIPING 
DRAWINGS

0' - 6"

2

MO

3' - 4"

4

5' - 10"

30' - 4"

2'
-8

"

M
O

3'
-4

"
6'

-0
"

M
O

10
'-

0"

1' - 4"

MO

3' - 4"

5

6'
-0

"

4'
-8

"

CONTROL EQUIPMENT 
- SEE ELECTRICAL

SEE MECHANICAL

SEE ELECTRICALIHM DOOR

IHM DOOR

10" SPLIT FACE CMU

HM DOOR

20x36 (NOM.)
ATTIC ACCESS
SCUTTLE

FIRE EXTINGUISHER

CONCRETE 
SIDEWALK SEE CIVIL

CONCRETE 
PAD SEE CIVIL

ALUM. 
GRATING SEE 
STRUCTURAL

FURRED, INSULATED AND 
GWB FINISHED CONTROL 
ROOM INTERIOR WALL FACES

A-2011

1
A-301

2
A-301

A-201

3

A-201 4

A-201

2

PRE-FINISHED 
METAL GUTTER39' - 4"

33
'-

4"

STANDING 
SEAM METAL 
ROOF 
SYSTEM6:

12

6:12

6:
12

6:12

5
A-301

Sim
VENTED
RIDGE TRIM

DOWNSPOUTDOWNSPOUT

DOWNSPOUTDOWNSPOUT

PITCH PITCH

HIP TRIM (TYP.)

PI
TC

H
PI

TC
H

SNOW RAIL

HIP TRIM (TYP.)

SNOW RAIL

ATTIC VENTS (STATIC)

FIRE RESISTANCE RATING FOR BUILDING ELEMENTS
BUILDING ELEMENT WALLS & STRUCTURE OPENINGS
PRIMARY STRUCTURAL FRAME 0 HR (TABLE 601) NR
BEARING WALLS EXTERIOR 0 HR (TABLE 601) NR

INTERIOR 0 HR (TABLE 601) NR
NONBEARING WALLS EXTERIOR 0 HR (TABLE 602) NR

INTERIOR 0 HR (TABLE 601) NR
FLOOR CONSTRUCTION 0 HR (TABLE 601) NR
ROOF CONSTRUCTION 0 HR (TABLE 601) NR

NOTE: NR = NO REQUIREMENT
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FLOOR PLAN, ROOF PLAN,
CODE INFORMATION, AND

NOTES

 1/4" = 1'-0"1 FLOOR PLAN
 1/4" = 1'-0"2 ROOF PLAN

CODE INFORMATION
APPLICABLE CODES AND STANDARDS
2012 VIRGINIA UNIFORM STATEWIDE BUILDING CODE (VUSBC)
2012 VIRGINIA ENERGY CONSERVATION CODE (VECC) COMPLIANCE PATH:

ASHRAE A 90.1 SECTIONS 5 THROUGH 10
2010 ADA STANDARDS FOR ACCESSIBLE DESIGN, SEPTEMBER 15, 2010

USE GROUP AND OCCUPANCY CLASSIFICATION (SECTION 302)
U - UTILITY

CONSTRUCTION CLASSIFICATION (SECTION 602): TYPE IIB
SECTION 903: AN AUTOMATIC SPRINKLER SYSTEM IS NOT REQUIRED PER SECTION 
903.
SECTION 906: PORTABLE FIRE EXTINGUISHERS ARE REQUIRED AS INDICATED.
SECTION 907 - FIRE ALARM AND DETECTION SYSTEM:
NO AUTOMATIC FIRE ALARM SYSTEM IS REQUIRED PER SECTION 907. 

GENERAL ARCHITECTURAL NOTES:
1. UNLESS OTHERWISE NOTED, ALL DIMENSIONS ARE CLEAR DIMENSIONS.
2. THE INTENT OF THE CONTRACT DOCUMENTS IS TO INCLUDE ALL WORK AND ITEMS REQUIRED FOR THE 

COMPLETION OF THAT WORK. ALL WORK LISTED, SHOWN, OR IMPLIED ON THE CONSTRUCTION DOCUMENTS 
SHALL BE PROVIDED BY THE CONTRACTOR; AS IT IS REASONABLE TO INFER THE WORK AS NECESSARY TO 
PROVIDE THE INTENDED RESULT. THE USE OF THE WORD "PROVIDED" IN CONNECTION WITH ANY ITEM 
SHOWN SHALL MEAN "FURNISHED, INSTALLED, AND CONNECTED," UNLESS NOTED OTHERWISE.

3. CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATION OF CONSTRUCTION DOCUMENTS AND SHOP 
DRAWINGS. CONTRACTOR SHALL NOTIFY ARCHITECT IN WRITING, IMMEDIATELY, OF ANY DISCREPANCIES IN 
PLANS, SHOP DRAWINGS, AND/OR SPECIFICATION. SHOULD A DISCREPANCY BE FOUND, DO NOT PROCEED 
UNTIL CLARIFICATIONS HAVE BEEN MADE BY THE ARCHITECT/ENGINEER.

4. CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS AND FIELD CONDITIONS; DO NOT SCALE DRAWINGS. IF 
INSUFFICIENT INFORMATION EXISTS, NOTIFY THE ARCHITECT/ENGINEER IMMEDIATELY FOR CLARIFICATION 
PRIOR TO PROCEEDING WITH THE WORK.

5. ITEMS MARKED "NIC" ARE "NOT IN CONTRACT". SUCH ITEMS ARE INCLUDED IN THE DOCUMENTS AND 
REQUIRE CONTRACTOR COORDINATION FOR CONSTRUCTION.

6. DETAILS MARKED "TYPICAL" OR "TYP" SHALL APPLY IN ALL CASES UNLESS OTHERWISE NOTED.
7. ALL ITEMS SHOWN ON DRAWINGS SHALL BE ASSUMED TO BE NEW WORK UNLESS NOTED AS EXISTING.
8. MATERIAL HATCHES ARE FOR MATERIAL IDENTIFICATION PURPOSES ONLY. HATCHES ARE NOT TO BE USED 

FOR MATERIAL QUANTIFICATION.

ABBREVIATIONS (SEE OTHER SHEETS FOR DETAIL-SPECIFIC ABBREVIATIONS)
AFF ABOVE FINISHED FLOOR
AHU AIR HANDLING UNIT
ALUM ALUMINUM
CMU CONCRETE MASONRY UNIT
CONC CONCRETE
CONT CONTINUOUS
DIA DIAMETER
DIM DIMENSION
DS DOWNSPOUT
DWG DRAWING
EA EACH
ELEC ELECTRICAL
EPS EXTRUDED POLYSTYRENE
EQ EQUAL
EXIST EXISTING
FD FLOOR DRAIN
FEC FIRE EXTINGUISHER CABINET
FE FIRE EXTINGUISHER
FIN FINISH, FINISHED
FRP FIBERGLASS REINFORCED PLASTIC
FV FIELD VERIFY
GEN GENERAL
GWB GYPSUM WALL BOARD
HDPE HIGH DENSITY POLYETHYLENE
HDW HARDWARE
HM HOLLOW METAL
IHM INSULATED HOLLOW METAL
INSUL INSULATION
MAS MASONRY
MAX MAXIMUM
MECH MECHANICAL
MIN MINIMUM
MO MASONRY OPENING
MR MOISTURE RESISTANT
MTL METAL, MATERIAL
NIC NOT IN CONTRACT
OC ON CENTER
OPP OPPOSITE
PTD PAINT, PAINTED
PT PRESSURE TREATED
RC ROOF CAP
RS ROLLED STEEL
SIM SIMILAR
STRUCT STRUCTURAL
TOM TOP OF MASONRY
T/SLAB TOP OF SLAB
TYP TYPICAL
UNO UNLESS NOTED OTHERWISE
VTR VENT THROUGH ROOF
WD WOOD

PLAN NORTHPLAN NORTH

0' 2' 4' 8' 16'

0' 1/2" 1" 2" 4"

1/4"=1'-0"
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FINISHED FLOOR
0' - 0"

TOP OF MASONRY
16' - 8"

2
A-301

13

HOLLOW METAL DOOR 
AND FRAME

METAL CLAD FASCIA

STANDING SEAM METAL 
ROOF SYSTEM

PRE-FINISHED METAL 
GUTTER

10" SPLIT-FACE 
THROUGH-COLOR 
CMU

VENTED RIDGE TRIM

OVERHEAD 
COILING DOOR

DOWNSPOUT

FINISHED FLOOR
0' - 0"

TOP OF MASONRY
16' - 8"

5

LOUVER -
SEE 
MECHANICAL

STEPPED 
FOUNDATION  -
SEE 
STRUCTURAL

LOUVER - SEE 
MECHANICAL

PIPE TRENCH 
FOUNDATION BEYOND 
- SEE STRUCTURAL

9'
 - 

4"
 M

O

6

12

SURFACE 
MOUNTED FIXTURE 
- SEE ELECTRICAL

SNOW RAIL
HIP TRIM (TYP.)

FINISHED FLOOR
0' - 0"

TOP OF MASONRY
16' - 8"

1
A-301

6

12

STANDING SEAM 
METAL ROOF SYSTEM

INTAKE AIR 
VENT. SEE 
MECHANICAL

PRE-FINISHED 
METAL GUTTER

METAL CLAD FASCIA

PREFINISHED 
METAL 
DOWNSPOUT

PREFINISHED METAL
DOWNSPOUT

VENTED 
RIDGE TRIM

SEE ELECTRICAL
2

HOLLOW METAL 
DOOR AND 
FRAME (PAINT)

SIDEWALL EXHAUST FAN
SEE MECHANICAL

INTAKE AIR VENT
SEE MECHANICAL

FOUNDATION 
BEYOND - SEE 
STRUCTURAL

ELECTRICAL SERVICE METERS 
AND GENERATOR CONNECTION 
BOX- SEE ELECTRICAL

HVAC OUTDOOR COND. UNITS-
SEE MECHANICAL.

SNOW RAIL

HIP TRIM (TYP.)
ATTIC VENT STATIC 
(TYP OF 2)

FINISHED FLOOR
0' - 0"

TOP OF MASONRY
16' - 8"

1
A-301

6

12

STANDING SEAM 
METAL ROOF SYSTEM

10" SPLIT-FACE, 
THROUGH-
COLOR CMU

PRE-FINISHED 
METAL GUTTER

METAL CLAD FASCIA

FINISHED FLOOR
0' - 0"

TOP OF MASONRY
16' - 8"

DOWNSPOUT -
PROVIDE SPLASH 
BLOCK, TYP

SIDEWALL EXHAUST 
FAN-SEE MECHANICAL

VENTED RIDGE TRIM

FOUNDATION BEYOND 
- SEE STRUCTURAL

HIP TRIM (TYP.)

ATTIC VENT. 
STATIC (TYP OF 2)

FINISHED FLOOR
0' - 0"

TOP OF MASONRY
16' - 8"

2
A-301

10" THROUGH-
COLOR SPLIT-
FACE CMU

STEPPED 
FOUNDATION -
SEE 
STRUCTURAL

VENTED RIDGE TRIM

PRE-FINISHED 
METAL GUTTER

DOWNSPOUT -
PROVIDE SPLASH 
BLOCKS, TYP

HVAC 
OUTDOOR 
UNIT. SEE 
MECHANICAL

STANDING SEAM METAL ROOF SYSTEM

6

12

SIDEWALL 
EXHAUST FAN. 
SEE 
MECHANICAL

HIP TRIM (TYP.)
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ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL

ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT OR LAND
SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN ITEM BEARING THE
STAMP OF A LICENSED PROFESSIONAL IS ALTERED, THE ALTERING

ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT OR LAND
SURVEYOR SHALL STAMP THE DOCUMENT AND INCLUDE THE

NOTATION "ALTERED BY" FOLLOWED BY THEIR SIGNATURE, THE
DATE OF SUCH ALTERATION, AND A SPECIFIC DESCRIPTION

OF THE ALTERATION.

Submittal / RevisionNo. App'd. By Date

Designed By: Drawn By: Checked By:

Issue Date: Project No: Scale:

Drawing No:

AS SHOWN

6/
15

/2
01

8 
8:

49
:1

9 
AM

W
:\4

60
 P

um
p 

St
at

io
n\

01
.2

4.
20

18
-2

78
72

 - 
30

02
 - 

AR
C

H
14

 - 
C

EN
TR

AL
.rv

t

A-201

08/01/2017 27872-3002

RO
UT

E 
46

0 P
UM

P
ST

AT
IO

N
BE

DF
OR

D,
 V

A

AHW AHW DCC

ELEVATIONS

 1/4" = 1'-0"1 NORTHEAST ELEVATION

 1/4" = 1'-0"2 NORTHWEST ELEVATION

 1/4" = 1'-0"3 SOUTHEAST ELEVATION

 1/4" = 1'-0"4 SOUTHWEST ELEVATION

BUILDING

0' 2' 4' 8' 16'

0' 1/2" 1" 2" 4"

1/4"=1'-0"
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FINISHED FLOOR
0' - 0"

TOP OF MASONRY
16' - 8"

2
A-301

PUMP ROOM
1

CONTROL ROOM
2

A-301
3 A-301

4

A-301
5

PLYWOOD CEILING ON 
FURRING STRIPS 
ATTACHED TO BOTTOM 
CHORD OF TRUSSES

CONCRETE SLAB W/ 
EPOXY COATING

10 MIL POLYETHYLENE 
VAPOR BARRIER

5/8" GWB CEILING ON 
800S162-43 LIGHT 
GAUGE METAL CELING 
JOISTS AT 16" OC MAX

R-19 LAY-IN 
FIBERGLASS 
BATT INSULATION

6

12

6

12

2" RIGID PERIMETER 
INSULATION

STANDING SEAM 
METAL ROOF SYSTEM 
ON CONTINUOUS ICE 
& WATER SHIELD ON 
5/8" SHEATHING

PRE-FINISHED 
METAL GUTTER

VENTED RIDGE TRIM

R-38 LAY-IN 
FIBERGLASS BATT 
INSULATION

DUCTLESS HVAC 
DUCTLESS SPLIT 
SYSTEM- SEE 
MECHANICAL

PROVIDE SUPPORT 
FOR INSULATION AT 
OPEN SPAN, TYP

BRIDGE CRANE

PIPE TRENCH -
SEE 
STRUCTURAL

SEE STRUCTURAL 
FOR FOUNDATION 
INFORMATION

TYP.

2' - 0"

PRE-ENGINEERED METAL 
ROOF TRUSSES AT 24" O.C. 
MAX. SEE STRUCTURAL

5/8" GWB ON 2" Z-FURRING 
MEMBERS ON 15 # FELT 
ISOLATION LAYER
2" XPS RIGID FOAM 
INSULATION

FINISHED FLOOR
0' - 0"

TOP OF MASONRY
16' - 8"

1
A-301

INSULATED 
COILING 
OVERHEAD DOOR

CONCRETE SLAB ON 
GRADE W/ EPOXY COATING

10 MIL POLYETHYLENE 
VAPOR BARRIER

10" SPLIT-FACE 
THROUGH-COLOR 
CMU

EDGE OF WALL BEYOND

PLYWOOD CEILING ON 
FURRING STRIPS 
ATTACHED TO BOTTOM 
CHORD OF TRUSSES

PUMP ROOM
1

R-38 LAY-IN 
FIBERGLASS BATT 
INSULATION

6

12

6

12

STANDING SEAM METAL ROOF SYSTEM

A-301
3

Sim

2" RIGID FOUNDATION 
INSULATION

2" RIGID FOUNDATION 
INSULATION

4

2

CMU JAMB BEYOND - SEE 
DOOR JAMB 3, THIS 
SHEET

THROUGH-WALL LOUVER 
- SEE MECHANICAL - SEAL 
ALL PENETRATIONS, TYP

OH COILING DOOR SHROUD

BRIDGE CRANE 
COLUMN 
BEYOND

PUMPS - SEE PROCESS 
PIPING DRAWINGS

SEE STRUCTURAL 
DRAWINGS FOR 
FOUNDATION INFORMATION

EXHAUST BEYOND 
- SEE MECHANICAL

HM DOOR AND 
FRAME BEYOND

PRE-ENGINEERED METAL 
TRUSSES AT 24" O.C. - SEE 
STRUCTURAL

VENTED RIDGE TRIM HIP TRIM

TYP.

2' - 4"

FINISHED FLOOR
0' - 0"

TOP OF MASONRY
16' - 8"

BOND BEAM - SEE 
STRUCTURAL

INSULATION BAFFLE

PRE-FINISHED 
METAL GUTTER

1X10 METAL 
CLAD FASCIA 
BOARD
PERFORATED 
METAL SOFFIT

1X3 FURRING STRIPS 
AT 16" OC MAX

1/2 PLYWOOD CEILING 
WITH 1X3 BATTEN 
STRIPS - PAINT, TYP 

PLYWOOD ROOF SHEATHING

STANDING SEAM METAL ROOF 
SYSTEM OVER CONTINUOUS 
ICE AND WATER SHIELD

PRE-ENGINEERED 
METAL TRUSS

10" SPLIT-FACE 
THROUGH-COLOR CMU. 
PAINT INTERIOR FACES 
- SEE STRUCTURAL 
FOR REINFORCING 
LOCATIONS

6

12

1' - 0"

1/2" EXPANSION MATERIAL

2" RIGID FOUNDATION 
INSULATION. EXTEND 24" HORIZ.

10 MIL POLYETHYLENE 
VAPOR BARRIER

SEE STRUCTURAL 
FOR FOUNDATION 
INFORMATION

REINF. CONCRETE SLAB WITH 
EPOXY COATING - SEE STRUCTURAL

PRE-FINISHED 
METAL GUTTER -
PROVIDE SPLASH 
BLOCK, TYP

1X4 FIBER CENENT 
TRIM (PAINT)

WELDED HURRICANE 
CLIP TRUSS 
CONNECTION TO 
EMBEDDED STEEL 
PLATE- SEE 
STRUCTURAL 

FINISHED FLOOR
0' - 0"

TOP OF MASONRY
16' - 8"

5/8" GWB CEILING ON 
800S162-43 LIGHT 
GAUGE METAL CEILING 
JOISTS AT 16" OC, 
MAX. TYPICAL AT 
ELECTRICAL/CONTROL 
ROOM

1/2" PAINTED 
PLYWOOD W/1X3 
BATTEN STRIPS ON 
1X3 FURRING STRIPS 
AT 16" OC, MAX  
FASTENED TO 
BOTTOM CHORD OF 
TRUSS.   TYPICAL 
PUMP ROOM. 10" CMU - REFER TO 

STRUCTURAL FOR 
GROUTED LOCATIONS 
- PAINT, TYP 

THICKENED CONCRETE 
SLAB, CONT, AT 
PARTITION - SEE 
STRUCTURAL

BOND BEAM - SEE 
STRUCTURAL

10 MIL POLYETHYLENE 
VAPOR BARRIER

1X4 FIBER CEMENT TRIM (PAINT)

EPOXY FLOOR 
COATING

1X4 FIBER CEMENT 
TRIM (PAINT)

2" XPS RIGID FOAM 
INSULATION

4" RUBBER COVE BASE

5/8" GWB ON 2" Z-FURRING 
MEMBERS ON 15 # FELT 
ISOLATION LAYER

R-19 FIBERGLASS 
BATT INSULATION

STANDING SEAM 
METAL ROOF SYSTEM

VENTED RIDGE TRIMPERFORATED ZEE 
RETAINER CLIP

CONTINOUS ICE AND 
WATER SHEILD

PLYWOOD ROOF 
SHEATHING

PRE-ENGINEERED 
METAL TRUSS

2" MIN

CMU LINTEL - SEE 
STRUCTURAL

SEALANT - TYP

HM FRAME -
GROUT SOLID

0'
 - 

4"

10" SPLIT-FACE 
CMU

CONT. SEALANT - TYP

HM FRAME -
INSULATED

JAMB ANCHORS 
3 PER JAMB

FLOOR 
ANCHOR

10" CMU

CONT. SEALANT - TYP

HM FRAME -
GROUT SOLID

JAMB ANCHORS 
3 PER JAMB

FLOOR 
ANCHOR

REFER TO 
STRUCTURAL FOR 
REINFORCING AT 
MASONRY JAMBS

OVERHEAD 
DOOR JAMB 
ASSEMBLY

ANCHOR TO MASONRY 
PER 
MANUFACTURER'S 
RECOOMENDATIONS

0'
 - 

4"

0' - 2" 0' - 2"

7'
 - 

0"

3' - 0"

3' - 0"

7'
 - 

4"

FLUSH METAL DOOR PANEL 
INSULATED AND GALVANIZED AT 
EXTERIOR LOCATIONS 1, 2 & 5
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ACTING UNDER THE DIRECTION OF A LICENSED PROFESSIONAL

ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT OR LAND
SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN ITEM BEARING THE
STAMP OF A LICENSED PROFESSIONAL IS ALTERED, THE ALTERING

ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT OR LAND
SURVEYOR SHALL STAMP THE DOCUMENT AND INCLUDE THE

NOTATION "ALTERED BY" FOLLOWED BY THEIR SIGNATURE, THE
DATE OF SUCH ALTERATION, AND A SPECIFIC DESCRIPTION

OF THE ALTERATION.

Submittal / RevisionNo. App'd. By Date

Designed By: Drawn By: Checked By:

Issue Date: Project No: Scale:

Drawing No:

AS SHOWN

6/
15

/2
01

8 
8:

50
:5

3 
AM

W
:\4

60
 P

um
p 

St
at

io
n\

01
.2

4.
20

18
-2

78
72

 - 
30

02
 - 

AR
C

H
14

 - 
C

EN
TR

AL
.rv

t

A-301

08/01/2017 27872-3002

RO
UT

E 
46

0 P
UM

P
ST

AT
IO

N
BE

DF
OR

D,
 V

A

AHW AHW DCC

BUILDING SECTIONS,
DETAILS AND DOOR

SCHEDULE

 1/4" = 1'-0"1 BUILDING SECTION

 1/4" = 1'-0"2 BUILDING SECTION

 3/4" = 1'-0"3 WALL SECTION
 3/4" = 1'-0"4 PARTITION TYPE 1

 3/4" = 1'-0"5 RIDGE DETAIL

 3/4" = 1'-0"6 DOOR HEAD 1
 3/4" = 1'-0"7 DOOR JAMB 1

 3/4" = 1'-0"8 DOOR JAMB 2

 1 1/2" = 1'-0"9 DOOR JAMB 3

Door Schedule

Mark Height Width Finish
Door

Material Door Type
Frame

Material
Frame
Type Fire Rating Jamb Head

1 7' - 0" 3' - 0" PAINT IHM GALV A HM I -- 1 1
2 7' - 0" 3' - 0" PAINT IHM GALV A HM I -- 1 1
3 9' - 4" 10' - 0" PRE

FINISHED
STEEL B STEEL MFG.STD. -- 3 --

4 7' - 0" 3' - 0" PAINT HM A HM I -- 2 1
5 7' - 0" 3' - 0" PAINT IHM GALV A HM I -- 1 1

 1/2" = 1'-0"10 FRAME TYPE 1

 1/2" = 1'-0"11 DOOR TPYE A

0' 2' 4' 8' 16'

0' 1/2" 1" 2" 4"

1/4"=1'-0"
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