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1.0 Introduction
The City of Petersburg tasked Timmons Group to evaluate the current physical and operating
conditions at the Main Pump Station and determine the necessary improvements needed and
their associated costs.
The Main Pump Station (MPS) is a wet well/dry well pump station located North of River Street,
at the Intersection of Joseph Jenkins Robert St. and Bridge Street (just northeast of the Old
Train Depot) in Petersburg, VA. The MPS Site is shown in Figure 1. According to the as-built
drawings, the MPS was originally constructed around 1954. Wastewater from the Appomattox,
Brickhouse Run, and Lieutenant Run Interceptors is discharged to MPS through a 42-inch
gravity sewer. Wastewater is discharged through a 30-inch force main to the headworks of
South Central Wastewater Treatment Plant (SCWWTP).

Figure 1 - Main Pump Station

2.0 Existing Conditions
Three vertical centrifugal wastewater pumps with extended shaft motors (200 HP) are in the dry
well of the building. Two pumps are provided with variable frequency drives (VFD); one pump is
equipped with a constant-speed drive. Each pump is rated for 4 million gallons per day (MGD).
The pump station has a rated capacity of 5,556 gallons per minute (GPM) (or 8 MGD) at 74 feet
total dynamic head (TDH) with one VFD pump and one constant-speed pump in operation.
Figure 2 shows the three 200 HP motors, Figure 3 shows one of the existing wastewater pumps
re 4 shows one of the line shafts
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Figure 2 - Three 200 HP Motors

Figure 3 – One of Three Existing Wastewater Pumps
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Figure 4 - Pump Line Shaft

A mechanical screen is used to remove large solids from the wastewater before entering the
wet well. Immediately after the mechanical screen is a grinder (Figure 5) used to shred solids to
protect the wastewater pumps and other downstream equipment. An ultrasonic level meter on
the Parshall flume (Figure 6) measures wastewater discharge for billing purposes as MPS is
considered a point of connection to the SCWWTP.

Figure 5 - Mechanical Screen and Grinder
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Figure 6 - Parshall Flume and Ultrasonic Level

The overall building footprint at ground level is approximately 54’ long x 39’ wide. The wet well
interior dimensions are approximately 56’ long x 20’ wide at the building invert. This includes
the area for the grinder, mechanical screen, and Parshall flume. The dry well interior
dimensions are approximately 43’ long x 16’ wide. The elevation difference between wet/dry
well invert and office finished floor is approximately 26’.
The wall pipe connections from the wet well are 14” in diameter (D). After entering the dry well
through the three actively used suction side piping sections, the wastewater flows through a 14”
x 12” reducer before passing through a 12” plug valve (Figure 7). On the discharge side piping,
flow passes through a 12” plug valve before entering the force main header. The discharge side
piping is shown in Figure 8.

Figure 7 - Suction-side Piping
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Figure 8 - Discharge-side Check Valve and Plug Valve

A concerning aspect of the pump station is the safety of maintenance staff as they perform their
duties. There is an opening in the wall between the office and the screen room, which is open to
the wet well. This means that there is no physical seal to keep potentially toxic and flammable
sewer gas from escaping the wet well and entering the building. Hydrogen sulfide is slightly
heavier than air, so it accumulates in the recessed area where the pumps are located. In humid
environments, condensation can form on exposed components and when combined with
hydrogen sulfide and oxygen can form sulfuric acid. These conditions are not only potentially
harmful to people, but will cause metal and concrete to deteriorate if not sufficiently protected.
A properly operating ventilation system is necessary to ensure any potentially harmful gas is
vented from the dry well. The existing ventilation system shown in Figure 9 is outdated and
should be replaced. Note the existence of the inadequate burlap connecting sections.

Figure 9 - Existing Ventilation System
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An additional safety concern is regarding the inadequacy of some of the electrical equipment.
Some sewer gases are flammable, posing an explosion danger in the presence of electrical
equipment. The National Fire Protection Agency (NFPA) has created a hazardous location
classification system, Publication 70, National Electric Code (NEC), to address this issue.
Several pieces of electrical equipment in the pump station are in Class I locations, where they
have the potential to be exposed to the sewer gases. However, several of these pieces of
electrical equipment are not designed for this environment.
The concrete walls in both the wet well and dry well look to be in good condition. There is little
to no evidence of corrosion and deterioration due to hydrogen sulfide. This is likely due to I&I
issues in the tributary collection system which would dilute sulfate concentrations.
The April 29th, 1996 Petersburg Wastewater Conveyance Study, by Wiley & Wilson, reported
that the hydraulic capacity of MPS is considered adequate for the future.

3.0 Previously Completed Improvements
The VFDs for the two variable speed pumps were replaced between 2014-2016. Figure 10
shows the existing pump VFDs in the motor room.

Figure 10 – Pump VFDs

Since the original construction of the station, the grinder has been replaced. The current grinder
is a Muffin Monster. Patterson Construction Co. quoted a complete new Muffin Monster unit at
$74,700 and an exchange and repair at $33,746 on 7/6/2015 (see Appendix E). JWC
Environmental gave a similar quote of $31,779 on 6/22/2015 for a Muffin Monster Model
CDD3220. A&R Electric installed six strobe lights on 7/13/2015 for $2,206. In March 2016, a
portion of the 30” force main was repaired and is discussed in detail in Appendix F.
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4.0 Pumping Capacity Analysis
A flow analysis performed by the South Central Wastewater Authority (SCWWA) showed that
the average daily flow (ADF) from the Main Pump Station for the 18-month period of July 2014
through December 2015 was 4.93 MGD. The flow analysis by SCWWA also included a
comparison of MPS monthly wastewater flows and monthly rainfall totals (see Appendix C). As
the monthly flows appear to track with monthly rainfall totals, it can be deduced that infiltration
and inflows (I&I) are an issue with the collection system tributary to MPS. During wet weather
events, the measuring capacity of the Parshall flume is exceeded as the water level rises above
the flume and ultrasonic measuring device.

5.0 Pumping Alternatives
As the existing centrifugal, line shaft pumps are reaching the end of their useful design life, two
alternatives are presented for pump replacement. In order to best utilize the existing pump
station as-built infrastructure, it is recommended that either new dry pit submersible pumps are
installed or the existing pumps are replaced in-kind. An evaluation of each pumping alternative
is presented.

5.1 Dry Pit Submersible Pumps
Installing dry pit submersible pumps would require an extensive re-configuration and
replacement of existing valves and fittings in the dry well. Additionally, the access hatch
opening in the finished floor of the motor room is fairly small (48-in x 50-in according to the asbuilt) and is located against one wall of the motor room. This configuration presents an added
logistical challenge to the replacement of pumps, valves, and fittings in the dry well. Therefore,
removal of existing equipment from the dry well and placement of new equipment into the dry
well should be limited. The location of the dry well access hatch is shown in Figure 11. The
crane available for lifting equipment to and from the dry well is shown in Figure 12 above the
access hatch.

Figure 11 - Dry Well Access Hatch
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Figure 12 - Access Hatch and Crane

The 200 HP motor for each of the three pumps is also proposed to be replaced.

5.2 Replace Existing Line Shaft Pumps
Replacement of the existing line shaft pumps would require minimal fittings replacement. It is
believed the plug valve on the suction-side and discharge-side of each pump is in proper
working order. Therefore, closure of these valves would allow for pump replacement without the
need to entirely bypass MPS. Figure 13 shows oil leakage on one of the existing wastewater
pumps. The 200 HP motor for each of the three pumps is also proposed to be replaced.

Figure 13 - Pump with Oil Leakage
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6.0 Proposed Improvements to be Completed
6.1 Motors and Pumping System
The check valve on the discharge-line of the second pump is actively leaking and should be
replaced. As seen in Figure 14, a tarp has been placed over the check valve to avoid splashing
the station operators.

Figure 14 - Leaking Check Valve

The existing 200 HP motors have been rewound on several occasions and are in need of
replacement and are continuous duty rated. Over the years, the reduced voltage
autotransformers have been replaced with variable frequency drives. These types of motor
starters are typically installed with motors which are inverter duty rated to deal with changes in
speed. These types of motors have different types of insulation and windings and are better
suited for variable speed drive applications.
Given the poor condition of some of the mechanical systems, the City of Petersburg advertised
an emergency repair contract for the Main Pump Station in May of 2015. Work included
furnishing 1 new pump, refurbishing 1 existing pump, and remove and rewind 1-200 HP motor
(see Figure 15). This work was started but due to problems with payment to the contractor, work
was halted September 2015 and has not resumed. The City plans to advertise a second project
to complete the work which is outstanding. Some work has been completed and some
equipment has been procured and stored by the contractor. This work needs to be completed.
A copy of the IFB and notice of award is included in appendix E.
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Figure 15 - 200 HP motor nameplate

As the existing centrifugal, line shaft pumps are reaching the end of their useful design life, each
of the three pumps will be replaced along with its 200 HP motor.
Each of the three motors has a concrete pad foundation. As shown in Figure 16 at least one of
these pads has a cracked corner. This should be repaired and a properly sized base mount
should be installed for each of the new 200 HP motors.
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Figure 16 - Cracked Motor Concrete Pad

A portion of the line shaft runs in close proximity to the dry well access stairway/walkway. A
safety guard should be placed over this portion of the line shaft to avoid accidental contact.

6.2 Electrical Systems
The full electrical system existing and proposed conditions can be found in Appendix A. The
proposed electrical work found in the appendix is summarized here. An upgrade to the electric
service would be comprised of replacing the main service switch and verifying with Dominion
Virginia Power (DVP) that the existing pole mounted transformers are adequate to support all
three motors starting. Also recommended is the installation of a new manual transfer switch and
generator connection box with mechanical lugs to allow for a portable generator.
A proposed pump control panel with three 200 HP VFDs, level transducer, PLC based pump
controller, switches, transmitter, flow meter and termination points for connecting to the City
furnished SCADA would be installed.
Ventilation equipment, ducting, and air intake louvers would be installed to meet the latest DEQ
and NFPA 820 requirements. Continuous ventilation and air flow monitoring would be provided
and connected to the SCADA to downgrade the current code classification of the dry well to
unclassified. The unit heaters in the motor room and screen room would be upgraded to more
efficient models while the existing AC system would be re-used with reconfigured ducting.
Proposed lighting options include installing new energy efficient lighting above catwalks and
upgrading the non-explosion proof fixtures in the screen room to explosion proof, energy
efficient fixtures to meet the latest IES illumination recommendations.
The screen room and wet well should have all wiring and equipment upgraded to Class 1, Div.
per the NEC and NFPA 820 since they are considered classified areas. The wall opening
between the screen room and office/work area will be patched/closed to match existing wall
construction.

6.3 Structural Building
The condition survey report and general structural assessment can be found in Appendix B. The
structural integrity of the building was NOT found to be significantly compromised due to any of
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the noted issues (mainly cosmetic concerns to include masonry cracks and expansion,
foundation spall, and corrosion). The recommended course of action is to clean the corroding
steel and provide a moisture seal. The brick expansion problem can probably only be corrected
by removal of the upper courses and a reinstallation with expansion joints.

6.4 Additional Miscellaneous Improvements
The electrical inspections and proposals found the bathroom sink in poor condition and
recommended upgrading the sink with a 1 ½” drain pipe to empty into a waterless inline drain
trap sealer and into the wet well.

7.0 Conclusions and Recommendations
7.1 Conclusions
The Main Pump Station has provided continuous service since it was constructed in 1954.
Several projects have taken place over the decades to address changes to service conditions
and replace equipment which has reached the end of its useful life. In the recent past the
required maintenance and repair has not been kept up with and there are several deficiencies
and safety issues which need to be addressed.
a. Ventilation in the drywell and other areas of the station are not adequate and under
certain conditions, there may be unsafe levels of H2S gas. This condition can create
potential health hazards and can lead to corrosion of concrete, metal surfaces and
equipment components in the station.
b. The sewage grinder has been out of service for some time and the City has purchased a
refurbished grinder to be installed. This sewage grinder needs to be installed to help
prevent clogging of pumps which leads to increased maintenance work.
c. The existing crane in the screening room is in need of repair. This repair needs to be
completed so the sewage grinder can be installed.
d. Lighting fixtures and wiring devices in the wet well, drywell and screening room need to
be replaced with explosion proof fixtures.
e. The existing line shafts in the drywell need to have shaft guards installed at universal
joints to provide protection for personnel working in the area in the event of a failure of
one of the pump shafts while it is operating.
f. The existing motors need to be replaced with high efficiency inverter duty rated 200 HP
model number WH 505UTDS3687AN W Frame 505P 1185 RPM motors
g. The pumps need to be replaced with new Fairbanks Morse model 14” x14” B5711C
centrifugal sewage pumps.
h. The 20” check valves located on pump discharge lines need to be replaced.
i. The main electrical service entrance which was installed in 1954 for the station electrical
supply needs to be replaced. It is recommended to include a manual transfer switch for a
future generator or portable power supply which could be used if power is lost for a long
period of time.
j. A new pump control panel should be provided for new pumps, motors, starters, and
equipment which can interface with the new SCADA system.
k. The existing reduced voltage auto transformed should be replaced with a Variable
frequency drive.

14 | www.timmons.com

Main Pump Station PER
Petersburg, Virginia
Project Number: 34465

l.

Existing metal surfaces in the drywell and screening room need to be cleaned of rust
and painted.
m. The existing steel lintels in windows and doorways need to be cleaned of rust and
repainted. Masonry around these openings needs to be sealed to prevent migration of
water to the steel lintels which will cause rust problem.
n. Cracked masonry brick exterior need to be repointed and sealed to prevent rain from
penetrating brick exterior.
o. A 12” bypass pump with 12” diameter force main connection to existing pump station
bypass connection needs to be set up at the main pump station to complete replacement
of the main electric service entrance. It is recommended this bypass pump remain set
up while pump, motor and check valve replacement is being completed to provide
backup pumping capacity if there are any problems during construction.

7.2 Recommendation
Based on our review of the age and condition of the pump station and mechanical equipment
systems, Timmons Group recommends Contract Documents be developed to replace pumps,
motors, and check valves at main pump station. Miscellaneous electrical and mechanical
upgrades are also necessary to address health, safety, and operational concern of the existing
facility and mode of operation. Alternative Bid items should be established.
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ROBERT G. DASHIELL, JR., P.E., INC.
Consulting Engineers
1225 West 26th Street,

Norfolk, Virginia 23508

(757) 623-5012

September 14, 2016
Draft – Electrical Portion of the PER
Petersburg Main Sanitary Sewage Pumping Station Re‐habilitation
262 Joseph Jenkins Roberts St., Petersburg, VA 23803

Note: The office/work area is not in the scope of the PER.
Existing Condition
Current Electric Service
The existing electric service for the sewage pump station is 480Y/277V, 3‐phase. The service
laterals are run overhead from three 167 KVA pole mounted Dominion Virginia Power (DVP)
transformers then to building mounted weather‐heads, into the building and down to DVP’s
current transformer (CT) cabinet. The weather‐heads and CT cabinet appear to be in fair
condition.

Photo 1 – DVP Overhead Service Lateral

Photo 2 – DVP CT Cabinet

The main service disconnect switch is a 1200A, 480V, 3‐pole switch retrofitted with a 1600A,
480V, 3‐pole circuit breaker set at 80% capacity. The switch feeds a 1200A, 480Y/277V, 3‐
phase, 4‐wire main distribution panelboard (MDP). The MDP feeds the sewage pump motors
and three 208Y/120V, 3‐phase panelboards through a step‐down transformer. The
transformer and panelboards show some sign of rusting but appear to be in fair condition. The
MDP appears to be in good condition. The main service disconnect switch is in poor condition.

Photo 3 – Main Service Disconnect Switch (cover removed)

Photo 4 – Main Distribution Panel (MDP)
Current SCADA System
The existing SCADA system consist of a GE Fanuc, Series 90‐30 programmable logic controller
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(PLC) and ESTEEM model 192C RF wireless ethernet modem. The SCADA system is in poor
condition. The City currently has an RFP advertised to provide a new City‐wide standard
SCADA system. The existing pump control panel is manufactured by Systems East, Inc. It is
equipped with pilot devices that are no longer in use. A wet well level transducer provides the
on/off control of the three sewage pumps. The pump control panel is outdated and appears to
be in poor condition.

Photo 5 – GE Fanuc SCADA System

Photo 6 – SEI Pump Control Panel
Current Motor Starters
The existing sewage pump motors are 200HP, 460V, 3‐phase. At the time of our site visit,
sewage pump #2 was out of service. The pump bearings were in the process of being
replaced. The starter type for sewage pump motor #1 is a Westinghouse reduced voltage
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auto‐transformer (RVAT). The starter type for sewage pump motor #2 is a Siemens variable
frequency drive (VFD). The starter for sewage pump motor #3 failed recently and was
replaced with a new WEG CFM‐11 VFD. The starters for pump #1 and #2 are older models,
circa early 1990, and appear to be in fair condition.

Photo 7 – Pump Motor #1 Starter

Photo 8 – Pump Motor #2 Starter
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Photo 9 – Pump Motor #3 Starter
Current Heating and Ventilation System
Motor Room: The existing heating and ventilation system consists of a wall mounted propeller
type fan, two unit heaters and a 10 ton York split AC system for cooling. The exhaust fan and
unit heaters are in poor condition. The York split AC system appears to be in fair condition. At
the time of our site visit, the AC split system was operating. Supply air comes in through a wall
louver on the east side of the building. The louver appears to be in fair condition.

Photo 10 – Wall Mounted Prop. Fan

Photo 11 – Unit Heater (typ. of 2)
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Photo 12 – Split AC Sys. Air Handler Unit (condenser on roof)
Dry Well: The existing ventilation system for the dry well is an inline fan with an external direct
drive motor. The fan is wall mounted high in the motor room. The ventilation ducting extends
up from the dry well, into the motor room and through the roof. Supply air comes in from the
same wall louver on the east side of the building used to bring supply air into the motor room.
The fan, motor and ducting appear old and in poor condition.

Photo 13 – Dry Well Inline Ventilation Fan
Screen Room and Wet Well: The existing ventilation system for the screen room and wet well
consist of an inline fan with an external belt drive motor. The screen room is equipped with a
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unit heater. The fan is wall mounted high in the screen room. The ventilation ducting extends
up from the wet well, into the screen room and through the roof. The opening for the screen
room roll‐up door is used to bring in supply air. The roll‐up door must first be opened before
the fan is operated. The unit heater, fan, fan motor, metal ducting and support brackets show
signs of corrosion. They appear to be in poor condition.

Photo 14 – Well Well and Screen Room Inline Ventilation Fan

Photo 15 – Screen Room Unit Heater
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Current Lighting Fixtures
Motor Room: The existing lighting fixtures in the motor room are 8‐foot, 2‐lamp T12, strip
type industrial fluorescent fixtures. The fixtures appear to be in fair condition.

Photo 16 – Motor Room Lighting Fixture
Dry Well: The existing light fixtures in the dry well are wall mounted, cast metal type, metal
halide flood lights. The fixtures are located high in the drywell. The wall mounted fixtures
provide minimal lighting to the platforms above. The fixtures appear to be in fair condition.

Photo 17 – Dry Well Lighting Fixture
Screen Room and Wet Well: The existing light fixtures in the screen room and wet well are
surface mounted, cast metal type, tungsten halogen fixtures. The fixtures are not explosion
proof. Three of the four ceiling mounted fixtures in the screen room are missing lenses and do
not work. Five fixtures in the wet well are missing lenses and do not work. The fixtures in the
8

screen room and wet well show signs of corrosion and appear to be in poor condition.

Photo 18 – Screen Room Fixture

Photo 19 – Wet Well Fixture
Screen Room and Wet Well
The screen room is not physically separated from the wet well. The wet well stairwell is open
to the screen room. The comminutor and bar screen rake access openings are also open to
the screen room. H2S gasses migrating from the wet well into the screen room have caused
corrosion to the electrical equipment enclosure and conduit. The electrical equipment and
wiring are not corrosion resistant or explosion proof, except for the bar screen rake
disconnect switch and control panel.
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Photo 19 – Ventilation Fan Starter and Disconnect Switch

Photo 20– Screen Room Unit Heater, Starter and Disconnect Switch

Proposed
Proposed Electric Service Upgrade
Due to the age and condition of the main service switch, we recommend replacing it with a
new 1200A fused switch. The size of the pumps selected for the pump upgrade is the same as
the existing 200 HP pumps. The new 1200A fused switch and existing 1200A main panel
should be adequate to support the selected pumps and station loads. Coordination with DVP
will be required to confirm that the existing pole mounted transformers are adequate to
support two motors running with the third motor starting.
10

The City wants the capability to power the pump station from a portable generator. To
achieve this, we recommend the installation of a new manual transfer switch and generator
connection box on the building’s exterior wall. Mechanical lugs will be included in the
generator connection box design to allow direct connection of the portable generator cables.
Proposed Motor Control Panel and VFD’s
The proposed pump control panel will be designed to include three new 200 HP variable
frequency drives (VFD), level transducer liquid level measurements, and a programmable logic
controller (PLC) based pump controller. A backup hi‐water and low‐water float switch alarm
will be provided in the wet well. The pump control panel will be provided with liquid level and
flow measurement displays, pump run‐time displays, pushbuttons, selector switches, pilot
devices and a VGA color touch‐screen operator interface terminal. The following auxiliary
control components will be provided:





Check valve limit switches
Pump lock‐out switches
Discharge line pressure transmitter
Magnetic flow meter (existing)

Termination points for alarm, supervisory and control points will be provided in the proposed
pump control panel for final connection to the City furnished and installed SCADA system.
Proposed Heating and Ventilation
Ventilation equipment in the motor room, dry well, screen room and wet well will be
upgraded to meet the latest DEQ and NFPA 820 ventilation requirements. Ventilation ducting
and air intake louvers will be upgraded and sized according to the latest code air flow
requirements.
Continuous ventilation and air flow monitoring will be provided in the dry well to downgrade
the current code classification of the space from “Class 1, Div. 2” to “Unclassified” in
accordance with NFPA 820. The air flow alarm point will be connected to the SCADA system
for remote monitoring by the City.
Due to the age and condition of the unit heaters in the motor room and screen room, the unit
heaters will be upgraded to newer, more efficient models.
The existing York split AC system will be re‐used to provide cooling from the heat generated
11

by the VFD’s and motors. The ducting will be re‐configured to distribute cooling air evenly
throughout the space.

Proposed Lighting
The existing lighting fixtures in the motor room and dry well are old but appears to be in fair
condition. These fixtures should be cleaned, re‐lamped and remain for continued use. We
recommend installation of new energy efficient fluorescent type supplemental lighting above
the catwalks.
The fixtures in the screen room and wet well are not explosion proof. The fixtures are not up
to current code. The fixtures are old, corroded with missing lenses and 80% of the fixtures are
not working. We recommend upgrading these fixtures to explosion proof, energy efficient
fluorescent fixtures to meet the latest IES illumination recommendations.
Proposed Screen Room and Wet Well Equipment and Wiring
The screen room and wet well are considered classified areas as defined by the NEC and NFPA
820. We recommend upgrading all wiring and equipment in these spaces to Class 1, Div. 1 per
NEC. The small opening in the wall between the screen room and office/work area is to be
patched to match the existing wall construction. The bar screen rake disconnect switch and
control panel are Class 1, Div. 1. They should be cleaned, serviced and remain for continued
use.
Bathroom Sink
The bathroom sink is in poor condition. The drain piping for the sink is a 1 ½” flexible hose that
is discharged directly on the bathroom floor. There is no floor drain. The bathroom sink should
be upgraded with a 1 ½” drain pipe that empties into a waterless inline drain trap sealer. The
inline drain trap sealer automatically re‐seals itself after the liquid has drained into the wet
well.
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Structural & Architectural Engineers
612 Lafayette Blvd., Suite 200
Fredericksburg, VA 22401
540-371-1874 (office)
540-371-0745 (fax)
Bigoney@bigoney.vacoxmail.com
www.bigoneyengineering.com

Condition Survey Report
General Structural Assessment
Main Sewage Pump Station
City of Petersburg, VA
October 24, 2016
Purpose:
The pump station is a critical link in the city’s sewage disposal system. Obvious cracks and
blemishes are visible on the exterior face. Concern for structural integrity had been aroused
and a professional evaluation was desired.
Scope:
This engineer visited the premises on 2/12/16. Observations were visual and made only in
areas readily accessible.
A copy of original ‘as built’ drawings prepared by “Wiley & Wilson” in 1954 were also available
and reviewed.
Description:
The pump station consists of cast-in-place concrete foundations, wells, and pump room
extending approximately 25 ft. below grade. From the grade floor up the exterior walls and
partitions are unreinforced brick. The roof is a cast-in-place concrete slab with brick parapet
walls around.
Observations & Discussions:
1. At (2) corners, at the approximate elevation of the parapet/roof slab intersection, the
brick wall has pushed out along a bed joint plane approximately ½”. See photo #2 at the
end of this report.
Petersburg Pump Station
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The cause is almost certainly the consequence of thermal expansion.
2. At most or perhaps even all of the brick wall openings at doors and windows there are
significant cracks in the masonry in the general vicinity of the lintel bearings. See photos
#2, 3 and 4.
It looks as though all of those lintels are steel and are showing signs of corrosion. I
would speculate that the cracks are the consequence of the swelling that occurs as the
steel rusts.
3. There is a concrete spall at the edge of the ground floor slab. See photo #5. The cause
was not obvious. There is not an appearance of delamination or deterioration. It seems
more likely that it is the consequence of a deliberate or accidental impact.
A cursory walk around the inside of the building did not reveal conspicuous cracking or any
other evidence of structural distress.
Conclusions:
The building was designed by reputable engineers and overall seems to be performing well.
The brick construction is in keeping with the normal standard of care for that era.
Unfortunately, that still left it vulnerable to the problems noted. I do not feel that structural
integrity is significantly compromised. The problems are primarily a cosmetic concern at this
time.
The lintel corrosion could become critical at some point. It may be advisable to clean the steel
as best as possible and provide some sort of moisture seal.
The brick expansion problem can probably only be corrected by removal of the upper courses
and a reinstallation with expansion joints.
Submitted by,

Burton F. Bigoney, Jr., P.E.
Attachment: photos
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An overview of the facility.

One of two corners where brick has pushed out along a bed joint. Also, cracking can be seen at
the lintel bearing areas at the openings.
Petersburg Pump Station
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Cracking of brick at lintel bearing areas.

Cracking of brick at lintel bearing areas.
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Floor slab spall.

Petersburg Pump Station
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Petersburg

Main PS - SCWWA
Month (2015 2016)
Rainfall (in)
14-Jul
14-Aug
14-Sep
14-Oct
14-Nov
14-Dec
15-Jan
15-Feb
15-Mar
15-Apr
15-May
15-Jun
15-Jul

15-Aug
15-Sep
15-Oct
15-Nov
15-Dec
Ave
Min
Max

4.75
5.86
2.48
2.76
3.49
4.05
3.83
2.59
3.68
4.24
1.71
11.33
5.14
2.38
3.42
3.43
4.72
5.57
4.19
1.71
11.33

Meter less C&B
(gals)
124,431,722
136,028,028
102,985,713
116,532,777
121,757,525
145,178,928
167,458,034
150,422,833
189,912,392
168,472,253
142,765,258
183,219,202
191,017,177
131,649,774
117,943,233
146,834,923
155,485,097
213,015,740
150,283,923
102,985,713
213,015,740

Days in
the month
31
31
30
31
30
31
31
28
31
30
31
30
31
31
30
31
30
31

Average Daily
Flow (ADF)
(gals)
4,013,927
4,388,001
3,432,857
3,759,122
4,058,584
4,683,191
5,401,872
5,372,244
6,126,206
5,615,742
4,605,331
6,107,307
6,161,844
4,246,767
3,931,441
4,736,610
5,182,837
6,871,475
4,927,520
3,432,857
6,871,475

Average Daily
Flow (ADF)
(MGD)
4.01
4.39
3.43
3.76
4.06
4.68
5.40
5.37
6.13
5.62
4.61
6.11
6.16
4.25
3.93
4.74
5.18
6.87
4.93
3.43
6.87

Petersburg

Month (2015 2016)
Jul-14
Aug-14
Sep-14
Oct-14
Nov-14
Dec-14
Jan-15
Feb-15
Mar-15
Apr-15
May-15
Jun-15
Jul-15

Aug-15
Sep-15
Oct-15
Nov-15
Dec-15
Ave
Min
Max

Rainfall (in)
4.75
5.86
2.48
2.76
3.49
4.05
3.83
2.59
3.68
4.24
1.71
11.33
5.14
2.38
3.42
3.43
4.72
5.57
4.19
1.71
11.33

Total Monthly
Flow less Din and
Main PS - SCWWA Poore Creek PS - Total East Bank PS PG and Ettrick
Meter less C&B
SCWWA Meter Jan-Jun 2015 est. Total Month Flow
(gals)
(gals)
(gals)
(gals)
(gals)
124,431,722
136,028,028
102,985,713
116,532,777
121,757,525
145,178,928
167,458,034
150,422,833
189,912,392
168,472,253
142,765,258
183,219,202
191,017,177
131,649,774
117,943,233
146,834,923
155,485,097
213,015,740
150,283,923
102,985,713
213,015,740

54,545,000
79,197,000
49,086,000
51,155,000
55,059,000
65,178,000
79,681,000
80,514,000
79,933,000
79,787,000
71,768,000
76,783,000
87,256,000
47,258,000
39,283,000
56,949,000
53,720,000
72,785,000
65,552,056
39,283,000
87,256,000

19,066,415
20,231,898
15,015,510
14,438,506
13,824,851
16,929,646
13,758,117
14,290,798
13,406,816
24,799,379
17,482,890
16,631,091
20,719,296
17,099,224
19,234,535
18,415,072
18,024,775
17,944,683
17,295,195
13,406,816
24,799,379

198,043,137
235,456,926
167,087,223
182,126,283
190,641,376
227,286,574
260,897,151
245,227,631
283,252,208
273,058,632
232,016,148
276,633,293
298,992,473
196,006,998
176,460,768
222,198,995
227,229,872
303,745,423
233,131,173
167,087,223
303,745,423

142,016,010
181,057,873
119,624,425
137,850,404
154,281,424
174,954,081
199,428,697
190,960,843
214,000,342
200,155,078
183,308,575
210,594,608
222,752,001
149,532,191
135,480,797
172,272,113
172,561,026
231,562,692
177,355,177
119,624,425
231,562,692

Petersburg flows vs. rainfall
350,000,000

12.00

300,000,000

10.00

250,000,000
8.00
200,000,000
6.00
150,000,000
4.00
100,000,000

2.00

50,000,000

0

0.00

Petersburg Total Monthly Flow less Din and PG and Ettrick (gals)
Petersburg Main PS - SCWWA Meter less C&B (gals)
Petersburg Total East Bank PS - Jan-Jun 2015 est. (gals)

Petersburg Rainfall (in)
Petersburg Poore Creek PS - SCWWA Meter (gals)
Petersburg Total Month Flow (gals)

The graph indicates that the Petersburg collection system appears to have I&I issues. As you can see, flows appear to track with wet weather months. The flows from
Dinwiddie, Prince George, and Ettrick were subtracted to account for only flows through Petersburg. Colonial Heights' C&B pump station was subtracted from the Main Pump
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City of Petersburg Main Pump Station Renovation
Opinion of Cost Prepared By Timmons Group
Cost Opinion Prepared For City of Petersburg
November 30,2016
Number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Item Name
Replace 200 HP motors
Replace 200 HP VFD
Rebuild 20" check Valve
Replace 14" x 14" Vertical line shaft Pump
Install new ventilation equipment in drywell
Replace Main electrical service entrance
Install new manual transfer switch
Clean and paint steel in drywell
Install explosion proof wiring devices
Install explosion proof light
Replace existing crane
Install sewage grinder
Install shaft guards on line shafts
Install new unit heaters
Install new pump control panel
Upgrade SCADA system
Standby bypass pump
Contingency 10%

Unit
EA
EA
EA
EA
EA
EA
EA
EA
LF
EA
EA
EA
EA
EA
EA
EA
month
EA

Quantity

Unit Price
$89,000.00
$62,000.00
$18,000.00
$119,000.00
$13,500.00
$33,000.00
$41,000.00
$9,500.00
$200.00
$300.00
$3,500.00
$3,000.00
$950.00
$2,200.00
$13,500.00
$14,500.00
$7,500.00
$56,000.00

Total Price
178,000.00
62,000.00
36,000.00
119,000.00
13,500.00
33,000.00
41,000.00
9,500.00
1,200.00
2,400.00
3,500.00
3,000.00
5,700.00
8,800.00
13,500.00
14,500.00
22,500.00
56,000.00

TOTAL OF ALL PRICES

$623,100.00

2
1
2
1
1
1
1
1
6
8
1
1
6
4
1
1
3
1

AandRelectric@verizon.net
Phone (804) 746-4811  Fax (804) 746-1772
10324 Pollard Creek Road  Mechanicsville, VA 23116

July 15, 2015
Timmons Group
1001 Boulders Parkway
Suite 300
Richmond, Virginia
Attention: Ron Eisele
Reference: Quote for Petersburg Main Pump Station – Revised
Dear Mr. Eisele:
We are pleased to provide the following electrical quotes:
1) Main Disconnect Switch, TVSS, Generator Rental and Fuel:
(a) Furnish and install new 1200A Main Disconnect Switch
with ground fault protection.
$20,000.00*
(b) Furnish and install one TVSS on service.
$ 4,000.00*
(c) Generator Rental for shut down during service work.
$10,875.00*
(d) Diesel fuel furnished by others.
2) Replace two existing 200HP VFD’s and one 200HP starter
with three new normal duty 200HP VFD’s. Startup
included in price.

$98,735.00*

3) Upgrade Rake Room power:
(a) Furnish and install four 150-watt MH explosion proof
fixtures upstairs and three150-watt MH explosion proof
fixtures downstairs, relocate muffin monster control
panel to MCC Room, blank up existing receptacles
and switches. Demo all existing lighting.

$36,465.00*

4) Replace six non-working lights with six new LED lights
at existing locations.

$ 4,500.00*
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5) Repair space heater in Parts Room, install missing
receptacle in Control Room, add one 30A 200V receptacle
beside panel in stairway, and put panel covers back in place. $ 3,275.00*
*Clarifications:
1) Electrical permit included.
2) No bond included in price.
3) No SCADA work included in this quote.
4) Price based upon work being performed during normal working hours.
Please feel free to contact me with any questions. I look forward to
hearing from you.
Sincerely,
Mike Pendergraph
President
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East Coast Service Center
4485 Commerce Drive, Suite 109
Buford, GA 30518-3473, USA
Phone: 949 833-3888
Toll Free: 800 331-2277
Fax: 770 925-9406
Customer: 6000751
Petersburg, City of
424 St. Andrew Street
Petersburg, VA 23803-4341
US

Project:

Quote Number:
Quote Date:
Terms:
Pricing:
FOB:
Lead Time:

27434REV
06/22/2015
NET 30 DAYS
Valid 60 Days
Origin
4-6 weeks ARO/Shipping
Included

Main PS

All orders will be billed the applicable sales tax, based on the "ship to address", unless a valid tax exemption
certificate is provided prior to shipment.
Line

Description

Qty

1
CDD3220-XDS2.0-Exchange Return
Expected Return
Grinder SN: 107924-1-1

1

$0.00

$0.00

2
CDD3220-XDS2.0-Exchange
Muffin Monster Model:CDD3220-XDS2.0-Exchange
Grinder SN: TBD
Cutters: 1:1 Stack 11 Cam Alloy STL Cutters
Seals: Buna Elastomers
Motor Type: Electric
Drum Type: 1/2" Perforated
Less Motor
Less Reducer
Less Spool
Paint: Epoxy Green

1

$31,779.00

$31,779.00

3

1

$0.00

$0.00

Core Return

Unit Price Extended Price

Please verify serial # and model # are correct.
Total

$31,779.00

Explanation of Service Programs:
1. Please fax or mail a Purchase Order for the total amount and we can process your order. Please include the following:
Bill to Address, Ship to Address, tax exemption certificate.
2. Please note there will be a 20% restocking fee on all returned items.
3. Lead time may vary depending on parts availability.
4. JWCE standard one year warranty included except for older models i.e. GTS, MS and SPF models.
Thank-You for your Business!
JWC Environmental LLC
Roger Fonfield
Customer Service

Quote

7569 - 8609

PATTERSON CONSTRUCTION CO.
Attn: Jim

To

301 Jefferson Davis Hwy. Richmond Va. 23224

Date:

(804) 233-4396 Fax (804) 233-7177

7/6/2015

Phone:

FED ID# 54-0798871 WWW.ATLANTICPUMP.NET

Fax:

Delivery:

FOB:

We are pleased to quote the following:

A complete new unit is $ 74,700.00 + frieght

Lower end Factory exchange and repair would be $ 33,746.00
2 to 3 weeks

Complete repair would be $ 30,886.00
3 to 4 weeks

This quote does not include labor to remove or install.

Please advise how you would like to proceed.

Thanks

ALL PRICES QUOTED ARE EXCLUSIVE OF ANY APPLICABLE TAXES OR FREIGHT CHARGES UNLESS OTHERWISE STATED .
PRICES QUOTED ARE GOOD FOR 30 DAYS UNLESS OTHERWISE NOTED.

BY:

Darrell Wells
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APPENDIX F
MAIN PUMP STATION 30” FORCE MAIN REPAIR PROJECT
SUMMARY
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