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Section 1

Introduction

This report is an Appendix to HRSD’s Rehabilitation Action (Rehab) Plan to satisfy the requirements of
the United State’s Environmental Protection Agency (EPA) Consent Decree as well as the Virginia
Department of Environmental Quality (DEQ) Special Order by Consent (SOC) for reporting on results of
the Condition Assessment Program (CAP). This document summarizes condition assessment results
related to HRSD’s pumping facilities. Appendices A, C, D, and E satisfy the remaining reporting
requirements of the CAP. Assets found at material risk of failure, as described further in this report, are
addressed in the main document, the Rehab Plan. The primary purpose of the HRSD CAP was to find
sanitary sewer assets presenting an actual material risk of failure. For the purposes of this document,
“failure” means any condition resulting in a sanitary sewer overflow, pipe leakage, or interruption of
service to HRSD’s customers, due to a physical condition defect in the system.

The HRSD Sanitary Sewer Evaluation and Survey (SSES) and Condition Assessment Plans identified 81
HRSD pumping facilities to be evaluated. The 81 HRSD pumping facilities consist of 66 wet well
pumping stations (PS) and 15 Pressure Reducing Stations (PRS). One of the wet well pumping facilities
has the ability to function as both a PS and a PRS but only the PS capability is currently used.
Supervisory Control and Data Acquisition (SCADA) assets within the HRSD system are predominantly
located at the pumping facilities and were evaluated together with the pumping facilities.

The results of the pump station (PS)/pressure reducing station (PRS) Condition Assessment Program
(CAP) are presented within this report. A complete listing of HRSD pumping facilities along with major
inspection dates can be found in Table B-5.

Pump Station Final Condition Assessment Report Organization

Section 1 of this report contains the introduction and organization of the report.

Section 2 of this report, Pumping Facility Analysis, describes those condition assessment (CA) activities
done by HRSD that consisted of primarily record review and desktop analysis. Summaries of methods
and results are documented.

Section 3 of this report, Pumping Facility Inspections, describes those CA activities done by HRSD that
consisted of primarily site inspections as well as draw-down testing. Summaries of methods and results
are documented.

Section 4 of this report gives details about assets presenting material risk of failure.
Section 5 contains tables that are referred to throughout Sections 1 through 3.

Section 6 of this report summarizes the Pumping Facility Inspections for each facility and is listed in
order of the HRSD pumping facility number.

The CAP and SSES plans require summaries of the CA activities to be included in the Pumping Facility
Final Condition Assessment Report. Those requirements are listed in Table B-1 which references the
applicable sections for each CA activity summary.
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Table B-1. PS FCAR Organization

Requirements:

Applicable Section:

1. Adescription of each pumping facility 6
2. Information regarding the results of the evaluation of each pumping facility 3.1;6
3. The results of pump draw-down test performed at each wet well pumping station 3.3;6
4. Comparison of flow data and upstream Locality Peak Flow Thresholds to existing pumping capacity 2.6;5
5. Information about the back up power and emergency pumping capability of each pumping facility 2.2;2.6;3.3;5;6
6. Information regarding lightning strike protection equipment at each pumping facility, where applicable 3.2;6
7. Descriptions of the history of failures at each pumping facility, including power loss-related and 23:56
lightning strike-related SSOs during the past 5 years e
8. Information on the evaluation of flooding potential at each pumping facility and description of previous
flooding events for the past 5 years, as well as the proposed actions to be taken for those facilities with 2.1
a history of flooding
9. Information on the SCADA systems at each pumping facility and their ability to fulfill the designed 245
functions o
10. Details on how the existing facility equipment compares to Virginia Sewage Collection and Treatment .
. 2.5;5
(SCAT) Regulations
11. Identification of pumping station components that present an actual material risk of failure 4
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Section 2

Pumping Facility Analysis

For those pumping facility assessments which did not require extensive field inspections, HRSD
performed analysis using existing records and various available data. The methods and results of these
activities are described within this section.

2.1 Flooding Potential and History of Flooding

As part of the CAP and SSES Plans, HRSD is required to provide information on the evaluation of flooding
potential at each pumping facility and description of previous flooding events for the past 5 years, as
well as the proposed actions to be taken for those facilities with a history of flooding.

To evaluate the flooding potential and history of flooding at the HRSD pumping facilities, HRSD
performed the following tasks:

« HRSD Operations staff was interviewed to determine if there were known flooding problem locations;
« Previous hurricane / flooding related studies were reviewed;

« Pumping facility bench mark elevation information from previous survey work was gathered and
reviewed;

» Historical tide data since September 26, 2002, was obtained from the National Oceanic and
Atmospheric Administration (NOAA); and

« A comparison table of pump station elevations versus historical tide data was prepared.

2.1.1 History of Flooding

HRSD Operations staff reported that flooding normally affects the collection system more directly than
the pumping facilities. Flooding contributes inflow and infiltration (I&l) which can lead to capacity
challenges. As an example, on August 25, 2012, HRSD'’s Center Ave PS service area as well as service
areas throughout HRSD’s North Shore system experienced flash flooding as a result of a significant rain
event. The pumping station continued to operate; however, a significant portion of the collection system
was submerged leading to a sanitary sewer overflow (SSO). Flooding records showed that there are
three other pump stations which have sustained damage to critical equipment during severe and
extreme wet weather events. Those stations are listed in Table B-2.

Table B-2. Pumping Facilities with Documented Flooding Damage

HRSD PS Number HRSD PS Name Date Event Description
109 Dozier's Comer November 2009 Nor'easter
124 Richmond Crescent November 2009 Nor'easter
114 Monroe Place September 2003 Hurricane Isabelle
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2.1.2 Flooding Potential

To establish whether or not a pumping facility has flooding potential, HRSD compared historic tide data
from local NOAA tide stations to the pumping facility elevations with reference to the geodetic datum
NAVDS8S8. The elevation at which equipment damage may occur was used to compare each pumping
facility to the tide data. HRSD considered potential flooding events of less than or equal to one hour and
less than or equal to 0.1 ft to be insignificant and unlikely to be a threat to the critical equipment at a
pumping facility. Stations with significant flooding events were considered to have flooding potential and
were further analyzed for existing flooding protection measures.

2.1.3 Flooding Vulnerability

As a result of the history of flooding and flooding potential analysis, HRSD determined that the following
stations were vulnerable to flooding damage:

« Ashland Circle

« Monroe Place

« Dozier's Corner

o Ferebee Ave

« Washington District

« Richmond Crescent

Additionally, Granby St, Hanover Ave, and Jamestown Crescent have submersible pumps and may be
subject to flooding without equipment damage.

These stations can be found in Table B-10. Pumping Facility Assets that Present Material Risk of Failure
for addressing activities which will mitigate the flooding vulnerability.

2.2 Dual-Feed Power Assessment

HRSD utilizes various methods for redundancy in supplying power to its pumping facilities. These
methods include diesel-driven pumps, back-up generators and dual-feed power supply. HRSD has nine
pump stations which utilize dual-feed power that are listed below.

North Shore:

« Bloxoms Corner

« Hampton University

« Langley Circle

South Shore:

o Arctic Ave

o Cedar Lane

o Dovercourt Rd

« Norchester St

« Taussig Blvd

« Washington District

To assess the dual-feed systems, HRSD performed the following activities:
« Documented the level of redundancy of the power legs with information provided by the local utility;

« Reviewed pump station SCADA and SSO records to determine where dual-feed power failure has
occurred;
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« Interviewed Operations staff to identify known problem locations; and
« Observed the automatic transfer switches during the pump station facility inspections.

This information is documented in Table B-3 and Section 6 for each applicable pump station.
Information regarding the specific substations that supply dual-feed power pump stations is confidential
and was not available from the local power utility; however, the utility provided information regarding the
level of redundancy in the transmission infrastructure from the substation to the PS. This information is
shown in Figure B-1 at the end of Section 2.5 Pumping Facility Comparison to Virginia SCAT Regulations.

2.3 History of Failures

As part of the CAP and SSES Plans, HRSD is required to report descriptions of the history of failures at
each pumping facility, including power loss-related and lightning strike-related SSOs from 1999 to 2008.
Table B-6, Summary of Pump Station-Related SSOs, lists a history of SSOs from 1999 to October 2013.
Many of the SSOs listed were caused by severe and extreme wet weather. For SSOs with an unknown
guantity, the region uses -1 to indicate this uncertainty, versus 0, which could be misinterpreted.

HRSD took steps to further evaluate the history of failures for lightning strikes and dual-feed power
systems which included review of maintenance and station alarm records. Since 1999, the recorded
dual feed power and lightning strike related failures have been minimal, only occurring due to
extraordinary circumstances. Dual feed and lightning strike power failures can be seen in Table B-3.

Table B-3. Dual Feed and Lightning Strike Power Failure Record

Pump Station ::(‘il\:]er: dF:::y Date Cause
Park Ave Eégﬁﬁg::{ 7/24/1999 |  Lightning Strike
Arctic Ave Dual-Feed 9/19/2003 Hurricane Isabel
Bloxoms Corner Dual-Feed 9/18/2003 Hurricane Isabel
Norchester Dual-Feed 8/5/2009 Lightning Strike
Washington District Dual-Feed 11/12/2009 | November nor'easter

2.4 SCADA Systems

SCADA Equipment / Programming

As part of the CAP and SSES Plans, HRSD evaluated the SCADA Equipment / Programming at its
pumping facilities. The CAP and SSES Plans noted several alarms and indications to be tested or
assessed, if available:

« Wet well high level and low level alarms
« Dry well flood alarms
o Dry well sump pumping failure
o Any of the following power anomalies:
— Loss of utility power
— Single phase condition
— Over-voltage and under-voltage
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— Use of standby power
— Failure of standby power
— Use of alternate power source

— Loss of alternate power source
e Pump failure

SCADA Evaluation Procedure

The HRSD SCADA alarms were evaluated using two methods. The first method was a visual examination
of the equipment during the Pump Station Condition Assessment Inspections. Each alarm panel was
opened and observed for physical condition defects. The results of that inspection are reported within
the Pump Station Facility Inspections Results section (Section 6) of this report.

The second method of evaluation consisted of data review that included completed maintenance
activities, SCADA alarm records and SSO records. Specific procedures for evaluation of each alarm from
the CAP and SSES plans are described in the following subsections. Some alarms were assessed for
proper operation by evaluating events where operational circumstances should have produced an alarm.
For example, where wet well cleaning activities emptied the wet well, records were reviewed to confirm
that a wet well low level alarm was triggered.

Wet well high level alarm. HRSD uses two alarms to indicate a high water level in the wet well. The
alarms are tested monthly as part of the scheduled maintenance program according to the established
procedures.

The first test utilizes the built-in self-test functionality for the level indicating instrumentation. HRSD uses
several names for this alarm depending on the station including “High Wet Well” and “High Level.” The
second test involves moving the wet well alarm float upward and ensuring that the wet well high level
alarm is received at the Operations Control Center. To conclude the test, the float is returned to the
normal position and the alarm displays “normal” at the Operations Control Center. HRSD uses several
names for this alarm depending on the station including “Float Ball” and “Flygt Ball.”

The results of the tests at each applicable station from the May and June 2012 round of testing are
presented in Table B-7 under the column heading Wet Well High Level Alarm. A result of “Yes” means
that the both alarms were operating properly on the day of the test and “No” means a failed alarm test.
“N/A” means that the station does not have a wet well.

Wet well low level alarm. The wet well low level alarm was assessed by reviewing historic SCADA alarm
records and comparing with maintenance records. HRSD routinely performs maintenance activities that
reduce the wet well water level to a point below the wet well low level alarm trigger level. These
maintenance activities include draw down, inspection or cleaning of wet wells. SCADA alarm records
were reviewed to see if the maintenance activities triggered alarms as expected. There are also
instances where HRSD has documented an operational test of wet well low level alarms after corrective
maintenance activities. The results of the assessment at each applicable station are presented in Table
B-7 under the column heading Wet Well Low Level Alarm. The notes within the Wet Well Low Level Alarm
column explain the assessment of each applicable station wet well low level alarm. “N/A” means that
the station does not have a wet well. HRSD generally uses the name “Low Wet Well” to refer to this
alarm.

Dry well flood alarm. The dry well flood alarm is tested monthly as part of the scheduled maintenance
program according to the established procedure. The test involves moving the float upward and ensuring
that the dry well flood alarm is received at the Operations Control Center. The results of the test at each
applicable station from May and June 2012 are presented in Table B-7 under the column heading Dry
Well Flood Alarm. A result of “Yes” means that the alarm was operating properly on the day of the test
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and “No” means a failed alarm test. “N/A” means that the station does not have a dry well. HRSD uses
several names for this alarm depending on the station including “Dry Well Flooding” and “Dry Well
Autocon.”

Dry well sump pumping failure. HRSD does not use an alarm specifically for dry well sump pumping
failure. Instead, the dry well flood alarms are utilized to prevent critical equipment failures as a result of
a failed sump pump.

Power anomalies. HRSD uses different sources of primary (utility) power and redundant power at pump
stations. There are stations which have dual-feed power from the local utility, stations with standby
power generators and stations with a single power source. Each of the various power anomaly alarms
listed in the CAP and SSES plan are applicable to only certain stations with the exception of loss of utility
power. The assessment procedure of each power anomaly alarm is listed below. The results of the alarm
assessment at each station are presented in Table B-7 under the applicable column headings. For
alarms tested as part of the scheduled maintenance program, results from the May and June 2012
round of testing are reported. A result of “Yes” means that the alarm was operating properly on the day
of the test and “No” means a failed alarm test. “N/A” means that the station does not have the listed
alarm. Some table entries are notes that summarize the results of the applicable assessment.

— Loss of utility power. For stations with an emergency generator, the loss of utility power alarm is
tested monthly as part of the scheduled maintenance program according to the published
procedure. The test includes starting and running of the emergency generator and notes how the
alarm sequence should follow the generator operation.

« For stations with dual-feed, the loss of utility power alarm is tested monthly as part of the
scheduled maintenance program according to the established procedure. The established
procedure is explained in the “Use of alternate power source” section below.

« For stations without an emergency generator or dual-feed, HRSD has a test function which
temporarily creates the conditions of a power loss at the station. The procedure involves using
the local test function, verifying alarm transmission and verifying proper operation of the
station after testing.

o HRSD generally uses the name “Vepco Power” to refer to this alarm.

— Single phase condition, over-voltage and under-voltage. In some pumping facilities, HRSD has
equipment that reports local alarms in the event of a Single Phase Condition or over-voltage and
under-voltage. These secondary local alarms are not paged by the SCADA system. The conditions
which lead to these alarms are more likely to cause a long-term maintenance issue than an SSO.

« If the conditions which lead to these alarms lead to a situation which may cause an SSO, a
paged alarm will be sent. For example, if a power supply anomaly causes a pump to not start
when the control signal is given, a pump fail alarm will be paged to the duty system supervisor
for action.

— Use of standby power. For stations with an emergency generator, the use of standby power
alarm is tested monthly as part of the scheduled maintenance program according to the
published procedure. The test includes starting and running of the emergency generator and
notes how the alarm sequence should follow the generator operation, i.e., “alarm will indicate
[utility] power ‘off’ and generator/alternate power ‘on’.” HRSD uses several names for this alarm
depending on the station including “Generator Power” and “Generator.” When using “Generator”

to refer to this alarm, the alarm conditions are “on” or “off”.

— Use of alternate power source. The use of alternate power source alarm is tested monthly as
part of the scheduled maintenance program according to the established procedure. The test
consists of manually switching the power source at the station from primary to alternate. After a
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preset time period, the power switches back to primary. The subject alarms are verified at the
Operations Control Center. HRSD uses several names for this alarm depending on the station
including “Alternate Power” and “Alt Power.”

— Failure of standby power / Loss of alternate power source. HRSD reviewed pump station SSO
records and the corresponding SCADA alarm records from 1999 to 2011 to determine if there
were any instances of an SSO that was exacerbated by a malfunction of the failure of standby
power alarms or the loss of alternate power source alarms; meaning the alarm conditions
occurred but no alarm was paged. There were no instances of this situation occurring in the
records. HRSD generally uses the name “Generator” to refer to failure of standby power alarm
with the alarm conditions being “fail” or “normal” and “Alt Power Available” to refer to loss of
alternate power source.

« This alarm is an indication of a temporary lack of redundancy in the pump station power
supply. If the station is experiencing an actual power loss then the use of standby / alternate
power and utility power alarms will give that indication.

Pump failure alarm. The transmission of pump failure alarms is tested as part of the regular
maintenance program at HRSD stations by shutting power off to the selected pump controller. It is
difficult to perform a test which simulates the conditions which actually trigger a pump failure alarm;
therefore HRSD has performed an assessment of pump failure alarms in addition to the transmission
test at stations. HRSD reviewed pump station SSO records and the corresponding SCADA alarm records
from 1999 to 2011 to determine if there were instances of an SSO that was exacerbated by a
malfunction of pump failure alarms; meaning the alarm conditions occurred but no alarm was paged.
The review showed that no SSOs have occurred as a result of an improperly operating pump failure
alarm.

SCADA Recommendations

HRSD did not find assets that present material risk of failure in this evaluation of the SCADA Equipment
/ Programming. It should be noted that HRSD is in the process of upgrading the SCADA system under the
Interim System Improvements. Pump station SCADA panels will be upgraded and provisions made for an
integrated pump station control platform that will support local-automatic controls and remote
supervisory control

Results of Evaluation Summary

Table B-7 summarizes the results of the alarm assessments by HRSD. Each alarm has either a
“Yes”/”"No” value to report proper function or notes which explain how the alarm was verified to be
operating properly and an associated date which is the date that the alarm was transmitted.

2.5 Pumping Facility Comparison to Virginia SCAT Regulations

As part of the CAP and SSES Plan, HRSD is required to report details on how the existing HRSD pumping
facility equipment compares to Virginia Sewage Collection and Treatment (SCAT) Regulations (however,
as documented in the approved CAP and SSES Plans, it is noted that DEQ has informed HRSD that
pumping facilities constructed before the SCAT regulations are only required to be improved if the facility
is expanded/upgraded). The Virginia SCAT Regulations (9 VAC 25-790) govern most municipal and large
flow sewer systems. They also contain requirements for system design, operation, and maintenance not
contained in the Virginia Sewage Handling and Disposal Regulations.

The applicable portion of the VA SCAT Regulations is contained within Part Il Manual of Practice for
Sewage Systems and Treatment Works, Article 2 Sewage Pump Stations. Part lll, Article 2 is divided into
seven sections which are listed below.
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e 9VAC25-790-380. Sewage Pumping.

o 9VAC25-790-390. Reliability.

o 9VAC25-790-400. Pumping Equipment.

o 9VAC25-790-410. Portable Equipment and Diversions.
e 9VAC25-790-420. Alarm Systems.

o 9VAC25-790-430. Alternatives.

o 9VAC25-790-440. Force Mains.

To compare the existing HRSD pump stations to the SCAT Regulations Sections listed above, HRSD
performed a detailed analysis utilizing a checklist with various attributes. The attributes were based on
the general criteria and minimum standards presented in the SCAT Regulations. Most of the stations
have been in service for many years and documentation regarding the design and construction of the
stations is not always available.

HRSD accessed existing record drawings, specifications, interior and exterior photos (both historical and
from recent inspections), pump curves, arc-flash one-line diagrams, maintenance records, flooding
/emergency studies conducted by HRSD and localities, geographic information systems (GIS) maps
including survey data, generator sizing software, the Regional Hydraulic Model, operational knowledge of
HRSD staff, research with stakeholders (US Navy, Localities, Dominion Virginia Power), FEMA Flood
Insurance Rate Maps (FIRMs), the Preliminary Capacity Assessment Report, Flow, Pressure and Rainfall
(FPR) Monitoring site information and data, and Google Maps. The quality, breadth and depth of the
available information varied greatly between pump stations with older stations typically being more
challenging to determine definitive results.

The possible outcomes of the comparison include “Y”/(Yes) meaning the criteria is verifiable from the
documentation, “N”/(No), or “INA”/ (Information not available) for criteria / stations which are not
verifiable.

2.5.1 9VAC25-790-380. Sewage Pumping.

The Sewage Pumping section of the VA SCAT Regulations provides general criteria and minimum
standards for owners making design decisions regarding pump station location, flood mitigation,
pumping capacity, sewage pump features, pump control and operation, ventilation, protection of public
water supply, and wet wells. Specific results from the Sewage Pumping section comparison are listed
below.

« Stations shall be physically located above the 100-year flood/wave action or otherwise protected
against the 100-year flood/wave action damage.

— HRSD considered survey data and compared it to the FEMA FIRMs. Those stations with flooding
elevations above the FIRM 100-year Base Flood Elevation (BFE) were considered to meet the
guideline above. Stations with flooding elevations below the BFE were considered to not meet
the 100-year flood guideline.

As a planned operational measure, HRSD uses “storm boards” at some stations. These storm
boards consist of a concrete barrier that has been poured around the entrance of the station
with a removable steel plate insert. This insert is left off during dry weather. When flooding
events are anticipated, HRSD inserts the steel plate and uses sandbags on the inside and
outside of the plate. This measure has proven effective in providing approximately 3 feet of
protection above the finished floor elevation. Stations with storm boards are footnoted in Table
B-8A and are considered to meet the criteria if the boards provide protection to the 100-year
elevation.
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« Stations shall be designed to be fully operational during the 25-year flood/wave action.

— 25-year flood/wave action is not readily available from FEMA so HRSD used data contained in a
coastal flooding study conducted by the City of Norfolk (Preliminary Coastal Flooding Evaluation
and Implications for Flood Defense Design, July 2010) to estimate the 25-year flood/wave action
for the stations with flooding elevations below the 100-year BFE. The coastal flooding study
identified recurrence intervals and the associated tide level at the NOAA tide gauge at Sewell’s
Point. A tide elevation of +6 feet at Sewell’s Point corresponds approximately to a 25-year return
period flood water depth. The data contained in the study also predicted flood water elevations
with ancillary effects (winds, rainfall and storm water discharge) for a +6 foot tide for the City of
Norfolk. HRSD used these flood elevations to screen whether or not a station would be fully
operational during a 25-year flood/wave action event. For other stations in Chesapeake and
Hampton, where similar information was not available, HRSD conservatively used 7.5 feet per
NAVDS8S8 as an estimate for the 25-year flood/wave action. Stations with flooding elevations
above the 25-year flood/wave action were considered to meet the criteria. Additionally, stations
with storm boards are also considered to meet the criteria if the boards provide protection to the
25-year elevation.

o At least two pumping units shall be provided.
— Record drawings and photographs were used to determine that every HRSD pump station has at
least two pumping units installed

« Pumping units shall be designed to fit actual flow conditions and must be of such capacity that, with
any one unit out of service, the remaining units will have capacity to handle the maximum sewage
flow or a minimum of 2-1/2 times the average design flow, whichever is greater.

— HRSD compared the peak hour flow observed during the FPR monitoring period to the PS design
firm capacity. The peak hour flow exceeded 2-1/2 times the average daily flow in all cases. This
information is contained in Table B-9, which is the same table submitted to address EPA/DEQ
comments to the Preliminary Capacity Assessment Report. The following points should be noted:

« The FPR peak hour flows are not associated with a level of service; thus the observed
maximum sewage flow may be associated with an extreme wet weather event beyond the
maximum level of service under consideration.

« Design flows were not available.

« The need for capacity upgrades to achieve the desired level of service will ultimately be
established in the Regional Wet Weather Management Plan (RWWMP).

« Pumps shall be capable of passing spheres of at least three inches in diameter.

— HRSD reviewed pump curves, specifications, record drawings to evaluate this criterion. Only
Ferguson Park PS does not meet the three inch solid criteria. The pumps at Ferguson Park PS
are rated to pass a 2.75-inch solid.

« A check valve is to be placed on each discharge line between the shut-off valve and the pump.
— Record drawings and photographs were used to verify the presence of check valves on each
pump discharge.

« Provisions shall be made to prevent solids deposition. Wet well fillets shall have a minimum slope of
one-to-one to the hopper bottom. The horizontal area of the hopper bottom shall be no greater than
necessary for proper installation and function of the inlet.

— HRSD used record drawings and photographs to check for wet well fillets, check wet well fillet
slopes and to assess the horizontal area in the wet well.
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In general, there are readily identifiable provisions to prevent solids deposition at most HRSD
pump stations. Sixty-three of 66 stations have wet wells with sloped bottoms that are used to
prevent the settling of solids. There are two flat bottom wet wells. Many of the stations have wet
well fillet slopes of less than one-to-one. In order to assess the hopper bottoms, HRSD used a
rule of thumb that the flat surface in the wet well from the suction-pipe-wall to the toe of the fillet
(trench width) should be no more than 2.5 times the suction bell width or suction channel width,
whichever is applicable. In the case of submersible pumps, the wet well flat surface should be no
more than 2.5 times the width of the pump as shown in the section view. Stations not meeting all
of the wet well criteria are listed below with an explanation of the deviation(s):

PS 101 Arctic Ave - Fillet slopes of approximately 3:4 and 1:1 are present.
PS 102 Ashland Circle - Trench width is approximately 3.0 times the suction bell diameter.

PS 103 Bainbridge Blvd - Fillet slope is approximately 1:6; Trench width is approximately 2.7
times the suction bell diameter.

PS 104 Cedar Lane - Fillet slope is approximately 2:3.

PS 105 Chesapeake Ave - Fillet slope is approximately 1:9; Trench width is approximately 3.7
times the suction bell diameter.

PS 106 City Park - Fillet slope is approximately 1:6; Trench width is approximately 2.7 times
the suction bell diameter.

PS 109 Dozier’s Corner - Fillet slopes of approximately 3:4 and 1:1 are present.
PS 110 Ferebee Ave - Fillet slope is approximately 1:6.

PS 113 Luxembourg Ave - Fillet slope is approximately 1:16; Trench width is approximately 2.6
times the suction bell diameter.

PS 114 Monroe Place - The existing records are insufficient to confirm slopes and bottom
measurements. Photographs show a mild slope with a trench.

PS 116 Norchester St - Fillet slope is approximately 1:10 with no flat areas.

PS 117 North Shore Rd - Fillet slope is approximately 1:6; Trench width is approximately 2.7
times the suction bell diameter.

PS 118 Norview Ave - Fillet slope is approximately 1:6; Trench width is approximately 2.7 times
the suction bell diameter.

PS 119 Park Ave - The maximum fillet slope is approximately 5:14 with no flat areas.
PS 121 Plume St - Fillet slope is approximately 1:4.

PS 122 Powhatan Ave - Fillet slope is approximately 1:6; Trench width is approximately 2.7
times the suction bell diameter.

PS 123 Quail St - Fillet slope is approximately 1:4.
PS 124 Richmond Crescent - Fillet slope is approximately 1:2.

PS 125 Seay Ave - Fillet slope is approximately 1:6; Trench width is approximately 3.3 times
the suction bell diameter.

PS 128 Steamboat Creek - Fillet slope is approximately 1:6; Trench width is approximately 2.7
times the suction diameter.

PS 130 Virginia Beach Blvd - The existing records are insufficient to confirm slopes and
bottom measurements. Photographs show a mild slope with a trench.

PS 131 Washington District - The existing records are insufficient to confirm slopes and
bottom measurements. Photographs show a mild slope with a trench.

PS 132 Willoughby - Fillet slope is approximately 1:6.
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« PS 141 Hanover Ave - Fillet slope is not documented but appears to be less than 1:1.
« PS 142 Jamestown Crescent - Fillet slope is not documented but appears to be less than 1:1.
o PS 144 Elmhurst Lane - Trench width is approximately 3.0 times the suction diameter.

« PS 146 Camden Ave - The wet well has a flat bottom with a wet well diameter 5.0 times the
suction bell diameter.

« PS 147 Chesterfield Blvd - Fillet slope is not documented but appears to be less than 1:1.
« PS 148 Ingleside Rd - Fillet slope is not documented but appears to be less than 1:1.

o PS 201 25t St - Fillet slope is approximately 1:15.

« PS 202 33rd St - Fillet slope is approximately 1:24.

o PS 203 Bay Shore Lane - Fillet slope is approximately 1:15.

o PS 204 Bloxoms Corner - The wet well has a flat bottom; Trench width is approximately 4.1
times the suction line diameter.

o PS 206 Bridge St - Fillet slope is approximately 1:32.

« PS 207 Center Ave - Fillet slope is approximately 1:15.

« PS 208 Claremont - Fillet slope is approximately 1:50.

« PS 209 Copeland Park - Trench width is approximately 6.0 times the suction bell diameter.
o PS 210 Ferguson Park - Fillet slope is approximately 1:4.

o PS 211 Hampton University - Fillet slope is approximately 1:12.

o PS 212 Hilton School - Fillet slope is approximately 1:20.

« PS 213 Jefferson Ave - Trench width is approximately 2.6 times the suction bell diameter.
o« PS 216 Lucas Creek - Fillet slope is approximately 5:12.

o PS 218 Morrison - Fillet slope is approximately 1:6.

« PS 219 New Market Creek - Fillet slope is approximately 1:10.

o PS 220 Normandy Lane - Fillet slope is approximately 1:5.

o PS 221 Patrick Henry - Fillet slope is approximately 1:4; Trench width is approximately 2.8
times the suction bell diameter.

« PS 223 Washington St - Fillet slope is approximately 1:10.
« PS 224 Woodland Rd - Fillet slope is approximately 1:5.
o PS 225 Willard Ave - Fillet slope is approximately 1:12.

« PS 227 Fort Eustis - Fillet slopes of approximately 2:3 and 1:1 are present; Trench width is
approximately 2.8 times the suction bell diameter.

« PS 229 Colonial Williamsburg - Fillet slope is approximately 5.5:7.

« PS 230 Rolling Hills -Trench width is approximately 8.9 times the suction bell diameter.

o PS 231 Fords Colony -Trench width is approximately 3.4 times the suction bell diameter.
o PS 232 Greensprings -Trench width is approximately 4.1 times the suction bell diameter.

Table B-8 contains specific results from each applicable SCAT Regulations Section.

2.5.2 9VAC25-790-390. Reliability.
The Reliability section of the VA SCAT Regulations states that:
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“The objective of achieving reliability protection is to prevent the discharge of raw or
partially treated sewage to any waters and to protect public health and welfare by
preventing backup of sewage and subsequent discharge to basements, streets and
other public and private property. Provisions for continuous operability of pumping
stations shall be evaluated in accordance with the appropriate reliability classification.”

All of HRSD’s pump stations must achieve Class | Reliability. The SCAT Regulations Reliability section
provides general criteria and minimum standards for owners making design decisions regarding pump
station continuous operability, electrical power and power distribution so that alternative motive force
sufficient to operate the station at peak flow rates being received shall be operating the station prior to
the expiration of an allowable time period. Alternative motive force can be obtained by utilizing dual-feed
utility power supplies, emergency standby generators, emergency standby pumps or by operating
technicians who can respond with portable emergency generators or pumps. The allowable time period
is generally the predicted, elapsed-time between a high wet well alarm and an SSO at peak flow rates.
Specific results from the Reliability section comparison are listed below.

« The owner shall demonstrate, to the satisfaction of the department, that the time allowances for
continuous operability will be met on a 24-hour basis.

— HRSD used record drawings and photographs to establish which of the four allowable means for
provision of continuous operability each station utilizes. Of the four allowable means, HRSD
utilizes alternate power sources or auxiliary standby generators at 67 stations, permanently
mounted reserve pumps for five stations and portable pump resources for nine stations. The
nine stations which utilize portable pump resources are discussed in Section 2.5.4 9VAC25-790-
410 Portable Equipment and Diversions. Stations which utilize reserve pumps, standby
generators and dual feed are discussed below.

— HRSD compared the capacity of the five permanently mounted reserve pumps at pressure policy
to the information in Table B-9 [Comparison of Locality Peak Flow Thresholds and Flow Data to
Firm Pumping Capacity (REVISED APRIL 24, 2013)]. At pressure policy, the reserve pumps at all
five stations have capacities greater than the observed peak hour flow during the Final Flow,
Pressure and Rainfall Report monitoring period. The five stations with permanently mounted
reserve pumps as the method to meet continuous operability requirements are listed below and
in Table B-8A. Table B-13 lists the approximate capacity at pressure policy for the reserve pumps
at these stations.

o PS 102 Ashland Circle
« PS 106 City Park
o PS 109 Doziers Corner
o PS 114 Monroe Place
« PS 125 Seay Ave
« Auxiliary stand-by generators must be able to operate sufficient pumps to deliver the design peak
flow.

— The original design calculations for the pump station generators were not available so HRSD
used manufacturer-produced software to estimate the loads on the pump station generators.
This assessment provided screening for generators that may be under-sized. This screening
showed that 13 stations have estimated loads greater than the generator rating. From there,
HRSD reviewed the operational history and previous testing to determine if the pump station
generator has historically met the required duty conditions. For example, a three pump station
would have successfully operated two pumps at full speed for a significant period of time
(typically for some duration during a storm event such as Hurricane Irene). HRSD was able to
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verify generators at Ford’s Colony and Greensprings have historically met required duty
conditions. For stations that are already scheduled for improvements, HRSD performed no such
historic analysis and will defer future actions to the Rehab Plan.

The following stations may have under-sized generators based on the screening. Rehab activities
for these station generators are noted in parenthesis where applicable.

PS 112 Independence Blvd (CE-R4)

PS 113 Luxembourg Ave (VIP-R11)

PS 119 Park Ave (VIP-R3)

PS 127 State St (VIP-R4)

PS 134 Pughsville (Interim System Improvements)

PS 139 / 123 Quail Ave PRS and Quail Ave PS - The PRS is out of service.
PS 209 Copeland Park (BH-R7)

PS 215 Lee Hall - Out of service

PS 216 Lucas Creek (Two of the four pumps are not active)

PS 219 Newmarket Creek (BH-R7)

— Of these 11 stations, seven of them are scheduled for rehab or replacement under the
Rehab Plan or the Interim System Improvements as noted. Lee Hall and Quail Ave PRS’s are
currently inactive. Lucas Creek was designed with extra pumping capability that is not
currently utilized. HRSD will consider upgrades in the event that one or all of these
stations/assets need to be reactivated. The generator at Quail Ave PRS supplies the Quail
Ave PS generator power and is clearly sufficient to power the PS only.

For Class | Reliability, electric power shall be provided by alternate feed from distribution lines which
are serviced by alternate feed from transmission lines (e.g., 115 KV) where possible. The
transmission lines shall have alternate feed from the generating source or sources. The capacity of
each power source shall be sufficient to operate the pumps during peak wastewater flow conditions,
together with critical lighting and ventilation. The requirement for alternate feed can be satisfied by
either a loop circuit, a "tie" circuit, or two radial lines. Where alternate feed lines terminate in the
same substation, the circuit feeding the pumping station shall be equipped with two or more in-place
transformers.

HRSD contacted the local power utility regarding the adequacy of the redundant power sources.
Dominion Virginia Power provided a distribution redundancy table which is shown in Figure B-1.
The dual-feed stations are listed below. HRSD will be adding standby generators or pumps at
these stations as part of the projects listed in parenthesis.

PS 101 Arctic Ave (Level-controller-operated, hard-piped, diesel-driven pump already onsite)
PS 104 Cedar Lane (GN-R13)

PS 108 Dovercourt Rd (GN-R13)

PS 116 Norchester St (Interim System Improvements)

PS 129 Taussig Blvd (GN-R13)

PS 131 Washington District (GN-R13)

PS 204 Bloxoms Corner (GN-R13)

PS 211 Hampton University (GN-R13)

PS 217 Langley Circle (GN-R13)
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— The redundancy table provided from Dominion Power in Table B-1 identifies redundant
transformers and circuits for all stations except for Taussig Blvd and Hampton University. HRSD
further investigated these two stations with Naval Station Norfolk and Hampton University /
Dominion Virginia Power and determined that Taussig Blvd has redundant transformers and
circuits. Information regarding redundancy at Hampton University is not conclusive that the
transformers and circuits are redundant.

Table B-8 contains specific results from each applicable SCAT Regulations section.

2.5.3 9VAC25-790-400. Pumping Equipment.

The Pumping Equipment section of the VA SCAT Regulations provides general criteria and minimum
standards for owners making design decisions regarding the protection of the station pumps, pump drive
motors and station controls with regard to location, electrical protection, testing, generators and
specifications.

Specific results from the Pumping Equipment section comparison are listed below.

All motors and control enclosures shall be adequately protected from moisture from the weather and
water under pressure.

— Photographs and record drawings were used to determine that motors and control enclosures
are protected from the weather and water under pressure by being contained within the building
structure or through the use of weather-proof enclosures in the case of submersible stations.

All electrical equipment design (motors, controls, switches, conduit systems, etc.) located in raw
sewage wet wells or in totally or partially enclosed spaces where hazardous concentrations of
flammable liquids, gases, vapors, or dusts may be present will be evaluated in accordance with the
appropriate requirements of the National Electric Codes (NEC) and VOSH requirements.

— HRSD used photographs and record drawings to assess if pump motors have three phase
protection and low voltage protection, and if wires have moisture resistant insulation. HRSD does
not use devices to convert single phase to three phase power.

« A definitive assessment of low voltage protection was not possible from the existing records.
Additionally, comprehensive assessment of wire insulation was not possible; however, all of
the wires that were able to be observed appeared to be NEC compliant.

— There are no records available to determine if concrete, metals, control and operating
equipment, and safety devices were designed to protect against corrosion. However, any
severely corroded conditions observed during pump station facility inspections were referred for
action.

— In addition to the VOSH and NEC references listed in the SCAT Regulations, HRSD assessed if
adequate working clearance is available, if arc flash labels are present and if electrical
equipment in wet wells is explosion proof.

The power capacity provided by the on-site emergency generator shall be in accordance with the
reliability classification of the pump station.

— This is reviewed in Section 2.5.2. 9VAC25-790-390. Reliability.
The automatic start system shall be completely independent of the normal electric power source.

— All of the HRSD generators use batteries for starting power. These batteries are inspected
regularly and replaced as necessary. All of the generator automatic start systems use batteries
which are sized for 3 to 5 starts.

Table B-8 contains specific results from each applicable SCAT Regulations Section.
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2.5.4 9VAC25-790-410. Portable Equipment and Diversions.

The Portable Equipment and Diversions section of the VA SCAT Regulations provides general criteria and
minimum standards for owners making design decisions regarding the use of portable pumps or
generators to meet continuous operability requirements and regarding the use of controlled diversions.

HRSD maintains a portable equipment inventory with 14 portable pumps (9 on NS; 5 on SS) and 10
portable generators (2 on NS; 8 on SS). Table B-12 provides a list of diesel-driven portable pumps and
portable generators with locations. Stations that rely on portable equipment for continuous operability
are listed in Table B-8A and Table B-11. This equipment supports both routine maintenance activities
and continuous operability so HRSD has flexibility in the deployment of these resources.

Specific results from the Portable Equipment and Diversions section comparison are listed below.

« Portable equipment (pumps or generator sets) shall be acceptable to satisfy the continuous
operability requirements where, under critical conditions imposed by rush hour traffic, multiple pump
station failures, etc., the portable equipment transportation, connection and starting can be
accomplished within allowable time periods.

— HRSD relies on portable pump or generator resources and response crews to meet the
continuous operability requirement for the stations listed below.

o PS 118 Norview Ave

o« PS 121 Plume St

o PS 122 Powhatan Ave

o PS 130 Virginia Beach Blvd

« PS 132 Willoughby Ave

o PS 141 Hanover Ave

o PS 142 Jamestown Crescent

o PS 147 Chesterfield Blvd

« PS 148 Ingleside Rd

— All of the stations listed above were built prior to SCAT Regulations and design information

regarding response times compared with allowable time periods is not available. HRSD
performed an analysis of calculated response times compared with the elapsed time
between the wet well high level alarm and overflow at a 2-year level of service. Results of
this analysis are shown in Table B-11. The Regional Hydraulic Model was used to estimate
the flow rates used to compute the elapsed time from high level alarm to overflow. Peak
flows may occur at any time depending on weather conditions. HRSD used travel times that
were calculated during rush-hour times to determine a conservative estimate. Additional

time was added for crew mobilization, set-up, etc. An example of this analysis is included in
Figure B-2. HRSD has the capability to respond to multiple failures at one time.

— Eight of the nine pump stations evaluated do not meet response time criteria as listed in
Table B-11. HRSD has elected to eliminate the need for response crews at all nine stations
and will be adding standby generators or pumps as part of the projects listed in parenthesis
next to each station.

o PS 118 Norview Ave (GN-R13)

o PS-121 Plume St (GN-R13)

o PS 122 Powhatan Ave (VIP-R10)

o PS 130 Virginia Beach Blvd (GN-R13)
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o PS 132 Willoughby Ave (GN-R13)
o PS 141 Hanover Ave (VIP-R10)
o PS 142 Jamestown Crescent (VIP-R10)
o PS 147 Chesterfield Blvd (Station to be abandoned)

o PS 148 Ingleside Rd (VIP-R8)

Pumping units shall have capability to operate between the wet well and the discharge side of the
station.

Each station served by portable pumping equipment shall facilitate rapid and easy connection of
lines.

— HRSD used record drawings and photographs to determine that all of the HRSD wet well pump
stations have an emergency pump connection (EPC) into the discharge force main. The EPCs are
blind-flanged and valved to facilitate rapid and easy connection of lines. Emergency pumps are
able to have suction directly in the wet well or through an existing pump suction line and
discharge to the force main.

Table B-8 contains specific results from each applicable SCAT Regulations Section.

2.5.5 9VAC25-790-420. Alarm Systems.

The Alarm Systems section of the VA SCAT Regulations provides general criteria and minimum standards
for owners making design decisions regarding station alarms to meet the appropriate reliability
requirements. Specific results from the Alarm Systems section comparison are listed below.

The alarm system shall monitor the power supplies to the station, auxiliary power source, failure of
pumps to discharge liquid and high liquid levels in the wet well and in the dry well.

— Maintenance records were used to determine that HRSD has power source and liquid level
alarms at all of its pump stations. No HRSD station has an alarm for failure of pumps to
discharge liquid. HRSD uses high wet well liquid level alarms to respond to the types of failures
which would cause a failure to discharge liquid alarm. Additionally, there are indications, such as
lag pump-on in an unusual circumstance (such as during dry weather) that HRSD may use to
respond.

An on-site audio-visual alarm system shall be provided such that each announced alarm condition is
uniquely identified.

— HRSD alarms are uniquely identified to the pump station operators and supervisors via cellular
phones. Since HRSD does not operate manned stations, this system exceeds the minimum
standard presented in the SCAT Regulations.

Test circuits shall be provided to enable the alarm system to be tested and verified to be working
properly.

— All of HRSD’s pump stations have a switch for “Testing Alarms.” These are utilized monthly as
part of the HRSD preventive maintenance program.

Provisions shall be made for transmitting a single audible alarm signal to a central location where
personnel competent to receive the alarm and initiate corrective action are available 24 hours per
day.

— HRSD alarms are transmitted (paged) to a central location and to the appropriate duty personnel
for action automatically.
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« A backup power supply, such as a battery pack with an automatic switchover feature, shall be
provided for the alarm system, such that a failure of the primary power source would not disable the
alarm system.

— The alarm systems have a back-up battery supply that is independent of the station power supply
and is alarmed for lack of readiness.

Table B-8 contains specific results from each applicable SCAT Regulations Section.

2.5.6 9VAC25-790-430. Alternatives.

The Alternatives section of the VA SCAT Regulations provides general criteria and minimum standards for
owners making design decisions regarding the use of suction lift pumps, submersible pumps, pneumatic
ejectors, grinder pumps and septic tank effluent pumps. HRSD does not utilize suction lift pumps,
pneumatic ejectors, grinder pumps or septic tank effluent pumps.

Specific results related to submersible pump stations from the Alternatives section comparison are listed

below.

« Submersible pumps shall be provided with equipment for disconnecting, removal, and reconnection
of the pump without requiring personnel to enter the wet well.

« Owners of submersible pumping facilities shall provide a hoist and accessories for removing pumps
from the wet well.

» Electrical controls shall be located in a suitable housing for protection against weather and
vandalism.

« The shut-off valve and check valve on the discharge lines of pumps operating at flows greater than
25 gallons per minute (gpm) shall be located in a separate vault outside of the wet well allowing
accessibility for inspection and maintenance.

— HRSD reviewed record drawings, photos and referred to operator knowledge. All of HRSD’s
submersible pump stations meet all of the above specific criteria and minimum standards for
submersible pump stations. HRSD provides tripods or other hoisting gear as necessary for crews
entering wet wells.

Table B-8 contains specific results from each applicable SCAT Regulations Section.

2.5.7 9VAC25-790-440. Force Mains.

The Force Mains section of the VA SCAT Regulations provides general criteria and minimum standards
for owners making design decisions regarding force main sizing, air relief valve placement, materials
selection and installation. HRSD operates a unique sewer system consisting primarily of manifolded
force mains. For the purposes of this assessment, only the force mains (discharge manifolds) contained
within the stations were considered. Specific results from the Force Mains section comparison are listed
below.

« Force mains shall be sufficiently anchored within the pump station.

— HRSD used photographs and record drawings to determine that all of the force mains within the
pump stations are anchored by thrust blocks, mechanical joints, joint restraints and/or by
casting the pipe into the dry well or wet well wall.

Table B-8 contains specific results from each applicable SCAT Regulations Section.
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Figure B-1. Pump Station Dual-Feed Redundancy (provided by Dominion Power)
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Sample Calculation for Crew Response Time during Emergency Events

Anticipated Response Time (ART) Factors

1. A period of 15 minutes for recognition of the
high wet well alarm and appropriate response
decision.

2. A period of 45 minutes for the assignment and
mobilization of a response crew.

3. A period of time to travel to response location.
Assuming response crew leaves from HRSD's
Main Operations Center located at 1434 Air Rail
Avenue, Virginia Beach, VA. Travel time was
calculated using the online mapping service,
Google Maps, and averaged for morning and
evening rush hours in Hampton Roads.

4. A period of 25 minutes for assigned crew to hook
up appropriate portable pump and/or generator
at the site.

Anticipated Response Time, Sample Calculation for HRSD
PS #142 Jamestown Crescent

Pump Station Number 142

JAMESTOWN
CRESCENT

PS Name

858
Jamestown
Crescent,
Norfolk

Address

Average Travel Time from Operations to
Site using Google Maps during heavy 21 mins
traffic times

Time for Recognition of Alarm + 15 mins
Time for assignment and mobilization of <

+ 45 mins
crew response
Tlm.e for crew to hook up portable g
equipment
Total Anticipated Response Time (ART) =106 mins

Critical Response Time (CRT) Factors

1. CRTis defined as the elapsed time between the wet
well high level alarm and overflow.

2. For purposes of this analysis the Regional Hydraulic
Model was used to compute the CRT using a 2 year
level of service.

3. The outputs of the model include flow rates and
water surface elevations (WSEs) of wet wells and the
upstream structures. HRSD used the lowest rim (or
hatch) elevation as the elevation where overflow will
first occur. The CRT was established by observing the
rate of change of the WSE and assuming that this rate
would continue after the pumps shut down (i.e.
power failure). The rate was assessed during normal
pump off cycles to the extent practicable. The time
elapsed btween the high wet well alarm and
overflow, according to the assuming rate of WSE
change is the CRT.

Critical Response Time, Sample Graph from RHM
Analysis for HRSD PS #142 Jamestown Crescent

S g g

High WW Alarm (NAVDSS)

Approx. Time to overflow

1:55 hr
| 040 br

CRT is approximately 10 minutes.

In this case, the ART of 106 minutes exceeds the CRT of 10 minutes; therefore this station does not meet

the requirement for crew response.

Figure B-2. Example Response Time Calculation
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2.6 Comparison of Flow Data and Upstream Locality Peak Flow
Thresholds to Existing Pumping Capacity

As part of the SSES Plan, HRSD was required to prepare a comparison of flow data and upstream locality
Peak Flow Thresholds (PFTs) to the existing pumping capacity of the HRSD wet well PS. HRSD submitted
a table comparing station firm pumping capacity with locality PFTs with a response to comments on the
July 2012 Preliminary Condition Assessment Report updated in April 2013. The updated version is Table
B-9 and can be found in Section 5 of this appendix. A more complete Preliminary Capacity Assessment
has been performed during preparation of the Regional Wet Weather Management Plan, and was
submitted to the EPA and DEQ in July 2012. No remedial actions will be taken based on the results of

this interim assessment.
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Section 3

Pumping Facility Inspections

This section of the Final Pump Station Condition Assessment Report describes those condition
assessment activities done by HRSD that consisted of primarily site inspections as well as draw-down
testing. Summaries of methods and results are documented as appropriate.

3.1 Pumping Facility Condition Assessment Inspections.

HRSD accomplished two rounds of pump station inspections at every pumping facility. The condition
assessment approach for the inspections focused on the following asset classes:

Building Condition - Visually inspected the interior, exterior, and roof of the building for physical
or structural problems and recorded defects that may lead to SSOs or unsafe conditions.

Pumps, Motors, and Drives - From the manufacturer’s data plates and any up-to-date
maintenance information, the following were recorded: the pump head in feet, the capacity in
gallons per minute, the impeller diameter in inches for each pump and the horsepower and RPM
for the motors. Inspectors observed the pumps, motors and drives for vibrations, sounds,
temperature and odor. Any field observations such as cavitation, vibration or noises were made
by sensory observation without the use of special instruments. These observations are not
necessarily detrimental to the equipment.

The operating logs maintained at each pump station were reviewed. To the extent possible,
the pumps were operated to simulate nhormal operating conditions by allowing the pumps to
operate within the normal wet well levels. At some of the stations low influent flow limited the
pump run time to short periods and required manual operation of the pumps at lower than
normal wet well levels.

HVAC - Observed HVAC system in operation. Inspectors examined filters, intakes, motors, belts,
ducting and fans (when accessible) and noted if airflow seemed to be lower than expected.

Wet Well - Inspected the wet well in a drawn down state to ensure a proper visual inspection.
Accumulation of debris, sediment and grease buildup was removed when the wet well was drawn
down for the inspection. The walls were observed for coating condition, spalling or softness of
concrete, erosion of concrete and the condition of bottom fillets. For stations with visual
indications of degradation, a structural test (Schmidt Hammer Test) was scheduled to evaluate
the strength of the concrete. The structural tests were performed during follow-on inspections.

Corrosion of Ancillary Equipment - While the wet well was in a drawn down state and after
cleaning, the ventilation system ducts and fans, access hatch, interior railing, access ladder and
platforms, pump control system, pump rails, and interior piping were inspected for corrosion.

Dry Well - Inspected the dry well for visible structural conditions of concern.

Piping - While the pump station was operating, visually inspected the piping, valves (check,
isolation, surge relief and air relief) and other fittings for corrosion, leakage, and coating system
condition.

Emergency Generator — Observed the generator while running under typical daily load to verify
its operation, noting excessive noise, excessive vibration, dark exhaust, and ease of
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generator/pump starting. The generator was tested to ensure that it will automatically start upon
loss of power.

SCADA Equipment - Observed the visual condition of the SCADA system. It should be noted that
the SCADA alarms were also assessed by a record review as described in Section 2.4.

Pump Draw-down Tests - Performed pump draw-down tests at HRSD wet well pumping stations
to determine actual pump operating conditions. These results were compared to manufacturers’
curves to identify anomalies that may be indications of excessive wear. HRSD also performed an
assessment of pump operating conditions using data from the HRSD Telog® system. Drawdown
tests are described in Section 3.3.

Lightning Strike Protection - Evaluated the protection, if any, in place at each pumping station
against lightning strikes. Grounding equipment was inspected and documented. Records and
operators’ knowledge were reviewed to identify whether a station is prone to lightning strikes
which cause an outage that results in SSOs.

Each asset was assigned a condition and performance score and field observations were noted as
appropriate. Condition and Performance scores were used to evaluate assets as described below.

Condition and Performance Scores

The pumping facility assets were evaluated using condition and performance rankings. Each asset was
scored using the following guidelines:

Condition

ok wN e

Excellent

Slight Visible Degradation

Visible Degradation

Integrity of Component Moderately Compromised
Integrity of Component Severely Compromised

Performance

1.

o s wN

Component Functioning as Intended
In-service, but Higher than Expected O&M
In-service, but Function is Impaired
In-Service, but Function is Highly Impaired
Component is not Functioning as Intended

Condition & Performance (C&P) Regions

The C&P rankings for the pumping facilities were then used to make recommendations. These
recommended actions were categorized into Regions depicted in Figure B-3. The recommended actions
corresponding to the regions are intended to be used as a guide for further action.
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Performance Ranking
1 2 3 4 5

Region 4

Region 1

Region 3

g B WN -

Condition
Ranking

Figure B-3. Condition and Performance Regions

Region 1 - Good Condition and Performance Ranking (both C&P Rankings are low)

The assets with low C&P ranking scores of 1 or 2 are in this category. Recommended action for these
types of assets is “No immediate action required” as no failure is expected for assets categorized in this
region.

Region 2 - Moderate Condition and Performance Ranking

The assets with at least one moderate ranking score of 3 will be in this category. Recommended action
for these types of assets is “Continue scheduled maintenance activities” so that these assets may be
monitored for deteriorating conditions. Assets without a performance ranking assigned due to lockout,
tagout, or other reasons specified in the asset comments, were placed in this category.

Region 3 - Poor Condition Ranking

The assets with poor condition ranking scores of 4 or 5, but which are performing well (performance
ranking scores of 1, 2, or 3) are in this category. Recommended action for these types of assets is
“Schedule Corrective Action”. Although the assets are in service and functioning, issues related to the
condition of these assets should be addressed.

Region 4 - Poor Performance Ranking

The assets with poor performance ranking scores of 4 or 5, but with condition ranking scores of 1, 2, or
3 are in this category. Recommended action for these types of assets is “Corrective Action Required” as
the asset is not functioning properly.

Region 5 - Poor Condition and Performance Ranking

The assets with poor condition and poor performance scores of 4 or 5 will be in this category.
Recommended action for these types of assets is “Replace / Refurbish” as the asset is not functioning
properly and the integrity of its components are either moderately or severely compromised. Assets in
this category were evaluated to see if consideration for Prompt Repair was warranted.

In addition to the C & P ranking, common field observations were recorded for each asset class. These
common field observations are referred to as Notable Field Observations and are listed in the pump
station asset condition summary tables. For Electrical Equipment, the field observations are listed if one
or more electrical components have the observation. For example, if the lighting panel is obsolete
because of lack of available spaces, the “Electrical Equipment has Obsolete Components” observation is
listed. The Notable Field Observations, as well as the inspection comments, were used to assist the
inspector in determining the ratings for each asset.

Assets in C & P Regions 3, 4 and 5 represent the potential candidates for the Rehab Plan and are
summarized with an addressing activity in Table B-4. The addressing activity field was determined based
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on evaluating whether or not an asset presented a material risk of failure for the station and is
populated with one of the following four options:

« A Rehab Project Number, which is associated with a Rehab Project

« “Interim System Improvements”, which are the specific projects identified in the Consent Decree and
are not part of the Rehab Plan

« “Rehab during CAP” is assigned when an asset has already been addressed (or work is currently
being performed) through the CIP or Prompt Repairs Program. These assets need some type of
corrective action but rehabilitation / replacement is underway or has already been performed.

“N/A” is assigned to assets which do not present material risk of failure and no action is required
under the Rehab Plan.

A detailed listing of the Condition and Performance scores and regions of each evaluated asset is
located in Section 6.

Table B-4. Pumping Facility Asset Condition and Performance Ratings

PS PS Name Asset Description  Condition and Performance Region Comments Addressing Activity
Ferebee
110 Wet well 5 None GN-R3
Avenue
Norchester Interim System
116 Wet well 5 None
Street Improvements
Rodman . .
145 Wet well 5 Prompt Repair Program Rehab During CAP
Avenue
. Wet well hatch to be addressed in
Ingleside . .
148 Road Wet well 5 Prompt Repair Program. Station VIP-R8
oa
to be addressed as part of VIP-R8
Maintenance action - HRSD able
to isolate wet well using other i
L Interim System
207 Center Ave Influent Valve 5 means. Station is being replaced
. Improvements
under Interim System
Improvements
Maintenance action - HRSD able
226  Williamsburg Influent Valve 5 to isolate wet well using other N/A
means
Discharge Isolation Maintenance action - HRSD able
211 Hampton U 4 . N/A
Valve to perform maintenance on pump
Maintenance action - HRSD able
217 Langley Circle Influent Valve 4 to isolate wet well using other N/A
means
. Discharge Isolation Maintenance action - HRSD able
225 Willard Ave 4 . N/A
Valve to perform maintenance on pump
Bainbridge
103 Bivd Wet well 3 None GN-R3
\
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Table B-4. Pumping Facility Asset Condition and Performance Ratings

PS PS Name Asset Description  Condition and Performance Region Comments Addressing Activity
108 Dovercourt Rd Wet well 3 None GN-R3
Luxembourg
113 Wet well 3 None VIP-R11
Ave
Luxembourg L
113 Building 3 None VIP-R11
Avenue
Newtown
115 Wet well 3 None GN-R3
Road
North Shore
117 Rd Wet well 3 None GN-R3
118 Norview Ave Wet well 3 None GN-R3
Richmond
124 SCADA 3 None VIP-R10
Crescent

Maintenance action - HRSD able

125  SeayAvenue Influent Valve 3 to isolate wet well using other N/A
means
Electrical
127  State Street . 3 None VIP-R4
Equipment

Maintenance action - HRSD able

129  Taussig Bivd Influent Valve 3 to isolate wet well using other N/A
means
129  Taussig Bivd HVAC System 3 None Rehab During CAP
129  Taussig Bivd Bubbler Panel 3 None AB-R1
Virginia
130 Wet well 5 None GN-R3
Beach Blvd
Washington
131 L Wet well 3 None GN-R3
District
Willoughby
132 Wet well 3 None GN-R3
Ave
Providence Interim System
133 Control Panel 3 None
Road Improvements
141 Hanover Ave Wet well 3 None VIP-R10
Jamestown
142 Wet well 3 None VIP-R10
Crescent
Shipps
143 Control Panel 3 None AT-R3
Corner
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Table B-4. Pumping Facility Asset Condition and Performance Ratings

PS PS Name Asset Description  Condition and Performance Region Comments Addressing Activity
Maintenance action - HRSD able
Elmhurst ; ;
144 Lane Influent Valve 3 to isolate wet well using other N/A
means
Maintenance action - HRSD able
Rodman . .
145 Influent Valve 3 to isolate wet well using other N/A
Avenue
means
Chesterfield . Interim System
147 Wet well 3 Station to be abandoned
Bivd Improvements
154 RT 337 Check Valve 3 Not critical for SSO prevention N/A
Interim System
202 33rd Street Bubbler Panel 3 None
Improvements
Electrical Interim System
202 33rd Street . 3 None
Equipment Improvements
. Interim System
202 33rd Street Transfer Switch 3 None
Improvements
Interim System
202 33rd Street Wet well 3 None
Improvements
Electrical
203 Bay Shore . 3 None BH-R7
Equipment
Bloxoms
204 Wet well 3 None GN-R3
Corner
. . Interim System
214 Kingsmill SCADA 3 None
Improvements
215  LeeHall PRS Control Panel 3 Station out of service N/A
Electrical . .
215  LeeHall PRS . 3 Station out of service N/A
Equipment
215 LeeHall PRS Transfer Switch 3 Station out of serice N/A
219 Newmarket Transfer Switch 3 None BH-R7
- Interim System
226  Williamsburg SCADA 3 None
Improvements
231 Ford's Colony Wet well 3 None GN-R3

B-28



Hampton Roads Sanitation District
Appendix B: Pump Station Final Condition Assessment Report Rehabilitation Action Plan Update

3.2 Lightning Strike Evaluation

The purpose of the Lightning Strike Evaluation was to obtain adequate field data to effectively evaluate
lightning protection at HRSD’s pumping facilities. HRSD performed the following activities as part of the
Lightning Strike Evaluation:

« Collected existing record drawings

« Inspected site for visible air terminals

« Inspected site for grounding wells / grounding rods

« Inspected grounding connections inside electrical equipment

« Inspected surge suppression on instrumentation and in control cabinets

« Developed a sketch of the station grounding system

« Documented existing grounding and surge suppression equipment

« Investigated the history of lightning strike related and power loss failures

« Evaluated pump station lightning strike protection with recommendations for testing and
improvements

The field work above was performed during the pump station facility inspections. Lightning protection
observations, a grounding system sketch and lightning protection recommendations are presented for
each pump station in Section 6.

3.3 Pump Draw-Down Results

As part of the CAP and SSES Plan, HRSD was required to perform pump draw-down tests and report the
results of the tests for each wet well pumping station. Draw down tests are used to determine pump
operating conditions and can be used to identify anomalies that may be indications of excessive wear.
HRSD performed draw down tests including both a field assessment in which flow and discharge
pressure were field measured and also by an assessment using the Telog® system data collected
continuously at each pumping facility.

3.3.1 Field Measurements

In general, inflow and pumping rates can be calculated with a known volume and time measurement.
HRSD used this principal to calculate both wastewater inflow to PS wet wells and pumping rate of the PS
pumps. By measuring the draw down (or fill) distance and keeping track of the time, the flow rate can be
calculated. The volume per vertical foot is consistent with the fixed walls of the wet well. To collect
pumping operating data in the field, HRSD followed a general procedure that consisted of the following
steps.

« Determine elevation levels of the pressure sensor(s), pump centerlines and discharge force main.
« Perform fill and drawdown tests to estimate pump flow rates.

— Measure filling rate to calculate wastewater inflow to wet well using method described above.
— Use calculated wastewater inflow rate and pumping draw down time to calculate pumping rate.

— Read the pressure in the discharge force main. Using the levels established during the station
measurements, calculate the total dynamic head (TDH).

The results of the field draw down tests can be seen in Section 6 for each pump. The data collected is
labeled as “2008 Drawdown Test”.
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3.3.2 Remote Data Analysis

HRSD performed a desktop analysis based on sensor data in addition to the field draw down tests. The
basis for the desktop analysis was the system data which generally included wet well level, pressure,
flow and other related parameters. The sensor configuration varies with each station so that the
approach for determining pump operating conditions varied between stations.

3.3.2.1 Pump Station Data Sensors

Generally, pressure sensors are installed at pump stations that discharge to manifolded force mains but
not on lift station discharge force mains (lifting mains). For the purposes of this analysis, stations without
pressure sensors have an assumed pressure based on the previously measured field draw down test
results.

For flow data, there are both influent gravity flow meters and pressure-side flow meters. Flow was
evaluated on an hourly average for stations with influent gravity flow meters and compared to the pump
run times to calculate the pumping rate. For pressure-side flow meters, 2-minute flow data time steps
were used unless 2-second data collection was deemed necessary.

There is potential for the flow data to change significantly within a time step if a pump is not running
throughout the entire time step, referred to as a ‘partial interval’ in this document. A data quality check
was done to ensure that partial intervals were removed or accounted for.

Another useful data parameter is the pump speed output which is applicable to most variable speed
pump stations in the HRSD system. Flomatcher pump controllers are variable speed but do not have a
remote speed indication. For pumps with remote speed indications, HRSD used pump affinity laws to
draw pump curves in 10% increments for each plot. These curves are useful for interpretation as a pump
operating at a speed less than 100% would be expected to operate on a performance curve less than
the 100% performance curve.

3.3.2.2 Process for Analysis

HRSD selected a date range for the pump performance data that allowed for a scatter to be plotted over
the manufacturer’s pump performance curve. From the selected data range, HRSD analyzed a
characteristic point which was assumed to be the condition under which the pump is operating most of
the time. The characteristic point is the data point most near the calculated TDH and flow average over
the date range. For variable speed pumps, a characteristic point was selected from amongst the highest
recorded speed range whenever practicable. The characteristic point can be seen in Section 6 for each
pump and is labeled as “Measured Point.”

3.3.3 Draw down results

HRSD plotted the results of both the field draw down tests and desktop analysis on the manufacturer’s
pump performance curve. Those plots also contain the best efficiency point (BEP) and design operating
point (DOP) from the manufacturer’s curve.

The results of the draw down tests serve as a guide for HRSD to perform further investigations on pumps
that appear to have anomalies that may be indications of excessive wear.
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Section 4

Assets Presenting Material Risk of
Failure

The purpose of the Condition Assessment Program was to identify assets presenting a material risk of
failure. HRSD has identified pumping facility assets presenting material risk of failure from the results of
the various condition assessment activities and referred them for action. The referral for action is one of
three potential options which are listed below.

« A Rehab Project Number, which is associated with a project in the Rehab Plan
« “Interim System Improvements”, which are the specific projects identified in the Consent Decree and
are not part of the Rehab Plan

« “Prompt Repair”, which means that the asset will be addressed (or work is currently being performed)
under the Prompt Repair Program.

Rehab Project Numbers give information on the treatment plant tributary area and identify themselves
as part of the Rehab Plan. For example, a Rehab Project numbered “AT-R1” is within the Atlantic TP
service area (“AT"), is a Rehab Project (“R”) and is numbered sequentially (“1”) according to when the
project was developed with respect to the other Rehab Action Plan projects. The sequential number does
not reflect the project priority or any other project characteristics other than the sequence of
development relative to the other projects.

Defects not presenting a material risk of failure are referred to the normal maintenance program.

A complete list of pumping facility assets presenting material risk of failure and included in the
Rehabilitation Action Plan can be found in Table B-10 at the end of Section 5.
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Appendix B: Pump Station Final Condition Assessment Report

Hampton Roads Sanitation District
Rehabilitation Action Plan Update

Table B-5. HRSD Pumping Facilities

Major Inspection Dates

PS Number PS Name Address Treatment Plant Initia! Updat_e i gﬂfrﬁtr::gcgltéke
Inspection Inspection e
101 Arctic Avenue 2814 Arctic Ave, Virginia Beach Atlantic Treatment Plant 6/27/2008 6/23/2011 7/21/2011
102 Ashland Circle 1402 Ashland Circle, Norfolk Virginia Initiative Treatment Plant 6/22/2008 6/23/2011 7/5/2011
103 Bainbridge Blvd 801 Bainbridge Blvd, Norfolk Virginia Initiative Treatment Plant 6/26/2008 6/10/2011 6/23/2011
104 Cedar Lane 5915 Cedar Lane, Portsmouth Nansemond Treatment Plant 7/2/2008 6/8/2011 7/20/2011
105 Chesapeake Bivd 5734 Chesapeake Blvd, Norfolk Virginia Initiative Treatment Plant 6/22/2008 6/22/2011 7/19/2011
106 City Park Ft of La Vallette Avenue, Norfolk Virginia Initiative Treatment Plant 6/23/2008 6/23/2011 7/8/2011
107 Colley Avenue 715 Fairfax Avenue, Norfolk Virginia Initiative Treatment Plant 6/19/2008 6/21/2011 6/23/2011
108 Dovercourt Road 948 Dovercourt Road, Norfolk Army Base Treatment Plant 6/19/2008 6/22/2011 7/19/2011
109 Dozier's Corner 1121 Keats Street, Norfolk Atlantic Treatment Plant 6/26/2008 6/9/2011 7/8/2011
110 Ferebee Avenue 2812 Bainbridge Bivd, Chesapeake Virginia Initiative Treatment Plant 6/26/2008 6/10/2011 7/8/2011
111 Granby Street 4244 Granby Street, Norfolk Virginia Initiative Treatment Plant 6/22/2008 6/23/2011 7/7/2011
112 Independence Blvd 4562 Southern Blvd, Virginia Beach Chesapeake-Elizabeth Treatment Plant 7/1/2008 6/23/2011 7/21/2011
113 Luxembourg Avenue 3030 Luxembourg Avenue, Norfolk Virginia Initiative Treatment Plant 6/22/2008 6/22/2011 7/5/2011
114 Monroe Place 5808 Monroe Place, Norfolk Virginia Initiative Treatment Plant 6/23/2008 6/21/2011 6/24/2011
115 Newtown Road 115 Newtown Road, Norfolk Chesapeake-Elizabeth Treatment Plant 6/27/2008 6/23/2011 7/19/2011
116 Norchester Street 935 Norchester Street, Norfolk Virginia Initiative Treatment Plant 6/25/2008 6/21/2011 7/18/2011
117 North Shore Road 1510 1/2 North Shore Road, Norfolk Army Base Treatment Plant 6/23/2008 6/21/2011 6/23/2011
118 Norview Avenue 869 Norview Avenue, Norfolk Virginia Initiative Treatment Plant 6/22/2008 6/22/2011 7/19/2011
119 Park Avenue 503 Park Avenue, Chesapeake Virginia Initiative Treatment Plant 6/26/2008 6/10/2011 7/20/2011
120 Pine Tree 2924 Virginia Beach Blvd, Virginia Beach Atlantic Treatment Plant 7/1/2008 6/23/2011 7/21/2011
121 Plume Street 236 E. Plume Street, Norfolk Virginia Initiative Treatment Plant 6/23/2008 6/20/2011 7/18/2011
122 Powhatan Avenue 1548 Buckingham Avenue, Norfolk Virginia Initiative Treatment Plant 6/23/2008 6/21/2011 6/24/2011
123 Quail Avenue 800 Quail Avenue, Chesapeake Atlantic Treatment Plant 6/25/2008 6/20/2011 7/20/2011
124 Richmond Crescent 128 Richmond Crescent, Norfolk Virginia Initiative Treatment Plant 6/23/2008 6/21/2011 6/24/2011
125 Seay Avenue 3541 Seay Avenue, Norfolk Virginia Initiative Treatment Plant 6/25/2008 6/20/2011 6/22/2011
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Table B-5. HRSD Pumping Facilities

Major Inspection Dates

PS Number PS Name Address Treatment Plant Initia! Updat_e i gﬂfrﬁtr::gcgltéke
Inspection Inspection e
127 State Street 351 Emmett Place, Norfolk Virginia Initiative Treatment Plant 6/26/2008 6/10/2011 7/18/2011
128 Steamboat Creek 1900 E. Indian River Road, Chesapeake Atlantic Treatment Plant 6/26/2008 6/10/2011 6/22/2011
129 Taussig Bivd 2017 Taussig Bivd, Norfolk Army Base Treatment Plant 6/23/2008 6/22/2011 7/19/2011
130 Virginia Beach Blvd 3514 E. Virginia Beach Blivd, Norfolk Virginia Initiative Treatment Plant 6/25/2008 6/21/2011 6/24/2011
131 Washington Plant 1728 Great Bridge Blvd, Chesapeake Atlantic Treatment Plant 6/26/2008 6/9/2011 7/8/2011
132 Willoughby Avenue 1912 Willoughby Avenue, Norfolk Virginia Initiative Treatment Plant 6/25/2008 6/10/2011 6/23/2011
133 Providence Road 5729 0ld Providence Road, Virginia Beach Atlantic Treatment Plant 7/1/2008 6/24/2011 7/22/2011
134 Pughsville Road 4725 Shoulders Hill Road, Suffolk Nansemond Treatment Plant 7/2/2008 6/7/2011 7/7/2011
135 Suffolk 1136 Sanders Drive, Suffolk Nansemond Treatment Plant 7/3/2008 6/7/2011 7/7/2011
137 Bowers Hill 3588 South Military Hwy, Chesapeake Nansemond Treatment Plant 7/3/2008 6/7/2011 7/8/2011
138 Deep Creek 1221 Shell Road, Chesapeake Nansemond Treatment Plant 7/3/2008 6/9/2011 7/8/2011
139 Quail Avenue PRS 822 Quail Avenue, Chesapeake Atlantic Treatment Plant 6/25/2008 6/20/2011 7/20/2011
140 Atlantic Avenue 1085 0ld Dam Neck Road, Virginia Beach Atlantic Treatment Plant 7/1/2008 6/24/2011 7/20/2011
141 Hanover Avenue 900 Hanover Avenue, Norfolk Virginia Initiative Treatment Plant 6/23/2008 6/21/2011 6/23/2011
142 Jamestown Crescent 858 Jamestown Crescent, Norfolk Virginia Initiative Treatment Plant 6/23/2008 6/21/2011 6/23/2011
143 Shipps Comer 1423 London Bridge Blvd, Virginia Beach Atlantic Treatment Plant 7/1/2008 6/24/2011 7/21/2011
144 Elmhurst Lane 600 Elmhurst Lane, Portsmouth Virginia Initiative Treatment Plant 7/2/2008 6/8/2011 7/7/2011
145 Rodman Avenue 2412 Rodman Avenue, Portsmouth Virginia Initiative Treatment Plant 7/2/2008 6/8/2011 7/22/2011
146 Camden Avenue 2203 Camden Ave., Portsmouth Virginia Initiative Treatment Plant 7/2/2008 6/8/2011 7/22/2011
147 Chesterfield Blvd 2731 Chesterfield Blvd, Norfolk Virginia Initiative Treatment Plant 6/19/2008 6/20/2011 6/22/2011
148 Ingleside Road 600 Ingleside Road, Norfolk Virginia Initiative Treatment Plant 6/25/2008 6/20/2011 6/21/2011
151 Kempsville Road 4765 Ferrell Parkway, Virginia Beach Atlantic Treatment Plant 7/1/2008 6/24/2011 7/21/2011
152 Terminal Bivd 7808 Newport Avenue, Norfolk Army Base Treatment Plant 6/23/2008 6/22/2011 7/19/2011
153 Laskin Road 590 Fremac Avenue, Virginia Beach Atlantic Treatment Plant 6/19/2008 6/24/2011 7/21/2011
154 RT 337 2472 Gum Road, Chesapeake Nansemond Treatment Plant 7/2/2008 6/9/2011 7/7/2011
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Table B-5. HRSD Pumping Facilities

Major Inspection Dates

PS Number PS Name Address Treatment Plant Initia! Updat_e i gﬂfrﬁtr::gcgltéke

Inspection Inspection e
201 25th Street 11 25th Street, Newport News Boat Harbor Treatment Plant 6/27/2008 6/16/2011 8/16/2011
202 33rd Street 85 33rd Street, Newport News Boat Harbor Treatment Plant 6/27/2008 6/16/2011 8/16/2011
203 Bay Shore 720 Bay Shore Lane, Hampton Boat Harbor Treatment Plant 6/25/2008 6/27/2011 8/3/2011
204 Bloxoms Corner 5 Beach Rd, Hampton York River Treatment Plant 6/25/2008 6/27/2011 8/3/2011
205 Big Bethel PRS 1431 Big Bethel Rd, Hampton York River Treatment Plant 6/20/2008 6/27/2011 8/10/2011
206 Bridge St 4701 Victoria Blvd, Hampton Boat Harbor Treatment Plant 6/26/2008 6/27/2011 8/3/2011
207 Center Ave 315 Center Ave, Newport News James River Treatment Plant 6/30/2008 6/16/2011 8/4/2011
208 Claremont 1210 Chesapeake Ave, Hampton Boat Harbor Treatment Plant 6/26/2008 6/17/2011 8/16/2011
209 Copeland Park 4401 City Line Rd, Newport News Boat Harbor Treatment Plant 6/26/2008 6/17/2011 8/15/2011
210 Ferguson Park 227 75th Street, Newport News Boat Harbor Treatment Plant 6/30/2008 6/16/2011 8/4/2011
211 ”a'?g:‘i’v';:zft;i)t”te 54 Shore Drive, Hampton Boat Harbor Treatment Plant 6/26/2008 | 6/17/2011 8/3/2011
212 Hilton School 223 River Rd, Newport News James River Treatment Plant 6/30/2008 6/16/2011 8/1/2011
213 Jefferson Ave BHTP, Newport News Boat Harbor Treatment Plant 6/27/2008 6/16/2011 8/16/2011
214 Kingsmill 7851 Pocahontas Trl, Williamsburg Williamsburg Treatment Plant 7/1/2008 6/15/2011 8/2/2011
215 Lee Hall PRS 17388 Warwick Blvd, Newport News James River Treatment Plant 7/2/2008 6/15/2011 8/4/2011
216 Lucas Creek 750 Lucas Creek Road, Newport News James River Treatment Plant 6/30/2008 6/15/2011 8/1/2011
217 Langley Circle 4 Thornrose Ave, Hampton York River Treatment Plant 6/26/2008 6/27/2011 8/3/2011
218 Morrison 1228 Gatewood Rd, Newport News James River Treatment Plant 6/30/2008 6/16/2011 8/1/2011
219 Newmarket 6000 Orcutt Ave, Newport News Boat Harbor Treatment Plant 6/27/2008 6/17/2011 8/15/2011
220 Normandy Lane 116 Normandy Lane, Newport News James River Treatment Plant 6/20/2008 6/16/2011 8/1/2011
221 Patrick Henry 215 G Avenue, Newport News James River Treatment Plant 6/20/2008 6/15/2011 8/1/2011
223 Washington Street 217 Washington St, Hampton Boat Harbor Treatment Plant 6/26/2008 6/17/2011 8/3/2011
224 Woodland Road 11 McElheney Lane, Hampton York River Treatment Plant 6/25/2008 6/27/2011 8/3/2011
225 Willard Ave 219 National Ave, Hampton Boat Harbor Treatment Plant 6/26/2008 6/27/2011 8/3/2011
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Table B-5. HRSD Pumping Facilities

Major Inspection Dates

o Electrical /
PS Number PS Name Address Initial . . .
Treatment Plant t a. Updat.e Lightning Strike

Inspection Inspection .
Inspection
226 Williamsburg 540 South England Street, Williamsburg Williamsburg Treatment Plant 7/1/2008 6/13/2011 8/2/2011
227 Fort Eustis 1619 Taylor Ave, Newport News Williamsburg Treatment Plant 7/2/2008 6/15/2011 8/15/2011
229 wlﬁl‘;';':;'" y 1000 State Route 132, York Co Williamsburg Treatment Plant 7/1/2008 6/13/2011 8/2/2011
230 Rolling Hills 414 Rolling Hills Dr, York Co Williamsburg Treatment Plant 7/1/2008 6/15/2011 8/4/2011
231 Ford's Colony 430 Hempstead Road, Williamsburg Williamsburg Treatment Plant 7/1/2008 6/13/2011 8/2/2011
232 Greensprings 3900 John Tyler Mem. Hwy, Williamsburg Williamsburg Treatment Plant 7/1/2008 6/13/2011 8/2/2011

Not inspected
in 2008.
233 Lodge Road 202 Lodge Road, York County Williamsburg Treatment Plant Recently 6/15/2011 8/2/2011
acquired by
HRSD
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Table B-6. Summary of Pump Station-Related SSOs (updated February 2014)

Total SSO SSORS

Volume

Pump Pump Occurrences | Report Not
Station Station Between Number/ | Date of SSO Recovered Reason for SSO
Number Name 1999 & Oct | Tracking (gallons)
2013 Number g
NORTH SHORE
2009-T- 12/14/200 Blockage in line caused manhole beside pump station to
201 25th Street 1 101749 8 1,100 overflow. Pumps at the station were operating normally.

SR99-17 | 9/10/1999 16,800 |I/1. Very wet period followed by 2.95" of rain in 22 hours.

SR99-32 | 9/15/1999 | 37,425 |Hurricane Floyd. 13.44" of rain @ Pine Chapel PS 9/15-16.

SR99-73 10/ 1;/ 199 16,650 | Hurricane Irene.
SR00-24 | 7/24/2000 | 48,200 |3.99" of rain @ Bay Shore Lane PS.
2004-T- . . .

0538 9/18/2003 -1 Hurricane Isabel. Widespread flooding and power outages.
Two manholes beside the station overflowed due to high flows
caused by remnants of TS Nicole interacting with low pressure

2011-T- system. Manhole beside station overflowing at initial

203 Bay Shore 7 102697 9/30/2010 | 48,900 |estimated rate of 20 gpm. Manhole across the street
overflowing at initial e estimated rate of 15 gpm. Rain gauge
at Bayshore Station recorded 12.42" of rainfall during 48-
hour period with 10" of rain received on 9/30.

Heavy rains and tidal flooding from hurricane Sandy caused
pump station to overflow at manhole outside of station. The
station was checked numerous times on October 29 but no
2013-T- 10/30/201 overflow was observed as the area was flooded. When the
103570 2 station was checked again on October 30, the flood waters
had receded and staff found manhole cover was dislodged
and there was evidence of a spill. Rain gauge at station
recorded 6.72" of rain during October 28-29.

2004-T- 9/18/2003 1 Hurrlc.:ane Isabel. PS lost both power feeds. Widespread
Bloxoms ) 0539 flooding.
204
Corner T b K ;
2013-T: 5/17/2013 188 Crew was switching out a hose for 4-inch Godwin pump when
103720 the pump unexpectedly started.
Personnel were repairing a valve at the pump station and had
205 Big Bethel 1 2005-T- 10/14/200 300 installed bypass pumping around the station. The coupling in

PRS 100003 4 the 12-inch suction hose came unhooked and caused the
bypass hose to discharge into the storm drain.

SR99-1 3/15/1999 1,900 Failure in control system caused all pumps to trip out.

206 | Bridge Street 26

SR99-22 | 9/10/1999 | 19,500 |I/I. Very wet period followed by 2.95" of rain in 22 hours.
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Table B-6. Summary of Pump Station-Related SSOs (updated February 2014)

Total SSO SSORS

Vol
Pump Pump Occurrences | Report oNl:)Te
Station Station Between Number/ | Date of SSO Recovered Reason for SSO
Number Name 1999 & Oct | Tracking
(gallons)

2013 Number

SR99-30 | 9/15/1999 | 336,600 |Hurricane Floyd. 13.44" of rain @ Pine Chapel PS 9/15-16.

10/17/199
9

SR00-21 | 7/24/2000 | 75,400 |5.60" of rain @ Pine Chapel PS (July hist. avg. 5.53")

SR99-60 210,625 |Hurricane Irene

Pumps wouldn't start automatically due to failed processorin

SR00-31 | 8/23/2000 1,550 PLC

SR00-32 | 8/25/2000 | 15,000 |3.26" of rain @ Pine Chapel PS in 2 hours; 3.45" for the day

2.44" of rain at Pine Chapel PS 9/2-9/3. 3rd wettest

SR00-33 | 9/3/2000 | 23,900 summerin 130 yrs

2003-T- ) 2.64" rain 2/15-2/17. High water alarm. No evidence of
1473 2/16/2002 ! overflow.

2003-T- 2.64" rain 2/15-2/17. High water alarm. No evidence of
1474 2/11/2003 1 overflow.

282‘7";' 8/8/2003 | 1,900 |1.52"in90-minon8/8. 4.89" Aug4-8

2821316T 9/18/2003 -1 Hurricane Isabel. Widespread flooding.

2005-T- " "
0365 8/14/2004 | 280,340 |TSCharley.6.17" 8/12-8/16. 5.10" 8/14-8/15.

2006-T- Heavy rainfall created excessive I/1. Estimated flow rate of 15

100347 10/8/2005 4,965 gpm discharging from tide gate.

Refer to SSOR 100678. Pump station was shut down in order

2006-T- 6/27/2006 | 190,400 to reduce flow at force main break on 3721 Victoria Blvd so

100679 that repairs could be made. PS has tidal gate which
discharges overflow to river.
2006-T- Mechanical problems with a by-pass pump caused the
6/28/2006 2,200 |system to backup and by-pass at the Bridge St. Tide Gate for
100680 -
1 hour and 50 minutes as 20 gpm.
2007-T- . L .
10/7/2006 -1 Heavy rainfall and flooding in area created excessive I/I.
100929
2007-T- 11/22/200 1 Heavy rains and high winds from coastal storm flooded the
100983 6 area, creating excessive I/I.

Heavy rain from storms caused pump station to overflow. All
7/29/2010 | 12,600 |three pumps tripped out due to high temperatures. Rain
gauge at Bayshore PS recorded 3.3" of rain in two hours.

2011-T-
102642
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Table B-6. Summary of Pump Station-Related SSOs (updated February 2014)

Total SSO SSORS
Volume
Pump Pump Occurrences | Report Not
Station Station Between Number/ | Date of SSO Recovered Reason for SSO
Number Name 1999 & Oct | Tracking (gallons)
2013 Number
Pump station overflowed via tide gate due to high flows
2011-T- caused by remnants of TS Nicole interacting with low pressure
102694 9/30/2010 | 665,400 |system. Rain gauge at Freeman Pump Station recorded
16.23" of rainfall during 48-hour period with 13.85" of rain
received on 9/30.
2012-T- Heavy rain caused pump station to overflow through tide
103114 7/9/2011 -1 gate. Rain gauge at Freeman PS recorded 2.26" of rain
between 1:00 and 2:30 am.
2012-T- Heavy rain caused pump station to overflow at tide gate. Rain
103125 7/25/2011 -1 gauge at Copeland Park PS recorded 4.86" from 8:00 to
11:00 pm with 4.46" of rain received within the first hour.
2012-T- Heavy rains from hurricane Irene caused station to overflow
103196 8/27/2011 -1 through tidal gate. Rain gauge at Freeman Ps recorded
10.43" of rain for 8/27.
Heavy rain from severe storm caused pump station to
2013-T- 8/29/2012 1 overflow at tide gate. Rain gauge at Bayshore Pump Station
103509 recorded 3.8" of rain within 4 hours. Freeman Pump Station
rain gauge recorded 6.9" of rain in 4.5 hours.
Heavy rain and tidal flooding from hurricane Sandy caused
2013-T- 10/30/201 1 pump station to overflow at tide gate. Rain gauge at Bayshore
103568 2 Pump Station recorded 6.72" of rain during October 28-29
with 4.42" of rain falling on October 29.
2013-T- Heavy rain caused pump station to overflow at tide gate into
103661 2/8/2013 -1 Hampton River. Rain gauge at Bridge Street Pump Station
recorded 2.4 inches of rain within sixteen hours.
SR99-15 9/4/1999 9,750 |I/I. Tropical Storm Dennis. 5.13 inches of rain in 24 hours.
SR99-16 9/5/1999 1,800 |I/I. Tropical Storm Dennis. 5.13 inches of rain in 24 hours.
SR99-20 | 9/10/1999 1,175 |1/1. Very wet period followed by 2.90" of rain in 22 hours.
Center
207 Avenue 46 SR99-29 | 9/15/1999 | 490,300 [Hurricane Floyd. 19.32" of rain @ Morrison PS 9/15-16.
SR99-69 10/ 1;/ 199 39,875 | Hurricane Irene
SR00-1 1/30/2000 | 20,400 |Snowmeltcombined with 1.27" of rain.
SR00-9 3/21/2000 1,535 Intense rainfall. 1.48" on 3/21. 1.31" in 5 hours prior to

event
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Table B-6. Summary of Pump Station-Related SSOs (updated February 2014)

Total SSO SSORS

Vol
Pump Pump Occurrences | Report oNl:)Te
Station Station Between Number/ | Date of SSO Recovered Reason for SSO
Number Name 1999 & Oct | Tracking
(gallons)

2013 Number

SR00-15 | 4/17/2000 2,840 1.20" of rain at Morrison PS, 1.04" in 5 hours prior to event

SR00-21 | 7/24/2000 | 39,000 |5.60" of rain @ Pine Chapel PS (July hist. avg. 5.53")

TS Allison, 2.57" rain @ Bay Shore PS, 2.39" in 5 hrs prior to

SR01-06 | 6/16/2001 8,770 event

SR01-09 | 7/29/2001 810 3.26" of rainin 10 hours. 3.41" on that day.
SR01-10 | 8/18/2001 3,825 [2.58" of rainin 2 hours, 3.24" for the day

2(1)3231- 4/7/2003 8,250 [2.29" of rain on 4/7. 3 manholes overflowed.

2003-T- 4/9/2003 | 30,470 |[2.29" ofrainon4/7
1963

2003-T- . .
2016 4/10/2003 4,420 [2.29" ofrainon4/7 & 1.99" of rainon 4/9

2004-T- 8/7/2003 2,200 2.07" of rainin 5hrs on 8/7 (0.96" in 30-min); 5.01" Aug
0247 5-7

2004-T- " " .
0270 8/8/2003 2,790 [6.29" Aug5-8(1.03" in 1-hr period before event)

282;1.7T- 8/11/2003 830 |7.53" Aug2-11;0.72" in 90-min 8/11

2004-T- " .
0487 9/12/2003 1,365 |[2.45" ofrainon9/12.

2823; 9/18/2003 -1 Hurricane Isabel. Widespread flooding.

2004-T- 10/29/200 Upstream Gravity Line (NG-104). 2.90" of rain in 16-hr

560 . .

0939 3 period prior to event.

2004-T- 12/14/200 20.250 Upstream Gravity Line (NG-104). 1.63" of rain on 12/14,
1228 3 ! 1.34" in 7 hours.

2005-T- 7/7/2004 5,700 Upstream Gravity Line (NG-104). 1.82" on 7/7. 1.52" in 30
0034 minutes.

2005-T- Upstream Gravity Line (NG-104). TS Charley. 7.46" 8/12-
0366 8/14/2004 | 233,675 8/16. 6.57" 8/14-8/15.

Upstream Gravity Line (NG-104). Heavy rainfall (6.05 inches
2006-T- recorded t nearest rain gauge) created excessive I/1. Manhole
100349 10/8/2005 5,100 overflowed at an estimated rate of 50 gpm with 70 % (3570
gal) stormwater and 30 % (1530 gal) wastewater.

Heavy rainfall and localized flooding created excessive I/I.
2006-T- Manhole behind pump station overflowed at an estimated
100348 10/8/2005 8,670 rate of 85 gpm. 70% (6069 gal) was stormwater and 30%
(2601 gal) was wastewater.
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Total SSO SSORS
Volume
Pump Pump Occurrences | Report Not
Station Station Between Number/ | Date of SSO Recovered Reason for SSO
Number Name 1999 & Oct | Tracking (gallons)
2013 Number
2006-T- Area received several inches of rain from remnants of TS
6/14/2006 850 Alberto which created excessive I/1. Manhole located behind
100647 - -
pump station overflowed due to system being overloaded.
2006-T- Torrential rains created excessive /1 causing manhole at
100676 6/23/2006 3,600 pump station to overflow.
Heavy rainfall from TS Emesto created excessive I/1. Weather
2007-T- gauges located at HRSD pump stations recorded daily rainfall
100780 9/1/2006 14,235 totals ranging from 7 to 9.8 inches with majority occurring
within 8-hour period.
2007-T- Heavy rainfall and flooding created excessive I/1. Typical dry
10/7/2006 | 59,800 |weatherflow atPS is 400 gpm. 2400 gpm flow rate was
100930 .
recorded during storm.
2007-T- 11/12/200 16.840 Area received large amount of rainfall which created
100964 6 ’ excessive I/1.
2007-T- 11/22/200 14.370 Heavy rainfall and high winds from coastal storm created
100984 6 ! excessive I/1.
T Pump station overflowed intermittently due to heavy rain and
2007-T 12/25/200 2,700 |[excessive | & I. Nearby rain gauge measured 1.26" of rain in
101068 6 -
12 hour period.
2011-T- Heavy rains from storms in area caused pump station to
7/29/2010 | 16,650 |overflow. Rain gauge at Copeland Park PS recorded 5.83" of
102643 A
rain in two hours.
Pump Station overflowed due to high flows caused by
2011-T- 1.301.18 remnants of TS Nicole interacting with low pressure system.
102696 9/30/2010 ! 7 ! Rain gauge at Copeland Park Pump Station recorded 10.75"
of rainfall during 48-hour period with 8.7" of rain received on
9/30. Initial flow rate of 178 gpm.
Heavy rain caused high flows at pump station. Rain gauge at
Morrison PS recorded 1.49" of rain from 6:15 to 6:45 pm.
2012-T- During the rain event, the temporary pump failed at the
103096 7/6/2011 14,260 station. Responded to site and found the pump in alarm
condition but no fail code was displayed on the panel. All
other pumps were operating at the time.
Heavy rain caused high flows at pump station. Rain gauge at
2012-T- Morrison PS recorded 3.18" of rain from 11:15 pm 7/8 to
103116 7/9/2011 | 216,660 2:15amon 7/9 with 1.25" being received within 30
minutes.
2012-T- Heavy rain from hurricane Irene caused station to overflow.
103195 8/27/2011 -1 Rain gauge at Copeland Park Pump Station recorded 8.71"

of rain for 8/27.
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Pump Pump Occurrences | Report Not
Station Station Between Number/ | Date of SSO Recovered Reason for SSO
Number Name 1999 & Oct | Tracking (gallons)
2013 Number
Heavy rain from storms in the area caused pump station to
2012-T- overflow at the weir structure beside the station. Rain gauge
103397 5/16/2012 | 201,908 at Morrison Avenue Pump Station recorded 3.79" of rain
within one hour.
Severe storms in area increased flows and the station
2012-T- overflowed at the weir. Rain gauge at Morrison Pump Station
6/2/2012 | 360,972 |recorded a total of 4.95" of rainfall. The area received
103406 . .
multiple downpours where the rain gauge measured close to
orover 0.5" of rainfall within 15 minutes.
2013-T- High flows from rain storms caused station to overflow at weir
103453 8/12/2012 | 353,508 | structure outside station. Rain gauge at Morrison Pump
Station recorded 2.09" of rain in two hours.
Storms with heavy rain caused station to overflow. Rain
2013-T- 8/25/2012 1,053,57 | gauge at Morrison Pump Station recorded 6.15" of rainfall
103459 1 from 5:30 am to 7:15 am. A total of 7.63" of rain was
recorded for a 9-hour period.
Pump station overflowed at the weir structure due to high
flows from rainfall. Rain gauge at Morrison Pump Station
2013-T- recorded 1.24" of rainfall in two and a half hours. This was in
103484 8/21/2012 | 190,282 addition to the large amount of rain received on August 25.
Rain gauge at Morrison recorded a total of 9.16" of rainfall
from August 25 5:30 am to August 26 6:30 pm.
Heavy rain from severe storm caused pump station to
2013-T- overflow at the weir structure outside of station. The rain
103497 8/29/2012 | 657,953 gauge at Copeland Park Pump Station recorded 7.21" of rain
in 5.5 hours.
T High flows from hurricane Sandy caused pump station to
fg;g 4T7 10/ 22/ 201 355,786 | overflow at weir structure. Rain gauge at Morrison Pump
Station recorded 7.17" of rain during October 28-29.
2013- Heavy rain caused pump station to overflow at weir structure
7103660 2/8/2013 19,628 | outside of station. The rain gauge at Hilton School Pump
Station recorded 2.46" of rain within sixteen hours.
Heavy rainfall (6.05 inches recorded at nearest rain gauge)
Claremont 2006-T- i created excessive I/1. High water alarm at pump station
208 Avenue 1 100346 10/8/2005 1 alerted staff. May have been a spill with a 50/50 mix of
stormwater and wastewater.
SR99-2 4/25/1999 450 Human error. Air compressor left unplugged.
210 Ferguson 4 - - -
Park 2004-T- 9/23/2003 1,000 Lost permanent power during heavy wind. Load did not
0668 transfer.
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City line had blockage. When the blockage was cleared, flow
2008-T- surged to pump station. The lead pump was not operating
101439 3/3/2008 250 and the lag pump was operating but not pumping. This
caused overflows at the manhole at the pump station site and
the Leeward Marina restrooms.
Partial blockage of gravity line caused manhole beside pump
station to overflow. HRSD was notified that floor drains at
T Leeward Marina were backing up with sewage. HRSD
fg:g; 12/2 i/ 201 250 responded and the pump station was operating properly but
the gravity line between the station wet well and the manhole
was partially blocked. The manhole overflowed intermittently
for ten minutes.
SR99-49 | 9/16/1999 8,400 |[Hurricane Floyd. 13.44" of rain @ Pine Chapel PS 9/15-16.
2004-T- 9/23/2003 3,500 Possible line or valve failure. Section isolated. NS Ops to
0667 excavate.
211 Hampton 4
University 2012-T- Heavy rain and high tides from hurricane Irene caused station
103208 8/27/2011 -1 to overflow. Rain gauge at Freeman Avenue PS recorded
10.43" of rain for 8/27.
2014-T- Failure of 12-inch cast iron discharge force main at pump
103811 9/4/2013 19,550 station.
SR99-45 | 9/15/1999 | 37,500 |Hurricane Floyd. 19.32" of rain @ Morrison PS 9/15-16.
zggg;' 8/14/2004 | 930  [TSCharley.3.59" 8/14. 8.49" 8/1-8/16. Area flooding.
2007-T- Cast iron force main failed due to ground settling. Additional
101084 1/5/2007 120 30 gallons lost during pump and haul operation.
High flows from rain storms caused manhole outside of
2013-T- station to overflow. Rain gauge at Hampton PS154 recorded
) 103452 8/11/2012 1,590 2.63" of rain in two hours with a total of 3.22" recorded over
212 Hilton 6 an eight-hour period.
School
Storms with heavy rain cause station wet well and manhole to
2013-T- overflow. Rain gauge at Morrison Pump Station recorded
103460 8/25/2012 | 16,600 6:15" of rainfall from 5:30 am to 7:15 am. A total of 7.63"
of rain was recorded during a 9-hour period.
Heavy rain from severe storm caused pump station to
2013-T- overflow from both the wetwell and the manhole outside the
103498 8/28/2012 4,920 station. The rain gauge at Copeland Park Pump Station

recorded 7.21" of rain within 5.5 hours.
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SR99-8 7/21/1999 4,500 E;g:re in 32-ft stick adjacent to Sep 98 replacement of 16-ft
2003-T- 10/15/200 Corroded emerg. pump connection. Spill from brewery's
1,800
0725 2 overflow pond.
2003-T- Crew cut unmarked power line to Dominion Power
2299 5/21/2003 3,000 Transformer
2006-T- Heavy rains in area created excessive I/1. Pump station
214 Kingsmill 6 6/23/2006 | 21,000 |overflows into retention pond with sluice gate that enters
100674 .
tunnel under road and goes to ditch.
2007-T- Pump at station burned up and caused power failure at
8/1/2006 2,100 |station. Overflow from station entered stormwater pond
100706 . .
where most of it was contained.
2007-T- Heavy rainfall and flooding created excessive I/1. Typical PS
100932 10/7/2006 -1 flow rate is 2500 gpm on dry day. Flow rate increased to
6800 gpm during the storm.
T Bubbler system at station malfunctioned causing wet well
216 Lucas Creek 1 2007-T 5/7/2007 700 level to increase and overflow. Neighbor noticed problem and
PRS 101196
contacted HRSD.
SR99-41 | 9/15/1999 2,835 | Hurricane Floyd. 13.44" of rain @ Pine Chapel PS 9/15-16.
Langley _ l -
217 Circle 3 SR00-23 | 7/24/2000 | 39,900 |5.60" of rain @ Pine Chapel PS (July hist. avg. 5.53")
28gg4T 8/14/2004 | 174,315 |TS Charley. 7.72" 8/12-8/16. 7.00" 8/14-8/15.
SR99-50 | 9/16/1999 | 40,700 |Hurricane Floyd. 19.32" of rain @ Morrison PS 9/15-16.
2006-T- Drain hose inside of an 8" bypass pump set up at the pump
100548 3/16/2006 150 station came apart.
Newmarket . . . .
219 Creek 3 Heavy rain and emergency generator failure during hurricane
2012-T- Irene caused overflow at station. Electricians responded to
103209 8/27/2011 -1 alarm and found power was off to the station and generator
was not operating. Rain gauge at Copeland Park PS recorded
8.71" of rain for 8/27.
SR99-52 | 9/16/1999 | 13,100 |Hurricane Floyd. 14.29" of rain @ Big Bethel PRS 9/15-16.
SR00-18 | 7/24/2000 | 38,700 |5.81" ofrain at Lucas Creek PS (July hist avg. 5.53")
221 | Patrick Henry 10 2223; 2/7/2004 300 | Mechanical failure - suspected debris in bubbler control line.
2005-T- Bubbler system in pump station became clogged with sand.
2/25/2005 50 Pumps failed to operate when wet well level rose and minor
100207 .
spill occurred.
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2005-T- Control panel in pump station failed which caused wet well
100290 6/18/2005 50 level to rise.
2006-T- Metal coupling separated from rubber flex hose on 8"
6/2/2006 -1 temporary by-pass pumping system discharging sewage to
100621 L
storm drain ditch.
2006-T- Torrential rainfall created excessive I/1 causing manhole
100677 6/23/2006 100 beside pump station to overflow into ditch.
Heavy rainfall from TS Ernesto created excessive I/l and
2007-T- 9/1/2006 1 flooding in the area. Weather gauges located at HRSD pump
100784 stations recorded daily rainfall totals ranging from 7 to 9.8
inches with majority occurring during 8-hour period.
2012-T- Heavy rain caused overflow at pump station influent flume.
103115 7/9/2011 -1 Rain gauge at Lucas Creek PS recorded 2.65" of rain from
11:15pm 7/8to 1:15am 7/9.
Storms with heavy rain caused pump station to overflow at
2013-T- 8/25/2012 1 flume outside of station. Rain gauge at Lucas Creek Pump
103461 Station recorded 5.32" of rain from 5:30 am to 8:00 am. A
total of 6.39" of rain was recorded for an 8-hour period.
222 Pine Chapel 1 SR99-53 | 9/16/1999 5,100 | Hurricane Floyd. 13.44" of rain @ Pine Chapel PS 9/15-16.
SR99-10 | 7/28/1999 300 Airvent valve broke when a stab meter was being removed.
SR99-12 | 8/20/1999 550 1/1. 2.38 inches of rain in one hour prior to event.
2323'7“ 8/30/2004 | 2,600 |WBTP generator failed. PCV controller locked up.
Lightning struck the control valve in the force main leading to
T the plant. The valve froze in position at 40% open. The
fgggs.l; 12/ 12/ 200 60 partially closed valve and the excessive I/l from the
thunderstorm caused flow to back up and overflow the pump
station wet well.
226 | Williamsburg 15 2006-T- 2/9/2006 4500 Failure of force main at the pump station. Leaking at
100513 ! approximately 25 gpm.
2007-T- Heavy rainfall from TS Ernesto created excessive 1/1. Weather
100785 9/1/2006 4,630 | gauge located at Williamsburg PS recorded 8.93 inches of
rain for the day with majority occurring from 0500 to 1300.
PLC failure stopped the working pump and did not start the
2007-T- 4/16/2007 1 lag pump. Small hole leaked sewerage onto floor and out
101176 door. Spill stopped at 1139 AM. Duration of problem was 5

minutes at rate of 5 gpm.
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There was a crack in a fitting for the bubbler line at the pump
station which caused air to escape the bubbler system which
2008-T- monitors the wet well level. The bubbler failure gave a false
101585 6/19/2008 50 reading to the controller so that it did not signal the pump to
speed up as the wet well level rose. The wet well overflowed
briefly.
2012-T- Heavy rain caused overflow at station wet well. Rain gauge at
7/9/2011 -1 Greensprings PS recorded 5.09" of rain from 9:30 pm 7/8 to
103117
12:30am 7/9.
2012-T- Heavy rain and failure of all pumps at the station during
103210 8/27/2011 -1 hurricane Irene caused overflow at station. Rain gauge at
station recorded 9.38" of rain during 8/27.
2013-T- Heavy rain due to storm in area produced high flows which
7/20/2012 | 45,850 |caused wetwell at station to overflow. Rain gauge recorded
103429 i L
3.97" of rain in 3.25 hours.
T Heavy rain from hurricane Sandy caused pump station wet
fg;g 4T6 10/ 22/ 201 4,325 |well to overflow at estimated rate of 25 gpm. Rain gauge at
station recorded 5.11" of rain during October 28-29.
2013-T- Area received storms with heavy rainfall. Flows increased and
5/23/2013 | 183,156 |caused station wet well to overflow. Rain gauge at station
103727 R
recorded 4.17" of rain within 5 hours.
Pump Station overflowed briefly from 10:56 am to 11:16 am
due to high flows caused by rainfall from Tropical Storm
2013-T- Andrea. Pump station started overflowing again at 4:47 pm
103755 6/7/2013 | 382,000 as rainfall increased. Station cleared at 11:08 pm. Rain
gauge at pump station recorded 9.55" of rainfall in less than
24 hours.
2013T- Rain and high winds from a severe storm in the area caused
6/13/2013 | 97,500 |poweroutages in service area which increased pressures in
103780 . .
the interceptor system and overflowed station wet well.
Manhole at pump station overflowed due to high flows
2011T- caused by remnants of TS Nicole interacting with low pressure
227 Fort Eustis 1 102726 9/30/2010 | 22,950 |[system. Rain gauge at Fort Eustis Pump Station recorded
8.56" of rainfall during 48-hour period with 5.91" of rain
received on 9/30. Initial estimated flow rate of 150 gpm.
Station checker found 8-inch emergency pipe had blown off
2008-T- 12/31/200 i of its connection at pump station. An underground coupling
231 Fords Colony 3 101384 7 ! failed which allowed the connection to come apart. The

duration of the failure is unknown.
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Manbhole beside the station overflowed due to high flows
2011-T- caused by remnants of TS Nicole interacting with low pressure
102725 9/30/2010 | 39,050 [system. Rain gauge at fords Colony Station recorded 10.48"
of rainfall during 48-hour period with 7.08" of rain received
on 9/30.
Heavy rain and emergency generator problems caused two
2012-T- overflows at station. The first overflow alarm was from 3:09
103211 8/27/2011 -1 pmon 8/27 and lasted until 2:59 am on 8/28. The second
overflow alarm went from 5:15 to 8:49 am on 8/28. Rain
gauge at the station recorded 10.57” of rain for 8/27.
2007-T- Hose attached to drain valve on Godwin pump set up at
100910 10/6/2006 70 station blew apart. Wastewater spilled onto ground for
approximately seven minutes.
Crew set up bypass hose around station to conduct
. 2008-T- 11/29/200 maintenance. The hose blew apart when 12" pump was
232 Greensprings 3 101345 7 1,025 started. Replaced hose but another section blew apart when
re-tested.
2012-T- Heavy rains and failure of one of the pumps during hurricane
103212 8/27/2011 -1 Irene caused station to overflow. Rain gauge at Ford's
Colony PS recorded 10.57" of rain for 8/27.
SOUTH SHORE
SR99-26 | 9/10/1999 6,500 |1/1. Very wet period followed by 3.24" of rain in 24 hours.
Arctic SR99-66 10/17/199 26,800 [ Hurricane Irene
101 3 9
Avenue
2005-T- TS Alex. 2.66" on 8/3. 1.32" in 90 minutes. 5th wettest
0247 8/3/2004 675 July.
SR99-43 | 9/15/1999 2,310 Iligrrlcane Floyd. 8.31" of rain @ Luxembourg Ave PS 9/15-
SR99-70 10/17/199 -1 Hurricane Irene. Quantity unknown. Flooding.
102 Ashland A 9
Circle T ;
2003-T: 1/24/2003 30 Operator error. Int. Tech left valve open briefly on emerg
1312 pump.
2004-T- . . .
0530 9/18/2003 | 75,600 |Hurricane Isabel. Power outage. Widespread flooding.
SR99-46 | 9/15/1999 | 72,000 |Hurricane Floyd. 11.40" of rain @ Pughsville PRS 9/15-16.
104 Cedar Lane 3
2005-T- . .
0518 9/1/2004 60 Sluice gate broke during PM.

B-49



Appendix B: Pump Station Final Condition Assessment Report

Hampton Roads Sanitation District
Rehabilitation Action Plan Update

Table B-6. Summary of Pump Station-Related SSOs (updated February 2014)

Total SSO SSORS
Volume
Pump Pump Occurrences | Report Not
Station Station Between Number/ | Date of SSO Recovered Reason for SSO
Number Name 1999 & Oct | Tracking (gallons)
2013 Number g
Bypass pumps had been set up in order to conduct wet well
2005-T- rehab at the station. The joint on the discharge piping was
100286 6/14/2005 50 leaking. Pipe fittings broke loose while staff was attempting
to stop leak.
SR99-23 | 9/10/1999 | 36,000 |I/I. Verywet period followed by 2.64" of rain in 16 hours.
SR99-42 | 9/15/1999 | 18,607 Iilgrrlcane Floyd. 8.31" of rain @ Luxembourg Ave PS 9/15-
SR99-63 10/ 1;/ 199 82,810 |[Hurricane Irene
SR99-76 10/18/199 22,700 [Hurricane Irene. Overflow 7:00am - 2:34pm.
SR99-77 10/13/199 2,400 | Hurricane Irene. Overflow 7:14pm - 11:34pm.
i 10/20/199 0.99" of rain @ Va Bch Blvd PS on 10/20-21 after 8.52" on
SR99-79 9 35,110 10/17-18.
2003-T- 2.55" rain 2/15-2/17. Overflow gty unknown due to tidal
1470 2/16/2003 1 flooding.
2003-T- "o .
1472 2/17/2003 375 2.55" rain 2/15-2/17. Presidents Day Storm.
2003-T- " . . .
2043 4/11/2003 | 124,750 |4.88" of rain at Norfolk Airport April 7-11
2(1)23;;- 12/ 1‘3‘/ 200 17,830 |1.73" of rainfall on 12/14. 1.49 inches in 8.5 hours.
Chesapeake
105 Blvd 22 2823; 8/2/2004 10,865 |TSAlex. 3.21" in 2 hours. Following 5th wettest July.
2005-T- TS Alex.>4" on 8/2. 2.85" on 8/3. 1.93" in 90 minutes
0213 8/3/2004 | 167,460 8/3.
2005-T- " N
0360 8/14/2004 | 662,700 [TS Charley.5.16" 8/12-8/16. 9.77" 8/1-8/16.
2005-T- . N . .
0605 9/15/2004 4,020 |Excessivel/l. 1.79" of rain for one hour prior to event.
2006-T- 6/14/2006 1 Pump station overflowed due to excessive I/1. Area received
100661 several inches of rain due to remnants of TS Alberto.
Heavy rainfall from TS Ernesto created excessive I/1 & power
2007-T- 9/1/2006 1 outages in the area. Station experienced control problem with
100794 only two of three pumps operating in automatic position.
Norfolk received record rainfall for day.
Heavy rains and high wind from coastal storm caused
2007-T- 11/22/200 3.650 flooding and excessive I/1. Pump station overflowed at tide
100989 6 ! gate from 12:46 pmto 1:03 pm and then from 1:23 to 2:19

pm at estimated rate of 50 gpm.
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2007-T- Contractor set up bypass piping around station. One of joints
2/27/2007 50 was leaking so it was opened to replace gasket causing
101146 .
wastewater to spill over berm.
Pump station overflowed due to high flows caused by
2011-T- remnants of TS Nicole interacting with low pressure system.
102739 9/30/2010 | 72,708 [Rain gauge at Luxembourg Pump Station recorded 11.95" of
rainfall during 48-hour period with 10" of rain received on
9/30. Initial estimated flow rate of 10 gpm.
Equipment failure during hurricane Irene. The 6" emergency
pump that was installed to assist the pump station pumps
during high flows failed to operate automatically. The
2011-T- 8/27/2011 1 controls for the pumps failed under high pressure and flow.
103181 Crews observed full pipe of water of overflowing from tide
gate. Telog recorded 3 hour period where the wet well level
was higher than the tide gate. Rain gauge at Virginia Beach
Blvd PS recorded 8.29" of rain for 8/27.
Heavy rain within a short duration of time caused flows to
2013_T- increase and pump station to overflow. Rain gauge at
103499 8/28/2012 | 16,920 Luxembourg Avenue Pump Station recorded 2.20" of rain
within four hours.
High flows from hurricane Sandy caused pump station to
2013-T- 10/29/201 567124 overflow. High tides in the area were approximately 3-4 feet
103549 2 ! higher than normal tides. Rain gauge at Virginia Beach Blvd
PS recorded 3.59" of rain for 10/29.
SR99-72 10/ 1;/ 199 -1 Hurricane Irene. Quantity unknown. Flooding.
2004-T- . . .
0533 9/18/2003 -1 Hurricane Isabel. Power outage. Tidal flooding.
106 City Park 3
Corrosion caused a hole to develop in the pipe used for the
2012-T- 12/12/201 45 emergency connection to the portable pump. Pipe is in the
103324 1 ground and spilled intermittently when pump station
operated.
108 | Dovercourt 1 sro9-67 | 10/17/199 | 93 675 | Hurricane Irene
Road 9
SR99-44 | 9/15/1999 1 Qty unknown. Flooding. 6.53" of rain @ Ches PS #34 on
9/15-16.
109 Dozier's 5 SR99-71 10/17/199 -1 Hurricane Irene. Quantity unknown. Flooding.
Corner 9
2004-T- . . .
0531 9/18/2003 | 15,000 [Hurricane Isabel. Widespread flooding and power outages.
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2006-T- 6/14/2006 1 Pump station overflowed due to excessive I/1. Area received
100660 several inches of rain due to remnants of TS Alberto.
2007-T- Heavy rainfall from TS Ernesto created excessive I/1 and
9/1/2006 -1 flooding in area. Rainfall gauges in city reported total rainfall
100798
amounts from 6.8 to 7.2 inches.
High flows from hurricane Sandy caused pump station to
T overflow at estimated rate of 15 gpm. The overflow stopped
110 | ferevee 1 fg;g;o 10/ 22/ 201 | 6420 |at5:23 pm but restarted at 8:29 pm during high tide and
heavy rain. The rain gauge at the station recorded over 8
inches of rain during October 28-29.
2005-T- " .
0215 8/3/2004 -1 TS Alex. 4.30" 8/1-8/3. Following 5th wettest July.
Heavy rainfall from TS Ernesto created excessive I/l and
2007-T- 9/1/2006 1 power outages in area. Station had electrical control problem
Luxembourg 100799 which resulted in only 2 of 3 pumps operating in automatic
113 Avenue 3 position. Station gauge recorded 8.27" rainfall for day.
Horizontal crack on 18" cast iron force main. This is on the
2012-T- discharge side of the station. Private citizen approached
103227 8/30/2011 | 448,000 HRSD staff during routine station check and informed them of
problem.
SR99-51 | 9/16/1999 1 Qty unknown. Flooding. 8.31" of rain @ Luxembourg Ave PS
9/15-16.
Manhole in front of station overflowed due to high flows
2011-T- caused by remnants of TS Nicole interacting with low pressure
102713 9/30/2010 -1 system. Rain gauge at Luxembourg Pump Station recorded
11.95" of rainfall during 48-hour period with 10" of rain
received on 9/30.
Equipment failure during hurricane Irene. The 6" emergency
Monroe pump that was installed to assist the pump station pumps
114 Place 4 2012-T- 8/27/2011 | 10,400 during high flows failed to operate automatically. Crews
103184 ! reported observing approximately 50 gpm from each of 2
manholes in front of station. Rain gauge at Bancker Road
recorded 7.44” of rain for 8/27.
Area received heavy rain within a short duration of time
causing overflows within system. Rain gauge at Luxembourg
2013-T- 8/28/2012 1 Avenue Pump Station recorded 2.20" of rain within four
103502 hours. Crew revalved system in an attempt to stop overflow at
another HRSD station but it caused the two manholes beside
Monroe to overflow briefly.
116 Norchester 6 SR99-24 | 9/10/1999 6,000 |1/1. Very wet period followed by 3.35" of rain in 20 hours.
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SR99-42 | 9/15/1999 6,960 | Hurricane Floyd. 9.30" of rain @ Va Beach Blvd PS 9/15-186.
SR99-61 10/ 1;/ 199 5,220 | Hurricane Irene
2005-T- i TS Charley. No overflow when on site. 3.36" 8/14. 9.77"
0358 8/14/2004 ! 8/1-8/16.
20 inch cast iron force main on discharge side of PS had
2007-T- horizontal crack. Leaking started at estimated rate of 400
101179 4/19/2007 | 40,000 gpm for 75 minutes, decreased to 200 ppm for 35 minutes,
then increased to 300 gpm for 110 minutes.
2007-T- Gasket failure on 12" bypass pump discharge piping at the
101183 4/25/2007 195 station. Lasted for two minutes.
SR99-11 | 8/14/1999 -1 I/1. 4.56 inches of rain in 2 hours prior to event.
SR99-19 | 9/10/1999 | 30,000 |I/1. Verywet period followed by 3.35" of rain in 20 hours.
119 | ParkAvenue 4 SR99-57 10/1;/199 42,670 |Hurricane Irene
2005-T- TSAlex.>4" on 8/2. 2.85" on 8/3. 1.93" in 90 minutes
0214 8/3/2004 10,300 8/3.
2007-T- Heavy rainfall from TS Ernesto created excessive I/1 and
123 Quail Avenue 1 9/1/2006 -1 flooding in area. Rain gauges in city recorded rainfall totals
100801 :
from 6.8 to 7.2 inches.
SR99-48 | 9/15/1999 1 Qty unknown. Flooding. 8.31" of rain @ Luxembourg Ave PS
9/15-16.
2004-T- Hurricane Isabel. Power outage. Tidal flooding in generator
0534 9/18/2003 1 fuel tank.
. 2004-T- 9/25/2003 100 Lefakmgjomt on PS site. Tightened bolts. Vaccon picked up
Richmond 0704 spill.
124 5
Crescent 2005-T-
0359 8/14/2004 -1 TS Charley. 3.36" 8/14. 9.77" 8/1-8/16. Area flooding.
Norfolk received record amount of rainfall from TS Emesto
2007-T- 9/1/2006 1 which created excessive I/1 and flooded the area. Rainfall
100804 gauges throughout the city recorded rainfall totals from 7.3 to
8.9 inches for the day.
SR99-68 10/ 1;/ 199 18,325 |Hurricane Irene
2003-T- . . .
0670 10/8/2002 250 Debris or leak in bubbler control line. Overflow at cleanout.
125 Seay Avenue 5 20057
020'1 i 8/2/2004 14,300 |TSAlex.3.21" in 2 hours. Following 5th wettest July.
2005-T- . A "
0356 8/14/2004 150 TS Charley. Spill occurred during install of 6" portable pump.
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Equipment failure during hurricane Irene. The 6" emergency
pump that was installed to pump flows failed to operate
2012-T- automatically. Crew went to station in response to loss of
103182 8/21/2011 1,400 power and communications. Manhole outside station was
overflowing. Rain gauge at Virginia Beach Blvd PS recorded
8.29” of rain for 8/27.
SR99-64 10/ 1;/ 199 15,890 |[Hurricane Irene
2004-T- . . s
0529 9/19/2003 450 Mechanical failure. Broken air line in bubbler system.
Upstream Gravity Line (SG-096). Bubbler system on State
2005-T- Street Pump Station failed. The wet well gauge registered
3/14/2005 22 zero inches so the pumps did not come on when station wet
100227
well level rose. The system backed up and a nearby manhole
overflowed.
127 State Street 5
Upstream Gravity Line (SG-202). Manhole near pump station
2006-T- overflowed at estimated rate of 3 gpm due to excessive I/1.
100659 6/14/2006 546 Area received several inches of rain due to remnants of TS
Alberto. Manhole located at Pearl and Ligon Street.
Norfolk received record amount of rainfall from TS Ernesto
2007-T- 9/1/2006 1 which created excessive I/1 and flooded area. Overflow
100802 discharged from manhole on Pearl and Ligon Streets. Rainfall
totals from 7.3 to 8.9" recorded for day.
Norfolk received record amount of rainfall from TS Emesto
Steamboat 2007-T- which created excessive I/1 and flooded the area. Rainfall
128 Creek 1 100803 9/1/2006 1 gauges throughout the city recorded rainfall totals from 7.3 to
8.9 inches for the day.
131 | Washington 1 200511 ¢ /14/2004 -1 |TSCharley. 2.76" on 8/14, 2.57" in 7 hours. Area flooding.
Plant 0357
SR99-18 | 9/10/1999 | 11,650 |I/l. Verywet period followed by 2.47" of rain in 14 hours.
SR99-31 | 9/15/1999 | 51,990 |Hurricane Floyd. 13.03" of rain @ Suffolk PS 9/15-16.
SR99-58 10/ 1;/ 199 75,200 |Hurricane Irene
SR00-12 | 4/13/2000 100 Mechanical failure; failed connection in bubbler system.
135 Suffolk 9 .
SRO1-11 | 11/5/2001 250 Failure in pump controls. Ckt board, relay, & temp probe
replaced.
2003-T- 4/8/2003 34,400 |1.98" ofrainon4/9.
1966
zggg: 9/18/2003 -1 Hurricane Isabel. Widespread flooding.
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Table B-6. Summary of Pump Station-Related SSOs (updated February 2014)

Total SSO SSORS

Vol
Pump Pump Occurrences | Report oNl:)?e
Station Station Between Number/ | Date of SSO Recovered Reason for SSO
Number Name 1999 & Oct | Tracking
(gallons)

2013 Number

2004-1- | 12/14/200
1227 3

-1 2.27" of rainfallon 12/14. 2.06" in 9 hours.

Heavy rains and high winds from coastal storm created area

2007-T- | 11/22/200 -1 flooding and excessive I/1. Pump failed at pump station

100987 6 during storm due to control problems.
. T Contractor had installed bypass piping at station in order to
137 BOVLeRrSSH'" 1 fgtl)g 4T3 8/14/2007 6,000 |do construction work inside of station. Contractor hit 2" ball

valve on the bypass piping.

SR99-27 | 9/10/1999 470 1/1. Very wet period followed by 2.64" of rain in 16 hours.

SR99-38 | 9/15/1999 | 64,980 Hurricane Floyd. 8.31" of rain @ Luxembourg Ave PS 9/15-

16.
2004-T- . . .
Jamestown 9/19/2003 2,240 | Hurricane Isabel. Power outage. Widespread flooding.
142 4 0532
Crescent
Heavy rain within a short duration of time caused flows to
2013-T- increase and pump station to overflow. Rain gauge at
103500 8/29/2012 | 14,650 Luxembourg Avenue Pump Station recorded 2.20" of rain
within four hours.
SR99-21 | 9/10/1999 | 14,700 |I/I. Very wet period followed by 2.64" of rain in 16 hours.
SR99-65 10/ 1;/ 199 9,150 | Hurricane Irene.
141 Hanover 3
Avenue Heavy rain within a short duration of time caused flows to
2012-T- increase and pump station to overflow. Rain gauge at
103501 8/28/2012 415 Luxembourg Avenue Pump Station recorded 2.20" of rain
within four hours.
Elmhurst 2008-T- Crew was conducting routine wet well cleaning when metal
144 Lane 1 101270 9/12/2007 30 clamp on hose on bypass pump blew off.
Abreakin 36" gravity line (SPS-146) leading into wet well
was discovered but groundwater was surcharging the gravity
line at the time. A problem was suspected during shallow
Camden 2012-T- groundwater monitoring on 7/14 which suggested wet well

146 1 7/14/2011 -1 influence in the groundwater. Staff followed up with an
Avenue 103121 inspection of the line and wet well. Contractor was broughtin
July 25-29 to CCTV the line and found two leaks in the last
stick of pipe entering the wet well and a few leaks in the wet

well.
SR99-13 | 8/30/1999 -1 Check valve ragged up. Excessive flow due to tidal flooding.
Chesterfield Qty unknown. Flooding. 9.30" of rain @ Va Beach Blvd PS
147 4 - -
Blvd SR99-36 | 9/15/1999 1 9/15-16.
SR99-62 10/ 1;/ 199 -1 Hurricane Irene. Quantity unknown. Flooding.
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Table B-6. Summary of Pump Station-Related SSOs (updated February 2014)
Total SSO SSORS

Volume
Pump Pump Occurrences | Report Not
Station Station Between Number/ | Date of SSO Recovered Reason for SSO
Number Name 1999 & Oct | Tracking (gallons)
2013 Number g
2007-T- Heavy rainfall from TS Emesto created excessive I/1 and
100795 9/1/2006 -1 flooding in the area. Weather gauges throughout the city
recorded rainfall totals ranging from 7.3 to 8.9 inches.
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Table B-7. Pump Station Alarms

Wet Well High Level Alarm Wet Well Low Level Alarm Dry Well Flood Alarm Loss of Utility Power Generator ON/OFF Alternate Power in use Pump Failure
PS Name Facility Type Alarm
Test Date | Alarm Operational | Test Date Alarm Operational Test Date | Alarm Operational | Test Date | Alarm Operational Test Date | Alarm Operational | Test Date | Alarm Operational Test Date Transmission
101 Arctic Avenue PS 5/2/2012 Yes 7/8/2010 Assessed from wet well inspection. 5/2/2012 Yes 5/2/2012 Yes - N/A 5/2/2012 Yes 5/2/2012 Yes
102 Ashland Circle PS 5/14/2012 Yes 5/12/2011| Assessed from wet well inspection. |5/14/2012 Yes 5/14/2012 Yes - N/A - N/A 5/14/2012 Yes
103 Bainbridge Blvd PS 5/10/2012 Yes 3/9/2011 Assessed from wet well inspection.  |5/10/2012 Yes 5/10/2012 Yes 5/10/2012 Yes - N/A 5/10/2012 Yes
104 Cedar Lane PS 5/11/2012 Yes 6/15/2011 | Assessed from wet well inspection. |5/11/2012 Yes 5/11/2012 Yes - N/A 5/11/2012 Yes 5/11/2012 Yes
105 Chesapeake Blvd PS 5/14/2012 Yes 5/13/2011| Assessed from wet well inspection. |5/14/2012 Yes 5/14/2012 Yes 5/14/2012 Yes - N/A 5/14/2012 Yes
106 City Park PS 5/11/2012 Yes 5/12/2011| Assessed from wet well inspection. |5/11/2012 Yes 5/11/2012 Yes - N/A - N/A 5/11/2012 Yes
107 Colley Avenue PS 5/11/2012 Yes 6/8/2011 Assessed from wet well inspection.  [5/11/2012 Yes 5/11/2012 Yes 5/11/2012 Yes - N/A 5/11/2012 Yes
108 Dovercourt Road PS 5/14/2012 Yes 6/24/2011| Assessed from wet well inspection.  |5/14/2012 Yes 5/14/2012 Yes - N/A 5/14/2012 Yes 5/14/2012 Yes
109 Dozier's Corner PS 5/25/2012 Yes 9/22/2010 | Assessed from wet well inspection.  |5/25/2012 Yes 5/25/2012 Yes - N/A - N/A 5/25/2012 Yes
110 Ferebee Avenue PS 5/10/2012 Yes 4/25/2011| Assessed from wet well inspection.  |5/10/2012 Yes 5/10/2012 Yes 5/10/2012 Yes - N/A 5/10/2012 Yes
111 Granby Street PS 5/14/2012 Yes 5/13/2011| Assessed from wet well inspection. - N/A 5/14/2012 Yes - N/A - N/A 5/14/2012 Yes
112 | Independence Bivd PRS - N/A - N/A 5/1/2012 Yes 5/1/2012 Yes 5/1/2012 Yes - N/A 5/1/2012 Yes
113 | Luxembourg Avenue PS 5/21/2012 Yes 5/23/2011 | Assessed from wet well inspection. |5/21/2012 Yes 5/21/2012 Yes 5/21/2012 Yes - N/A 5/21/2012 Yes
114 Monroe Place PS 5/14/2012 Yes 5/17/2011| Assessed from wet well inspection. - N/A 5/14/2012 Yes - N/A - N/A 5/14/2012 Yes
115 Newtown Road PS 5/1/2012 Yes 5/24/2011| Assessed from wet well inspection. | 5/1/2012 Yes 5/1/2012 Yes 5/1/2012 Yes - N/A 5/1/2012 Yes
116 Norchester Street PS 5/14/2012 Yes 8/5/2010 Assessed from wet well inspection.  |5/14/2012 Yes 5/14/2012 Yes - N/A 5/14/2012 Yes 5/14/2012 Yes
117 North Shore Road PS 5/14/2012 Yes 6/24/2011 | Assessed from wet well inspection. |5/14/2012 Yes 5/14/2012 Yes 5/14/2012 Yes - N/A 5/14/2012 Yes
118 Norview Avenue PS 5/14/2012 Yes 5/12/2011| Assessed from wet well inspection. |5/14/2012 Yes 5/14/2012 Yes - N/A - N/A 5/14/2012 Yes
119 Park Avenue PS 5/10/2012 Yes 4/13/2011| Assessed from wet well inspection.  |5/10/2012 Yes 5/10/2012 Yes 5/10/2012 Yes - N/A 5/10/2012 Yes
120 Pine Tree PRS - N/A - N/A 5/1/2012 Yes 5/1/2012 Yes 5/1/2012 Yes - N/A 5/1/2012 Yes
121 Plume Street PS 5/14/2012 Yes 6/29/2011| Assessed from wet well inspection. |5/14/2012 Yes 5/14/2012 Yes - N/A - N/A 5/14/2012 Yes
122 Powhatan Avenue PS 5/21/2012 Yes 5/17/2011| Assessed from wet well inspection. |5/21/2012 Yes 5/21/2012 Yes - N/A - N/A 5/21/2012 Yes
123 Quail Avenue PS 5/15/2012 Yes 9/14/2011| Assessed from wet well inspection.  |5/15/2012 Yes 5/15/2012 Yes - N/A - N/A 5/15/2012 Yes
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Table B-7. Pump Station Alarms

Wet Well High Level Alarm Wet Well Low Level Alarm Dry Well Flood Alarm Loss of Utility Power Generator ON/OFF Alternate Power in use Pump Failure
PS Name Facility Type Alarm
Test Date | Alarm Operational | Test Date Alarm Operational Test Date | Alarm Operational | Test Date | Alarm Operational Test Date | Alarm Operational | Test Date | Alarm Operational Test Date Transmission
124 Richmond Crescent PS 5/14/2012 Yes 5/17/2011| Assessed from wet well inspection. |5/14/2012 Yes 5/14/2012 Yes 5/14/2012 Yes - N/A 5/14/2012 Yes
125 Seay Avenue PS 5/11/2012 Yes 5/26/2011| Assessed from wet well inspection. |5/11/2012 Yes 5/11/2012 Yes - N/A - N/A 5/11/2012 Yes
127 State Street PS 5/15/2012 Yes 8/27/2010| Assessed from wet well inspection. |5/15/2012 Yes 5/15/2012 Yes 5/15/2012 Yes - N/A 5/15/2012 Yes
128 Steamboat Creek PS 5/1/2012 Yes 3/9/2011 Assessed from wet well inspection. 5/1/2012 Yes 5/1/2012 Yes 5/1/2012 Yes - N/A 5/1/2012 Yes
129 Taussig Bivd PS 5/21/2012 Yes 6/9/2011 Assessed from wet well inspection.  |5/21/2012 Yes 5/21/2012 Yes - N/A 5/21/2012 Yes 5/21/2012 Yes
130 | Virginia Beach Blvd PS 5/11/2012 Yes 5/24/2011| Assessed from wet well inspection. |5/11/2012 Yes 5/11/2012 Yes - N/A - N/A 5/11/2012 Yes
131 | Washington District PS 5/25/2012 Yes 3/8/2011 Assessed from wet well inspection.  [5/25/2012 Yes 5/25/2012 Yes - N/A 5/25/2012 Yes 5/25/2012 Yes
132 Willoughby Avenue PS 5/17/2012 Yes 4/25/2011| Assessed from wet well inspection.  [5/17/2012 Yes 5/17/2012 Yes - N/A - N/A 5/17/2012 Yes
133 | Providence Road PRS - N/A - N/A 5/3/2012 Yes 5/3/2012 Yes 5/3/2012 Yes - N/A 5/3/2012 Yes
134 Pughsville Road PRS - N/A - N/A 5/7/2012 Yes 6/4/2012 Yes 6/4/2012 Yes - N/A 5/7/2012 Yes
135 Suffolk PS 5/7/2012 Yes 6/29/2011| Assessed from wet well inspection. 5/7/2012 Yes 6/19/2012 Yes 6/19/2012 Yes - N/A 5/7/2012 Yes
137 Bowers Hill PRS - N/A - N/A 5/7/2012 Yes 6/4/2012 Yes 6/4/2012 Yes - N/A 5/7/2012 Yes
138 Deep Creek PRS - N/A - N/A 5/7/2012 Yes 6/4/2012 Yes 6/4/2012 Yes - N/A 5/7/2012 Yes
139 Quail Avenue PRS PRS - N/A - N/A 5/15/2015 Yes 5/15/2012 Yes 5/15/2012 Yes - N/A 5/15/2012 Yes
140 Atlantic Avenue PRS - N/A - N/A 5/2/2012 Yes 5/2/2012 Yes 5/2/2012 Yes - N/A 5/2/2012 Yes
141 Hanover Avenue PS 5/14/2012 Yes 5/13/2011| Assessed from wet well inspection. - N/A 5/14/2012 Yes - N/A - N/A 5/14/2012 Yes
142 | Jamestown Crescent PS 5/14/2012 Yes 5/13/2011| Assessed from wet well inspection. - N/A 5/14/2012 Yes - N/A - N/A 5/14/2012 Yes
143 Shipps Comer PRS - N/A - N/A 5/3/2012 Yes 5/3/2012 Yes 5/3/2012 Yes - N/A 5/3/2012 Yes
144 Elmhurst Lane PS 5/7/2012 Yes 7/12/2011| Assessed from wet well inspection. | 5/7/2012 Yes 6/5/2012 Yes 6/5/2012 Yes - N/A 5/7/2012 Yes
145 Rodman Avenue PS 5/7/2012 Yes 10/11/201 Assessed from routine drawdown. 5/7/2012 Yes 6/4/2012 Yes 6/4/2012 Yes - N/A 5/7/2012 Yes
146 Camden Avenue PS 5/7/2012 Yes 7/22/2011| Assessed from wet well inspection. 5/7/2012 Yes 7/20/2012 Yes 7/20/2012 Yes - N/A 5/7/2012 Yes
147 Chesterfield Blvd PS 5/14/2012 Yes 5/13/2011| Assessed from wet well inspection. - N/A 5/14/2012 Yes - N/A - N/A 5/14/2012 Yes
148 Ingleside Road PS 5/4/2012 Yes 5/24/2011 | Assessed from wet well inspection. - N/A 5/4/2012 Yes - N/A - N/A 5/4/2012 Yes
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Table B-7. Pump Station Alarms

Wet Well High Level Alarm Wet Well Low Level Alarm Dry Well Flood Alarm Loss of Utility Power Generator ON/OFF Alternate Power in use Pump Failure
PS Name Facility Type Alarm
Test Date | Alarm Operational | Test Date Alarm Operational Test Date | Alarm Operational | Test Date | Alarm Operational Test Date | Alarm Operational | Test Date | Alarm Operational Test Date Transmission

151 Kempsville Road PRS - N/A - N/A 5/3/2012 Yes 5/3/2012 Yes 5/3/2012 Yes - N/A 5/3/2012 Yes
152 Terminal Blvd PRS - N/A - N/A 5/14/2012 Yes 5/14/2012 Yes 5/14/2012 Yes - N/A 5/14/2012 Yes
153 Laskin Road PRS - N/A - N/A 5/2/2012 Yes 5/2/2012 Yes 5/2/2012 Yes - N/A 5/2/2012 Yes
154 RT337 PRS - N/A - N/A 5/7/2012 Yes 6/5/2012 Yes 6/5/2012 Yes - N/A 5/7/2012 Yes
201 25th Street PS 6/28/2012 Yes 10/7/2008 Assessed from routine drawdown.  |6/28/2012 Yes 6/28/2012 Yes 6/28/2012 Yes - N/A 6/28/2012 Yes
202 33rd Street PS 6/28/2012 Yes 7/6/2011 Assessed from routine drawdown.  |6/28/2012 Yes 6/28/2012 Yes 6/28/2012 Yes - N/A 6/28/2012 Yes
203 BayShore PS 6/19/2012 Yes 7/25/2011| Assessed from wet well inspection. (6/19/2012 Yes 6/19/2012 Yes 6/19/2012 Yes - N/A 6/19/2012 Yes
204 Bloxoms Corner PS 6/19/2012 Yes 8/4/2011 |Assessed during corrective maintenance.|6/19/2012 Yes 6/19/2012 Yes - N/A 6/19/2012 Yes 6/19/2012 Yes
205 Big Bethel PRS - N/A - N/A 6/20/2012 Yes 6/20/2012 Yes 6/20/2012 Yes - N/A 6/20/2012 Yes
206 Bridge Street PS 6/19/2012 Yes 8/29/2011 Assessed from routine drawdown.  |6/19/2012 Yes 6/19/2012 Yes 6/19/2012 Yes - N/A 6/19/2012 Yes
207 Center Avenue PS 6/28/2012 Yes 3/6/2009 |Assessed during corrective maintenance.|6/28/2012 Yes 7/3/2012 Yes 7/3/2012 Yes - N/A 6/28/2012 Yes
208 Claremont PS 6/28/2012 Yes 7/15/2011| Assessed from wet well inspection. {6/28/2012 Yes 6/28/2012 Yes 6/28/2012 Yes - N/A 6/28/2012 Yes
209 Copeland Park PS 6/28/2012 Yes 1/4/2012 |Assessed during corrective maintenance.|6/28/2012 Yes 6/28/2012 Yes 6/28/2012 Yes - N/A 6/28/2012 Yes
210 Ferguson Park PS 6/28/2012 Yes 12/2i/201 Assessed during corrective maintenance.|6/28/2012 Yes 7/3/2012 Yes 7/3/2012 Yes - N/A 6/28/2012 Yes
211 Hampton Univ. PS 6/20/2012 Yes 9/27/2011 Assessed from routine drawdown.  |6/20/2012 Yes 6/20/2012 Yes - N/A 6/20/2012 Yes 6/20/2012 Yes
212 Hilton School PS 7/3/2012 Yes 10/ 1i/201 Assessed from routine drawdown. 7/3/2012 Yes 7/3/2012 Yes 7/3/2012 Yes - N/A 7/3/2012 Yes
213 Jefferson Avenue PS 6/28/2012 Yes 7/6/2011 Assessed from routine drawdown.  |6/28/2012 Yes 6/28/2012 Yes - N/A - N/A 6/28/2012 Yes
214 Kingsmill PS 6/26/2012 Yes 10/22/201 Assessed during corrective maintenance.|6/26/2012 Yes 6/26/2012 Yes 6/26/2012 Yes - N/A 6/26/2012 Yes
215 Lee Hall* PRS - - - - - - - - - - - - - -
216 Lucas Creek PS 6/26/2012 Yes 6/3/2009 |[Assessed during corrective maintenance.|6/26/2012 Yes 6/26/2012 Yes 6/26/2012 Yes - N/A 6/26/2012 Yes
217 Langley Circle PS 6/19/2012 Yes 9/22/2010| Assessed from wet well inspection. (6/19/2012 Yes 6/19/2012 Yes - N/A 6/19/2012 Yes 6/19/2012 Yes
218 Morrison PS 7/3/2012 Yes 9/26/2008 [Assessed during corrective maintenance.| 7/3/2012 Yes 7/3/2012 Yes 7/3/2012 Yes - N/A 7/3/2012 Yes
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Table B-7. Pump Station Alarms

Wet Well High Level Alarm Wet Well Low Level Alarm Dry Well Flood Alarm Loss of Utility Power Generator ON/OFF Alternate Power in use Pump Failure
PS Name Facility Type Alarm
Test Date | Alarm Operational | Test Date Alarm Operational Test Date | Alarm Operational | Test Date | Alarm Operational Test Date | Alarm Operational | Test Date | Alarm Operational Test Date Transmission
219 Newmarket PS 6/28/2012 Yes 6/8/2012 |Assessed during corrective maintenance.|6/28/2012 Yes 6/28/2012 Yes 6/28/2012 Yes - N/A 6/28/2012 Yes
220 Normandy Lane PS 7/3/2012 Yes 10/6/2011 Assessed from routine drawdown. 7/3/2012 Yes 7/3/2012 Yes 7/3/2012 Yes - N/A 7/3/2012 Yes
221 Patrick Henry PS 6/20/2012 Yes 10/7/2009 |Assessed during corrective maintenance.|6/20/2012 Yes 6/20/2012 Yes 6/20/2012 Yes - N/A 6/20/2012 Yes
223 Washington Street PS 6/19/2012 Yes 6/30/2011 Assessed from routine drawdown.  |6/19/2012 Yes 6/19/2012 Yes 6/19/2012 Yes - N/A 6/19/2012 Yes
224 Woodland Road PS 6/19/2012 Yes 9/14/2009 | Assessed from wet well inspection.  (6/19/2012 Yes 6/19/2012 Yes 6/19/2012 Yes - N/A 6/19/2012 Yes
225 Willard Avenue PS 6/20/2012 Yes 7/14/2010 | Assessed from wet well inspection. {6/20/2012 Yes 6/20/2012 Yes 6/20/2012 Yes - N/A 6/20/2012 Yes
226 Williamsburg PS 6/26/2012 Yes 8/5/2011 Assessed from routine drawdown.  |6/26/2012 Yes 6/26/2012 Yes 6/26/2012 Yes - N/A 6/26/2012 Yes
227 Fort Eustis PS 6/26/2012 Yes 11/2/2010 | Assessed from wet well inspection. |6/26/2012 Yes 6/26/2012 Yes 6/26/2012 Yes - N/A 6/26/2012 Yes
229 | Colonial Williamsburg PS 6/27/2012 Yes 8/31/2011| Assessed from wet well inspection. [6/27/2012 Yes 6/27/2012 Yes 6/27/2012 Yes - N/A 6/27/2012 Yes
230 Rolling Hills PS 6/27/2012 Yes 9/1/2011 Assessed from routine drawdown.  |6/27/2012 Yes 6/27/2012 Yes 6/27/2012 Yes - N/A 6/27/2012 Yes
231 Ford's Colony PS 6/27/2012 Yes 10/ 13/201 Assessed from routine drawdown.  |6/27/2012 Yes 6/27/2012 Yes 6/27/2012 Yes - N/A 6/27/2012 Yes
232 Greensprings PS 6/26/2012 Yes 9/1/2011 Assessed from routine drawdown.  |6/26/2012 Yes 6/26/2012 Yes 6/26/2012 Yes - N/A 6/26/2012 Yes
233 Lodge Road PS 6/26/2012 Yes 8/30/2011 | Assessed from wet well inspection. |6/26/2012 Yes 6/26/2012 Yes 6/26/2012 Yes - N/A 6/26/2012 Yes

*Station is not currently in service.
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Table B-8A. SCAT Checklist (updated February 2014)

Pump Station Number Facility Information 9VAC25-790-380. SEWAGE PUMPING. 9VAC25-790-390. RELIABILITY.
Is station physically I.s station Does.the PS Firm Can pumps pass 3" | Are check Is the wet well designec.l for Does the station ) Is tt!e generator Are the alternate Is the seco.ndary For dual:fee.d, are
. physically located | Are atleast2 Capacity exceed the . . . unsettled sewage? If applicable, | have allowances . sized in accordance feed rating the circuits
Pump Station Number Tipe EEREGLR) | PEEEEL TR0 above the 25-year pumps observed peak AR d||?ch_arge LTSI are fillets sloped one-to-one and is | for continuous M?thOd to va'd?'. with the reliability Bl 1 greater than or separated to
e yearfloPd/ wave flood/wave installed? | hourly flow from the .or et vl place. on the horizontal area no greaterthan | operability 24 e classification of the separ.ate equal tothe |preventa common
A action? FPR period? nigelesEay | eeiline? necessary? hours per day? pump station? S primary? mode of failure?

101 PS 1967 Y Y Y Y Y Y N Y Dual Feed N/A Y INA INA
102 PS 1955 N N Y Y Y Y N Y Permanent Reserve Pump N/A N/A N/A N/A
103 PS 1948 Y Y Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
104 PS 1962 Y Y Y Y Y Y N Y Dual Feed N/A Y INA INA
105 PS 1954 Y Y Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
106 PS 1948 Y Y Y Y Y Y N Y Permanent Reserve Pump N/A N/A N/A N/A
107 PS 1969 Y Y Y Y Y Y Y Y Permanent Generator Y N/A N/A N/A
108 PS 1961 Y Y Y Y Y Y Y Y Dual Feed N/A Y INA Y

109 PS 1962 Y* Y* Y N Y Y N Y Permanent Reserve Pump N/A N/A N/A N/A
110 PS 1951 N N Y N Y Y N Y Permanent Generator Y N/A N/A N/A
111 PS 1977 Y Y Y Y Y Y Y Y Permanent Generator Y N/A N/A N/A
112 PRS 1968 Y Y Y Y Y Y N/A Y Permanent Generator INA N/A N/A N/A
113 PS 1962 N N Y Y Y Y N Y Permanent Generator INA N/A N/A N/A
114 PS 1953 N N Y N Y Y INA Y Permanent Reserve Pump N/A N/A N/A N/A
115 PS 1967 Y Y Y Y Y Y Y Y Permanent Generator Y N/A N/A N/A
116 PS 1948 Y Y Y N Y Y N Y Dual Feed N/A Y INA INA
117 PS 1949 N N Y N Y Y N Y Permanent Generator Y N/A N/A N/A
118 PS 1955 Y Y Y N Y Y N \ g;‘r’t‘gl:f:zzzfgn‘:’m N/A N/A N/A N/A
119 PS 1922 Y Y Y N Y Y N Y Permanent Generator INA N/A N/A N/A
120 PRS 1970 Y Y Y Y Y Y N/A Y Permanent Generator Y N/A N/A N/A
121 Ps 1956 Y Y \ Y \ Y N Y g;x;f:’;“’;;fs:m N/A N/A N/A N/A
122 PS 1948 Y Y Y N Y Y N Y g;‘r’t‘gl:f:zzzfgn‘:’m N/A N/A N/A N/A
123 PS 1958 Y Y Y N Y Y N Y Permanent Generator INA N/A N/A N/A
124 PS 1948 N Y Y N Y Y N Y Permanent Generator Y N/A N/A N/A
125 PS 1952 Y Y Y Y Y Y N Y Permanent Reserve Pump N/A N/A N/A N/A
127 PS 1982 Y Y Y Y Y Y Y Y Permanent Generator INA N/A N/A N/A
128 PS 1948 N Y Y N Y Y N Y Permanent Generator Y N/A N/A N/A
129 PS 1943 Y Y Y Y Y Y Y Y Dual Feed N/A Y INA Y

130 PS 1976 Y Y \ Y \ Y INA Y gx;‘l’:‘;‘;ﬂf::;m N/A N/A N/A N/A
131 PS 1979 N N Y Y Y Y INA Y Dual Feed N/A Y INA Y

132 PS 1948 Y Y Y N Y Y N Y :;m;f:';‘;ﬂf::m N/A N/A N/A N/A
133 PRS 1979 Y Y Y INA Y Y N/A Y Permanent Generator Y N/A N/A N/A
134 PRS 1979 Y Y Y N Y Y N/A Y Permanent Generator INA N/A N/A N/A
135 PS 1979 Y Y Y Y Y Y Y Y Permanent Generator Y N/A N/A N/A
137 PRS 1977 Y Y Y Y Y Y N/A Y Permanent Generator Y N/A N/A N/A
138 PRS 1977 Y Y Y Y Y Y N/A Y Permanent Generator Y N/A N/A N/A
139 PRS 1978 Y Y Y Y Y Y N/A Y Permanent Generator INA N/A N/A N/A
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Table B-8A. SCAT Checklist (updated February 2014)

Pump Station Number Facility Information 9VAC25-790-380. SEWAGE PUMPING. 9VAC25-790-390. RELIABILITY.
Is station physically I.s station Does.the PS Firm Can pumps pass 3" | Are check Is the wet well designec.l for Does the station ) Is tt!e generator Are the alternate Is the seco.ndary For dual:fee.d, are
. physically located | Are atleast2 Capacity exceed the . . . unsettled sewage? If applicable, | have allowances . sized in accordance feed rating the circuits
Pump Station Number Tipe EEREGLR) | PEEEEL TR0 above the 25-year pumps observed peak AR d||?ch_arge LTSI are fillets sloped one-to-one and is | for continuous M?thOd to va'd?'. with the reliability Bl 1 greater than or separated to
e yearfloPd/ wave flood/wave installed? | hourly flow from the .or et vl place. on the horizontal area no greaterthan | operability 24 e classification of the separ.ate equal tothe |preventa common
A action? FPR period? nigelesEay | eeiline? necessary? hours per day? pump station? S primary? mode of failure?

140 PRS 1976 Y Y Y Y Y Y N/A Y Permanent Generator Y N/A N/A N/A
141 PS 1953 N N Y N Y 4 N Y E;‘:t";’;f:zzzfsn":m N/A N/A N/A N/A
142 PS 1953 N N Y N Y Y N Y féﬂéf?@ﬁﬂf&ﬂl N/A N/A N/A N/A
143 PRS 1984 Y Y Y Y Y Y N/A Y Permanent Generator Y N/A N/A N/A
144 PS 1962 Y Y Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
145 PS 1942 Y Y Y Y Y Y Y Y Permanent Generator Y N/A N/A N/A
146 PS 1946 Y Y Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
147 PS 1976 N N Y INA Y \ N \ g::t‘:l:f:z:';f:n‘:’m N/A N/A N/A N/A
148 PS 1976 Y Y Y Y Y Y N Y féﬂéf:’éﬂﬂfsnm N/A N/A N/A N/A
151 PRS 1995 Y Y Y Y Y Y N/A Y Permanent Generator Y N/A N/A N/A
152 PRS 1992 Y Y Y N Y Y N/A Y Permanent Generator Y N/A N/A N/A
153 PRS 1993 Y Y Y Y Y Y N/A Y Permanent Generator Y N/A N/A N/A
154 PRS 2005 Y Y Y Y Y Y N/A Y Permanent Generator Y N/A N/A N/A
201 PS 1944 Y Y Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
202 PS 1944 Y Y Y N Y Y N Y Permanent Generator Y N/A N/A N/A
203 PS 1946 Y* Y* Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
204 PS 1966 N N Y N Y Y N Y Dual Feed N/A Y INA Y

205 PRS 1971 Y Y Y Y Y Y N/A Y Permanent Generator Y N/A N/A N/A
206 PS 1945 Y* Y* Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
207 PS 1946 Y Y Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
208 PS 1944 Y Y Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
209 PS 1977 Y Y Y Y Y Y N Y Permanent Generator INA N/A N/A N/A
210 PS 1968 Y Y Y Y N Y N Y Permanent Generator Y N/A N/A N/A
211 PS 1945 Y* Y* Y INA Y Y N Y Dual Feed N/A INA INA INA

212 PS 1948 Y Y Y N Y Y N Y Permanent Generator Y N/A N/A N/A
213 PS 1944 Y Y Y N Y Y N Y Permanent Generator N/A N/A N/A N/A
214 PS 1971 Y Y Y Y Y Y Y Y Permanent Generator Y N/A N/A N/A
215 PRS 1974 Y Y Y INA Y Y N/A Y Permanent Generator INA N/A N/A N/A
216 PS 1970 Y Y Y Y Y Y N Y Permanent Generator INA N/A N/A N/A
217 PS 1969 Y Y Y Y Y Y Y Y Dual Feed N/A Y INA INA
218 PS 1955 Y Y Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
219 PS 1953 Y Y Y N Y Y N Y Permanent Generator INA N/A N/A N/A
220 PS 1968 Y Y Y N Y Y N Y Permanent Generator Y N/A N/A N/A
221 PS 1943 Y Y Y N Y Y N Y Permanent Generator Y N/A N/A N/A
223 PS 1947 N Y Y N Y Y N Y Permanent Generator Y N/A N/A N/A
224 PS 1960 Y Y Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
225 PS 1946 Y* Y Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
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Table B-8A. SCAT Checklist (updated February 2014)

Pump Station Number Facility Information 9VAC25-790-380. SEWAGE PUMPING. 9VAC25-790-390. RELIABILITY.
Is station physicall Is station Does the PS Firm Can pumps pass 3" Are check Is the wet well designed for Does the station Is the generator Are the alternate Is the secondary | For dual-feed, are
. Phy; y physically located | Are atleast2 Capacity exceed the p p .p . unsettled sewage? If applicable, | have allowances . sized in accordance feed rating the circuits
, Installation |located above the 100- or grinder discharge| valvesin 8 : . Method to Provide . - feeds fed from
Pump Station Number Tipe above the 25-year pumps observed peak - are fillets sloped one-to-one and is | for continuous . L with the reliability greater than or separated to
Year year flood/wave . or pass 2" with place on . - Continuous Operability . separate
. flood/wave installed? |hourly flow from the| . L the horizontal area no greaterthan | operability 24 classification of the . equal tothe |preventa common
action? : . integral screen? | each line? . substations? . .
action? FPR period? necessary? hours per day? pump station? primary? mode of failure?
226 PS 1970 Y Y Y Y Y Y Y Y Permanent Generator Y N/A N/A N/A
227 PS 1998 Y Y Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
229 PS 2005 Y Y Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
230 PS 1982 Y Y Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
231 PS 1988 Y Y Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
232 PS 2002 Y Y Y Y Y Y N Y Permanent Generator Y N/A N/A N/A
233 PS 2002 Y Y Y Y Y Y Y Y Permanent Generator Y N/A N/A N/A

INA: Information not available

* Station is equipped with storm boards for extra flooding protection as described in Section 2.5.1.
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Table B-8B. SCAT Checklist (updated February 2014)

Pump Station Number Facility Information 9VAC25-790-400. PUMPING EQUIPMENT. 9VAC25-790-410. PORTABLE EQUPIMENT AND DIVERSIONS.
Is the gen r in m n le pum .
Pump Station Number Tpe Installation Year ﬁ:)en?:;;“:rt;r:cigg Is the motor protected on Is adequate w_orking Are arc flash labels Is equipment I(_)cated in iniite:eﬁze(:\rta;?t::fttati%zy;::rler quT; SoR:hf:IET:bT; g;erg:erts:t;g:n tﬁz Afroertrg‘:)riz ‘;r::::’s';s
from moisture? all three phases? clearance available? present? wet wells explosion proof? | source? Does t.he system allqw for time? _wet well apd connection of lines?
three starts without recharging? discharge side?
101 PS 1967 Y INA N N Y N/A N/A Y Y
102 PS 1955 Y Y N N Y N/A N/A Y Y
103 PS 1948 Y Y Y N Y Y N/A Y Y
104 PS 1962 Y Y INA Y Y N/A N/A Y Y
105 PS 1954 Y Y N Y Y Y N/A Y Y
106 PS 1948 Y Y N N INA N/A N/A Y Y
107 PS 1969 Y Y N N Y Y N/A Y Y
108 PS 1961 Y Y Y N Y N/A N/A Y Y
109 PS 1962 Y Y Y N Y N/A N/A Y Y
110 PS 1951 Y Y Y N INA Y N/A Y Y
111 PS 1977 Y Y Y N Y N/A N/A Y Y
112 PRS 1968 Y INA N N N/A Y N/A N/A N/A
113 PS 1962 Y Y N N Y Y N/A Y Y
114 PS 1953 Y Y Y N INA N/A N/A Y Y
115 PS 1967 Y INA N N Y Y N/A Y Y
116 PS 1948 Y Y Y Y Y N/A N/A Y Y
117 PS 1949 Y Y Y N Y Y N/A Y Y
118 PS 1955 Y Y Y Y Y N/A N Y Y
119 PS 1922 Y INA N Y INA Y N/A Y Y
120 PRS 1970 Y Y N N N/A Y N/A N/A N/A
121 PS 1956 Y Y Y Y Y N/A Y N/A Y
122 PS 1948 Y Y N N Y N/A N Y Y
123 PS 1958 Y INA Y Y Y Y N/A Y Y
124 PS 1948 Y Y Y Y Y Y N/A Y Y
125 PS 1952 Y Y Y N Y N/A N/A Y Y
127 PS 1982 Y Y N N Y Y N/A Y Y
128 PS 1948 Y Y N N INA Y N/A Y Y
129 PS 1943 Y INA Y N Y N/A N/A Y Y
130 PS 1976 Y Y N N INA N/A N Y Y
131 PS 1979 Y Y Y N Y N/A N/A Y Y
132 PS 1948 Y Y N N INA N/A N Y Y
133 PRS 1979 Y Y Y N N/A Y N/A N/A N/A
134 PRS 1979 Y Y N N N/A Y N/A N/A N/A
135 PS 1979 Y Y Y N Y Y N/A Y Y
137 PRS 1977 Y Y Y Y N/A Y N/A N/A N/A
138 PRS 1977 Y Y Y Y N/A Y N/A N/A N/A
139 PRS 1978 Y Y Y Y N/A Y N/A N/A N/A
140 PRS 1976 Y Y Y Y N/A Y N/A N/A N/A
141 PS 1953 Y Y Y N Y N/A N Y Y
142 PS 1953 Y Y Y N Y N/A N Y Y
143 PRS 1984 Y Y Y N N/A Y N/A N/A N/A
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Table B-8B. SCAT Checklist (updated February 2014)

Pump Station Number Facility Information 9VAC25-790-400. PUMPING EQUIPMENT. 9VAC25-790-410. PORTABLE EQUPIMENT AND DIVERSIONS.
Is the gen r in m n le pum .
Pump Station Number Tpe Installation Year ﬁ:)en?:;;“:rt;r:cigg Is the motor protected on Is adequate w_orking Are arc flash labels Is equipment I(_)cated in iniite:eﬁze(:\rta;?t::fttati%zy;::rler quT; SoR:hf:IET:bT; g;erg:erts:t;g:n tﬁz Afroertrg‘:)riz ‘;r::::’s';s
from moisture? all three phases? clearance available? present? wet wells explosion proof? | source? Does t.he system allqw for time? _wet well apd connection of lines?
three starts without recharging? discharge side?
144 PS 1962 Y Y Y Y Y Y N/A Y Y
145 PS 1942 Y Y N Y Y Y N/A Y Y
146 PS 1946 Y Y N N INA Y N/A Y Y
147 PS 1976 Y Y Y N INA N/A N Y Y
148 PS 1976 Y Y Y N INA N/A N Y Y
151 PRS 1995 Y Y Y Y N/A Y N/A N/A N/A
152 PRS 1992 Y Y Y N N/A Y N/A N/A N/A
153 PRS 1993 Y Y Y Y N/A Y N/A N/A N/A
154 PRS 2005 Y Y Y Y N/A Y N/A N/A N/A
201 PS 1944 Y Y N Y Y Y N/A Y Y
202 PS 1944 Y Y N N Y Y N/A Y Y
203 PS 1946 Y Y Y Y Y Y N/A Y Y
204 PS 1966 Y Y N Y INA N/A N/A Y Y
205 PRS 1971 Y Y N N N/A Y N/A N/A N/A
206 PS 1945 Y Y Y N Y Y N/A Y Y
207 PS 1946 Y Y N Y Y Y N/A Y Y
208 PS 1944 Y Y Y Y Y Y N/A Y Y
209 PS 1977 Y Y N N Y Y N/A Y Y
210 PS 1968 Y Y N Y Y Y N/A Y Y
211 PS 1945 Y Y Y Y Y N/A N/A Y Y
212 PS 1948 Y Y Y Y Y Y N/A Y Y
213 PS 1944 Y Y Y Y Y N/A N/A Y Y
214 PS 1971 Y Y N N Y Y N/A Y Y
215 PRS 1974 Y Y Y N N/A Y N/A N/A N/A
216 PS 1970 Y Y Y N Y Y N/A Y Y
217 PS 1969 Y Y Y N Y N/A N/A Y Y
218 PS 1955 Y Y N Y Y Y N/A Y Y
219 PS 1953 Y Y Y N Y Y N/A Y Y
220 PS 1968 Y Y Y N Y Y N/A Y Y
221 PS 1943 Y Y Y Y INA Y N/A Y Y
223 PS 1947 Y Y Y Y Y Y N/A Y Y
224 PS 1960 Y Y N Y Y Y N/A Y Y
225 PS 1946 Y Y N Y Y Y N/A Y Y
226 PS 1970 Y Y Y N Y Y N/A Y Y
227 PS 1998 Y Y Y Y Y Y N/A Y Y
229 PS 2005 Y Y Y N Y Y N/A Y Y
230 PS 1982 Y Y N N Y Y N/A Y Y
231 PS 1988 Y Y Y N Y Y N/A Y Y
232 PS 2002 Y Y Y N Y Y N/A Y Y
233 PS 2002 Y Y Y N Y Y N/A Y Y

INA: Information not available
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Table B-8C. SCAT Checklist (updated February 2014)

9VAC25-790-440.

Pump Station Number Facility Information 9VAC25-790-420. ALARM SYSTEMS. 9VAC25-790-430. ALTERNATIVES FORCE MAINS
Are the following alarms present? Power, Auxiliary Is the alarm in a central Are the pumps removable | Are the electrical controls in located ina | Are the shut-off and .
Pump Station Number Type Installation Year | Power, Failure of pumps to discharge liquid, Wet well location, monitored 24 Does the system have i and reconnectable a suitable housing to protect against | check valves located Are the pIp:S
high liquid level alarm, Dry well high liquid level alarm hours,/day? battery or other backup? without entry? weather and vandalism? in separate vault? anchored?
101 PS 1967 Y* Y Y N/A N/A N/A Y
102 PS 1955 Y* Y Y N/A N/A N/A Y
103 PS 1948 Y* Y Y N/A N/A N/A Y
104 PS 1962 Y+ Y Y N/A N/A N/A Y
105 PS 1954 Y* Y Y N/A N/A N/A Y
106 PS 1948 Y* Y Y N/A N/A N/A Y
107 PS 1969 Y* Y Y N/A N/A N/A Y
108 PS 1961 Y* Y Y N/A N/A N/A Y
109 PS 1962 Y* Y Y N/A N/A N/A Y
110 PS 1951 Y* Y Y N/A N/A N/A Y
111 PS 1977 Y* Y Y Y Y Y Y
112 PRS 1968 Y* Y Y N/A N/A N/A Y
113 PS 1962 Y* Y Y N/A N/A N/A Y
114 PS 1953 Y* Y Y N/A N/A N/A Y
115 PS 1967 Y* Y Y N/A N/A N/A Y
116 PS 1948 Y* Y Y N/A N/A N/A Y
117 PS 1949 Y* Y Y N/A N/A N/A Y
118 PS 1955 Y* Y Y N/A N/A N/A Y
119 PS 1922 Y* Y Y N/A N/A N/A Y
120 PRS 1970 Y* Y Y N/A N/A N/A Y
121 PS 1956 Y* Y Y N/A N/A N/A Y
122 PS 1948 Y* Y Y N/A N/A N/A Y
123 PS 1958 Y* Y Y N/A N/A N/A Y
124 PS 1948 Y* Y Y N/A N/A N/A Y
125 PS 1952 Y* Y Y N/A N/A N/A Y
127 PS 1982 Y* Y Y N/A N/A N/A Y
128 PS 1948 Y* Y Y N/A N/A N/A Y
129 PS 1943 Y* Y Y N/A N/A N/A Y
130 PS 1976 Y* Y Y N/A N/A N/A Y
131 PS 1979 Y* Y Y N/A N/A N/A Y
132 PS 1948 Y* Y Y N/A N/A N/A Y
133 PRS 1979 Y* Y Y N/A N/A N/A Y
134 PRS 1979 Y* Y Y N/A N/A N/A Y
135 PS 1979 Y* Y Y N/A N/A N/A Y
137 PRS 1977 Y* Y Y N/A N/A N/A Y
138 PRS 1977 Y* Y Y N/A N/A N/A Y
139 PRS 1978 Y* Y Y N/A N/A N/A Y
140 PRS 1976 Y* Y Y N/A N/A N/A Y
141 PS 1953 Y* Y Y Y Y Y Y
142 PS 1953 Y* Y Y Y Y Y Y
143 PRS 1984 Y* Y Y N/A N/A N/A Y
144 PS 1962 Y* Y Y N/A N/A N/A Y
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Table B-8C. SCAT Checklist (updated February 2014)

9VAC25-790-440.

Pump Station Number Facility Information 9VAC25-790-420. ALARM SYSTEMS. 9VAC25-790-430. ALTERNATIVES FORCE MAINS
Are the following alarms present? Power, Auxiliary Is the alarm in a central Are the pumps removable | Are the electrical controls in located ina | Are the shut-off and .
Pump Station Number Type Installation Year | Power, Failure of pumps to discharge liquid, Wet well location, monitored 24 Does the system have i and reconnectable a suitable housing to protect against | check valves located Are the pIp:S
high liquid level alarm, Dry well high liquid level alarm hours,/day? battery or other backup? without entry? weather and vandalism? in separate vault? anchored?
145 PS 1942 & Y Y N/A N/A N/A Y
146 PS 1946 Y* Y Y N/A N/A N/A Y
147 PS 1976 Y* Y Y Y Y Y Y
148 PS 1976 Y* Y Y Y Y Y Y
151 PRS 1995 Y* Y Y N/A N/A N/A Y
152 PRS 1992 Y* Y Y N/A N/A N/A Y
153 PRS 1993 Y* Y Y N/A N/A N/A Y
154 PRS 2005 Y* Y Y N/A N/A N/A Y
201 PS 1944 Y* Y Y N/A N/A N/A Y
202 PS 1944 Y* Y Y N/A N/A N/A Y
203 PS 1946 Y* Y Y N/A N/A N/A Y
204 PS 1966 Y* Y Y N/A N/A N/A Y
205 PRS 1971 Y* Y Y N/A N/A N/A Y
206 PS 1945 Y* Y Y N/A N/A N/A Y
207 PS 1946 Y* Y Y N/A N/A N/A Y
208 PS 1944 Y* Y Y N/A N/A N/A Y
209 PS 1977 Y* Y Y N/A N/A N/A Y
210 PS 1968 Y* Y Y N/A N/A N/A Y
211 PS 1945 Y* Y Y N/A N/A N/A Y
212 PS 1948 Y* Y Y N/A N/A N/A Y
213 PS 1944 Y* Y Y N/A N/A N/A Y
214 PS 1971 Y* Y Y N/A N/A N/A Y
215 PRS 1974 Y* Y Y N/A N/A N/A Y
216 PS 1970 Y* Y Y N/A N/A N/A Y
217 PS 1969 Y* Y Y N/A N/A N/A Y
218 PS 1955 Y* Y Y N/A N/A N/A Y
219 PS 1953 Y* Y Y N/A N/A N/A Y
220 PS 1968 Y* Y Y N/A N/A N/A Y
221 PS 1943 Y* Y Y N/A N/A N/A Y
223 PS 1947 Y* Y Y N/A N/A N/A Y
224 PS 1960 Y* Y Y N/A N/A N/A Y
225 PS 1946 Y* Y Y N/A N/A N/A Y
226 PS 1970 Y* Y Y N/A N/A N/A Y
227 PS 1998 Y* Y Y N/A N/A N/A Y
229 PS 2005 Y* Y Y N/A N/A N/A Y
230 PS 1982 Y* Y Y N/A N/A N/A Y
231 PS 1988 Y* Y Y N/A N/A N/A Y
232 PS 2002 Y* Y Y N/A N/A N/A Y
233 PS 2002 Y* Y Y N/A N/A N/A Y

INA: Information not available

*Station has all alarms except failure of pumps to discharge liquid.
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

. Total .
wEly | Locality- | Peak g | P9 RS
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality 1 Policy Policy (gpm) (gpm)
Name! (gpm) PS 1 €M | gom) | (gpm)
(gpm)
101 Arctic Ave PS MMPS-112 Vé';g:c"rf‘ 3 Yes 4883 4,883 7,000 | 4,448 7,362 756 3,363
102 Ashland Circle PS GFM-35 Norfolk Hleg - - NA 450 100 199 66 438
103 Bainbridge Bivd MMPS-115 Norfolk Hle:E - - NA 1200 458 916 132 1,054
27 Yes 237
30 No 221
31 No 255
Chesapeake 46 No 95
77 No 22
264 No -
940 Yes 181
32 No 99
34 No 115
104 Cedar Lane PS MMPS-122 35 Yes 143 7,281 7,400 1,430 3,625 1,491 6,171
36 Yes 107
37 Yes 204
38 Yes 215
Portsmouth
39 Yes 716
40 Yes 1395
42 No 219
43 No 187
44 No 120
46 No 852
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

. Total .
wEly | Locality- | Peak g | P9 RS
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality 1 Policy Policy (gpm) (gpm)
Name! (gpm) PS 1 €M | gom) | (gpm)
(gpm)
47 Yes 147
48 Yes 77
49 No 192
50 No 23
51 No 288
54 No 49
56 No 328
60 No 486
63 No 124
68 Yes 184
HRSD-
105 1292
HRSD-
118
PS-046 833
105 | ChesapeakeBivdPS | MMPS-043 |  Norfolk PS-048 208 2875 4000 | 3035 | 9,254 931 3,160
PS-056
PS-064
PS-070 306
PS-071 236
i
106 City Park PS MMPS-125 Norfolk HRSD- 160 960 68 71 149 710
111
HRSD-
107 Colley Ave PS MMPS-127 Norfolk 107 NA 8100 1,210 4,602
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

. Total .
wEly | Locality- | Peak g | P9 RS
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality Policy Policy (8pm) (gpm)
Namet (gpm)* PS €™ | gom) | (@om)
(gpm)*
HRSD- ] ]
108
PS-023 . .
PS-047 - -
108 Dovercourt Rd PS MMPS-129 Norfolk PS-049 . . NA 11,300 14,670 21,085 1,245 4,997
PS-069 - -
PS-082 - -
PS-089 - -
11 Yes 215
109 Dozier's Corner PS GFM-38 Chesapeake 22 Yes 70 531 625 0 0 155 838
909 Yes 246
4 Yes 145
5 Yes 158
6 No 46
7 Yes 396
8 Yes 57
110 Ferebee Ave PS GFM-22 Chesapeake 1,231 600 0 0 371 1,546
81 Yes 32
115 No 61
139 No 6
140 Yes 3
910 Yes 327
HRSD-
111 Granby Street MMPS-135 Norfolk 111 - - NA 600 592 1,185 50 265
113 LurembourgPS | MMPS-149 |  Norfolk | PR : : 2976 | 6800 0 910 13 | 1,290
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

. Total .
wEly | Locality- | Peak g | P9 RS
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality 1 Policy Policy (gpm) (gpm)
Name! (gpm) PS 1 €M | gom) | (gpm)
(gpm)
HRSD-
113 - 118
PS-018 - 1218
PS-021 - 556
PS-030 - 410
PS-033 - 667
PS-130 - 7
HRSD- ] ]
114 Monroe Place PS MMPS-150 Norfolk Hlell) NA 1200 346 693 159 1,280
124 i i
HRSD- ] ]
115
Norfolk PS-039 - -
115 Newtown Rd PS MMPS-153 1706 10,500 2,410 3,674 1,159 6,521
PS-065 - -
Virginia
Beach 7 Yes 1706
HRSD-
116 i 449
HRSD- ] ]
125
HRSD- ] ]
130
GFM-28A, HRSD-
116 Norchester PS 28B, 28C, Norfolk 147 - 224 2901 3500 | 2,822 | 5645 1,340 | 4,79
28D HRSD- ] ]
148
PS-026 - 286
PS-031 - 15
PS-043 - 40
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

. Total .
wEly | Locality- | Peak g | P9 RS
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality 1 Policy Policy (gpm) (gpm)
Name e Bl E | @m | @m
(gpm)
PS-051 - 210
PS-052 - 117
PS-066 - 274
PS-072 - 281
PS-073 - 37
PS-081 - -
PS-091 - 821
PS-094 - 54
PS-095 - 21
PS-115 - 12
PS-132 - 53
PS-135 - 7
HRSD- ] ]
117 North Shore Rd PS MMPS-155 Norfolk 117 NA 800 113 227 156 1,017
PS-086 - -
HRSD- ] ]
118 Norview Ave PS MMPS-156 |  Norfolk 118 208 350 0 0 113 607
PS-048 - 208
4 Yes 145
5 Yes 158
6 No 46
119 Park Ave PS MMPS-005 | Chesapeake 3,234 3,600 1,440 2,879 1,001 4,385
7 Yes 396
8 Yes 57
76 No 2
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

Total

Locality . PS Firm | PS Max
. . Locality- Peak PS . .
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality Policy Policy (gpm) (gpm)
Namet (gpm)* PS €™ | gom) | (@om)
(gpm)*
81 Yes 32
115 No 61
132 No 789
139 No 6
140 Yes 3
240 No 17
910 Yes 327
919 Yes 1195
HRSD-
121
121 Plume StPS MMPS-161 Norfolk PS-098 692 695 8680 199 510 602 2,554
PS-129 3
HRSD-
129 222
122 Powhatan Ave PS MMPS-162 Norfolk PS-112 21 375 800 0 0 140 1,125
PS-113 97
PS-114 35
9 Yes 465
36 Yes 50
42 No 144
123 Quail Ave PS GM-24 Chesapeake 1,597 2300 0 0 348 2,503
83 Yes 228
166 No 8
923 Yes 702
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

. Total .
wEly | Locality- | Peak g | P9 RS
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality 1 Policy Policy (gpm) (gpm)
Name! (gpm) PS 1 €M | gom) | (gpm)
(gpm)
Richmond Crescent GFM-39, HRSD-
124 PS 39A Norfolk 124 - - NA 600 0 0 104 855
HRSD- ] ]
125
125 Seay Ave PS MMPS-170 Norfolk PS-066 - 274 328 1000 33 66 160 822
PS-094 - 54
1 No 591
Chesapeake
39 Yes 490
HRSD-
127 - 636
127 State Street PS MMPS-172 2,611 8,400 5,647 8,470 641 5,593
PS- - 24
Norfolk 5035 °
PS-060 - 294
PS-134 - 351
HRSD-
128 - 148
128 Steamboat Creek PS | MMPS-173 Norfolk PS-080 ] 35 186 1700 521 1,043 78 3,180
PS-122 - 3
129 Taussig Blvd PS MMPS-175 Norfolk PS-019 - - NA 10390 0 0 960 7,178
HRSD- ] ]
130
130 Virginia ﬁg“h BVd | MMPs-177 | Norfolk PS-051 ) 210 327 3000 0 0 180 1,542
PS-052 - 117
PS-095 - -
11 Yes 215
131 Washington District MMPS-178 | Chesapeake 13 No 66 1,041 6,500 3,754 6,084 527 2,510
22 Yes 70
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

. Total .
wEly | Locality- | Peak g | P9 RS
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality 1 Policy Policy (gpm) (gpm)
Name! (gpm) PS 1 €M | gom) | (gpm)
(gpm)
56 No 122
241 No 48
909 Yes 246
931 Yes 274
HRSD-
132 Willoughby Ave PS | MMPS-182 Norfolk 132 70 1000 860 1,720 144 2,053
PS-006 70
PS010 Yes 410
PSO11 Yes 90
PS021 Yes
PS022 Yes
PS027 Yes
PS030 Yes 42
PS036 Yes 121
PS042 Yes
135 Suffolk PS GFM-27 Suffolk 2,731 4,700 2,568 5,135 771 3,078
PS055 Yes 215
PS064 Yes
PS065 Yes
PS096 Yes 5
PS112 Yes 21
SCO01-G Yes 163
SC02-G Yes 33
SC03-G Yes 777
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

. Total .
wEly | Locality- | Peak g | P9 RS
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality 1 Policy Policy (gpm) (gpm)
Name! (gpm) PS 1 €M | gom) | (gpm)
(gpm)
SC04-G Yes 422
SC05-G Yes 432
HRSD-
141 Hanover Ave PS GFM-40 Norfolk 141 - - NA 300 0 0 53 440
149 | JamestownCrescent | cpy gy Norfolk | HRSD- . . NA 300 0 0 55 354
PS 142
5 No 5
11 No 339
23 No 850
144 Elmhurst Lane PS MMPS-131 Portsmouth 24 No 3 2,738 6,000 6,699 10,049 696 3,641
25 No 137
26 Yes 1380
67 No 24
9 Yes 943
15 Yes 9
16 Yes 232
19 Yes 877
20 Yes 54
145 Rodman Ave PS MMPS-167 Portsmouth 21 Yes 314 4,711 6,600 3,052 4,578 788 5,059
22 No 1378
27 No 357
28 No 247
45 No 170
59 Yes 40
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

. Total .
wEly | Locality- | Peak g | P9 RS
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality 1 Policy Policy (gpm) (gpm)
Name! (gpm) PS 1 €M | gom) | (gpm)
(gpm)
66 No 90
4 Yes 3366
10 Yes 1666
12 No 460
13 Yes 578
14 No 235
146 Camden Ave PS MMPS-121 Portsmouth 6,922 8400 0 0 1,553 7,130
17 Yes 394
18 Yes 68
53 No 112
62 No 32
64 No 11
HRSD-
147 i 224
147 Chesterfield PS MMPS-124 Norfolk PS-026 - 286 517 600 0 0 NA NA
PS-135 - 7
HRSD- ] ]
148 Ingleside Rd PS MMPS-141 |  Norfolk 148 12 600 0 0 30 303
PS-115 - 12
Newport HRSD
201 25th St MMPS-110 News oy sees Yes 304 NA 1500 139 208 144 1,127
Newport HRSD
202 33rd St MMPS-111 News 002 ¥k Yes 1119 NA 3000 0 0 644 5,454
30 Yes 164
203 Bay Shore Ln PS MMPS-116 Hampton 32 Yes 277 987 2,475 1,265 2,530 258 1,543
203H Yes 546
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

. Total .
wEly | Locality- | Peak g | P9 RS
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality 1 Policy Policy (gpm) (gpm)
Name e Bl E | @m | @m
(gpm)
33 Yes 299
44 Yes 254
45 Yes 18
46 Excluded
204 Bloxoms Corner PS MMPS-118 Hampton 1,342 520 0 0 113 834
47 Yes 99
48 Yes 270
51 Yes 123
204H Yes 279
3 Yes 38
4 Yes 48
5 Yes 68
6 Yes 299
7 Yes 262
11 Yes 849
12 Yes 260
206 Bridge Street PS MMPS-120 Hampton 13 Yes 96 7,163 10,900 11,401 17,101 2,769 9,625
14 Yes 211
15 Yes 28
16 Yes 124
25 Yes 8
27 Yes 712
30 Yes 163
31 Yes 421
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

Total

Locality . PS Firm | PS Max
. . Locality- Peak PS . .
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality 1 Policy Policy (gpm) (gpm)
Name! (gpm) PS 1 €M | gom) | (gpm)
(gpm)
32 Yes 276
203H Yes 546
206H Yes 725
223H Yes 1362
225H Yes 667
HRSD
212 Yes 52
207 Center Avenue MMPS-020 Newport HRSD Yes 1504 1,566 4,775 2,138 4,537 390 2,249
News 207 ****
PS 099 No 10
1 No 335
2 Yes 35
17 Yes 210
98 Yes 3
101 Yes 87
102 Yes 505
208 Claremont PS G%ZMG-D Hampton 105 No 154 5,345 7000 0 0 1,163 5,049
106 Yes 581
107 Yes 364
111 Yes 226
112 Yes 40
164 Yes 1
208H Yes 2804
209 Copeland Park PS MMPS-011 Hampton 100 Yes 77 2,659 5400 0 438 768 3376
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

. Total .
wEly | Locality- | Peak g | P9 RS
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality 1 Policy | Policy | (gpm) [ (gpm)
Name e Bl E | @m | @m
(gpm)
103 Yes 12
104 Yes 224
113 Yes 734
114 No 394
115 Yes 964
209H Yes 119
Newport | pg o4 Yes 135
News
210 Ferguson Park GFM-56 Nﬁ";"‘:f;“ PS011 Yes 497 497 450 286 572 47 255
211 Hampton Inst Removed Hampton None - - NA 800 0 0 *rk *rk
. GFM- Newport - - fx
212 Hilton School PS 57A57B News NA 350 0 0 25 798
GFM- Newport
213 Jefferson Ave PS 58,58, 588 News PS 145 No * NA 1780 0 0 901 3,252
LSA2-5 Yes 228
LSA2-6 No 190
LSA2-7 No 250
LSA2-8 No 69
; LSA2-9 No 186
214 Kingsmill PS MMPS-024 Ja'“gs City 1,720 | 6000 | 3465 | 5197 | 1,149 | 5355
0. LSA6-7 No 211
LSA6-9 Yes 307
LSA7-4 No 59
LSA7-6 No 28
LSA7-7 No 61
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

. Total .
wEly | Locality- | Peak g | P9 RS
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality 1 Policy Policy (gpm) (gpm)
Name! (gpm) PS 1 €M | gom) | (gpm)
(gpm)
LSA7-8 No 46
LSA8-6 No 61
LSA9-4 No 24
GFM- Newport HRSD
216 Lucas Creek PS 80A 80B News 216 Yes 575 575 13700 886 3,423 119 558
22 Yes 266
23 Yes 543
24 Yes 49
217 Langley Circle PS MMPS-145 Hampton 28 Yes 14 1,535 9,000 8,709 13,330 1,470 3,815
34 Yes 71
35 No 204
217H Yes 388
218 Morison AvePS | MMps-151 | Newport | HRSD Yes 1581 1,581 1500 463 926 398 1,261
News 218
127 No 744
131 Yes 605
132 Yes 387
142 Yes 168
146 No 580
219 Newmarket Creek PS MMPS-152 Hampton 7,129 3400 0 0 1,653 4,353
151 Yes 476
159 Yes 43
162 Yes 38
163 Yes 41
165 Excluded -
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

. Total .
wEly | Locality- | Peak g | P9 RS
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality 1 Policy | Policy | (gpm) [ (gpm)
Name! (gpm) PS 1 €M | gom) | (gpm)
(8pm)
219H Yes 2473
Newport HRSD
News 219 Yes 1574
HRSD
220 Yes 108
P 2 N -
220 NormandyLnPS | MMPS-154 NE";"',’V‘S’“ 509 ° 108 600 0 0 196 3,226
PS 097 No -
PS 121 No -
221 Patrick Henry PS GFM-61 Newport HRSD Yes 2230 2,230 3,700 | 4231 | 8462 605 3,903
News 221
3 Yes 38
12 Yes 260
14 Yes 211
223 Washington St PS 9 Aeggn 9 c Hampton 15 Yes 29 2,033 3000 0 0 681 3,456
16 Yes 125
25 Yes 8
223H Yes 1362
37 No 336
38 Yes 9
41 Yes 220
224 Woodland Rd MMPS-183 Hampton 2,193 3600 0 0 547 2,053
42 Yes 217
43 Yes 243
224H Yes 1168
4 Yes 49
225 Willard Ave PS GFM-12 Hampton 4414 5750 0 0 1,893 5,607
5 Yes 68
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

. Total .
wEly | Locality- | Peak g | P9 RS
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality 1 Policy | Policy | (gpm) [ (gpm)
Name! (gpm) PS 1 €M | gom) | (gpm)
(gpm)
6 No 299
7 Yes 262
11 Yes 850
13 Yes 97
27 Yes 713
30 Yes 164
31 Yes 422
32 Yes 277
203H Yes 546
225H Yes 667
12A-8 Yes 71
12A-9 Yes 59
226 Williamsburg PS MMPS-181 | Williamsburg 2,380 5,600 7,232 10,848 408 2,299
226A-5 No 1581
226A-6 Yes 669
227 Fort Eustis MMPS-025 Nﬁ";"‘:f;“ None - - - 2,736 | 2535 | 3,803 302 1,734
229A-1 Yes 381
229A-3 No 1314
. - Williamsburg
229 C°'°“'a”’g'é"ams'°“’g MMPS-026 2298-2 Yes 348 3343 | 4500 | 4398 | 6597 559 3,020
229B-4 Yes 547
York County 229 Yes 753
230 Rolling Hills MMPS-168 | York County 230 Yes 345 345 1,400 1,122 1,682 107 1,333
231 Ford's Colony MMPS-134 James City LSA1-5 Yes 4005 4,671 5,000 6,412 10,023 1,086 4,237
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

. Total .
wEly | Locality- | Peak g | P9 RS
Service | Designated . Capacity | Capacity | Average Peak
Peak- Flow Design .
HRSD HRSD Flow . Area/ SSES . at at Daily Hour
HRSD PS Name Locality . . Flow- Threshold Firm
PS No. Mon ID Basin Basis by . Pressure | Pressure Flow Flow
. Threshold | forHRSD | Capacity . .
ID/ Locality Policy Policy (gpm) (gpm)
Namet (gpm)* PS €™ | gom) | (@om)
(gpm)*
Co. LSA5-5 Yes 452
LSA5-9 Yes 54
LSA7-2 No 160
LSA1-1 No 846
LSA1-2 Yes 3283
LSA1-8 Yes 214
LSA1-9 Yes 183
LSA2-1 Yes 45
LSA2-2 Excluded -
LSA4-7 Yes 147
LSA5-7 Yes 14
. James City
232 Greensprings MMPS-136 Co LSA7-1 Yes 85 5,524 5,200 8,362 12,611 667 3,871
LSA8-2 Yes 50
LSA8-4 Yes 192
LSA8-5 Yes 51
LSA8-7 Yes 82
LSA8-8 No 99
LSA8-9 Yes 57
LSA9-2 Yes 36
LSA9-6 Yes 140
Ja’“gscny LSA5-4 Yes 559
233 Lodge Road MMPS-245 0. 2,767 3600 974 1,462 352 2,069
York County 1 Yes 160
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Table B-9. Comparison of Locality Peak Flow Thresholds and Flow Data to Firm Pumping Capacity (REVISED APRIL 24, 2013)

HRSD HRSD Flow
PS No. HRSD PS Name Mon ID

Locality

Locality

Service | Designated L?,f:l'(t_y'
Area/ SSES
. . Flow-
Basin Basis by
. Threshold
ID/ Locality (gpm)!
Name! &p
3 Yes 187
4 Yes 17
5 Yes 36
6 Yes 367
7 Yes 68
8 Yes 39
9 Yes 154
65 Yes 148
66 Yes 44
HRSD
Lodge Rd Yes 988
PS

Total
Peak
Flow
Threshold
for HRSD
PS

(gpm)?

PS
Design
Firm
Capacity
(8pm)

PS Firm
Capacity
at
Pressure
Policy
(8pm)

PS Max
Capacity
at
Pressure
Policy
(8pm)

Average
Daily
Flow

(gpm)

Peak
Hour
Flow

(gpm)

1Information provided by Localities.

*Service Area delineated in SSES Plan included flows outside of HRSD Pump Station Service Area

**HRSD’s Hilton School PS was included in the service area tributary to Center Avenue PS by Newport News

***Flow meter removed
****Basin Name updated since PCAR
NA=Not Available
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Table B-10. Pumping Facility Assets that Present Material Risk of Failure

HRSD PS Condition Assessment Findings that Present Material Risk of Rehab Plan
HRSD PS Name . :

Number Failure Project Number
The station uses Flomatcher pump controls which are no longer

101 Arctic Ave manufactured. Support and replacement parts for this equipment are GN-R6
difficult to obtain.

102 Ashland Circle The pump station was shown to have potential for flooding. VIP-R11

103 Bainbridge Blvd The pump station's wet well is deteriorating. GN-R3

105 Chesapeake Bivd Sta.tlon pu_mps are aging and replacement parts_are not aygllable. Thereis VIP-R11
a diesel driven standby pump to augment pumping capability.

. Station pumps are aging and replacement parts are not available. There is :

106 City Park a diesel driven standby pump to augment pumping capability. VIP-R11

108 Dovercourt Rd The pump station's wet well intermediate deck is deteriorating. GN-R3

109 Dozier's Corner The pump station was shown to have potential for flooding. AT-R6
The pump station's wet well is deteriorating; the station has experienced

110 Ferebee reliability issues. The pump station was shown to have potential for VIP-R6
flooding.

111 Granby St The pump station was shown to have potential for flooding. VIP-R12
The station uses Flomatcher pump controls which are no longer

112 Independence Blvd manufactured. Support and replacement parts for this equipment are CE-R4
difficult to obtain.

113 Luxembourg Ave The pump statlo_n strl_lcture is experiencing differential settlement and the VIP-R11
wet well is deteriorating.

114 Monroe Place The pump station was shown to have potential for flooding. VIP-R10

115 Newtown Rd The pump station's wet well is deteriorating. GN-R3
The station uses Flomatcher pump controls which are no longer

115 Newtown Rd manufactured. Support and replacement parts for this equipment are GN-R6
difficult to obtain.

117 North Shore Rd The pump station's wet well is deteriorating. GN-R3

118 Norview Ave The pump station's wet well is deteriorating. GN-R3

119 Park Ave The pump station has experienced reliability issues. VIP-R3
The pump station has experienced pump related maintenance issues. As

122 Powhatan Ave part of a network of pump stations, include along with the other stations VIP-R10
for project VIP-R10.

124 Richmond Crescent The pump station was shown to have potential for flooding. VIP-R10

124 Richmond Crescent The station SCADA panel is corroding. VIP-R10
The station uses Flomatcher pump controls which are no longer

127 State St manufactured. Support and replacement parts for this equipment are VIP-R4
difficult to obtain. There have also been issues of overheating of the pump
station electrical components.

129 Taussig Bivd The bubbler panel is deteriorating and shows signs of previous fire AB-R1
damage.

130 Virginia Beach Blvd The pump station's wet well is deteriorating. GN-R3

131 Washington District The pump station's wet well is deteriorating. GN-R3

131 Washington District The pump station was shown to have potential for flooding. AT-R7

132 Willoughby Ave The pump station's wet well is deteriorating. GN-R3
The station uses Flomatcher pump controls which are no longer

. . HRSD CIP No.
135 Suffolk manufactured. Support and replacement parts for this equipment are
e - NA-106-2

difficult to obtain.

141 Hanover Ave The pump station was shown to have potential for flooding. Additionally, VIP-R10

the wet well is experiencing deterioration.
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Table B-10. Pumping Facility Assets that Present Material Risk of Failure

HRSD PS Condition Assessment Findings that Present Material Risk of Rehab Plan
HRSD PS Name . ;
Number Failure Project Number
142 Jamestown Crescent The pump stgtlon wa_ls sh_own to hgve potentlal for flooding. Additionally, VIP-R10
the wet well is experiencing deterioration.
Two of the four pumps are inoperable. Portable pumps are located at the
143 Shipps Comer station to aygment pumping capability. The station uses Flomatcher pump AT-R3
controls which are no longer manufactured. Support and replacement
parts for this equipment are difficult to obtain.
145 Rodman Ave The pump station's wet well is deteriorating. Prompt Repair
Program
148 Ingleside The wet well is experiencing deterioration. VIP-R8
The MCC is deteriorating and there is evidence of a previous MCC fire.
203 Bay Shore Lane Additionally, the Bayshore Lane generator has experienced problems with BH-R7
overheating.
204 Bloxom's Corner The pump station's wet well is deteriorating. GN-R3
209 Copeland Park Operational difficulties necessitate replacement of the MCC. BH-R7
The station transfer switch is corroded and did not readily transfer during
219 Newmarket Creek preventive maintenance activities. MCC has experienced operational BH-R7
difficulties.
297 Ft Eustis The ex!stmg wet well mfluept cha.nnel configurations has resulted in GN-R12
corrosion, odor and operational issues.
231 Ford's Colony The pump station's wet well is deteriorating. GN-R3
232 Greensprings The ex!stmg wet well |nf|ue!1t cha_nnel configurations has resulted in GN-R12
corrosion, odor and operational issues.
233 Lodge Rd The existing wet well influent channel configurations has resulted in GN-R12

corrosion, odor and operational issues.
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Table B-11 Calculated Emergency Response Times (Added February 2014)

Total Anticipated

Critical Response Time

Pum ion . , RT) High Level Alarm Is ART L
HADIELD PS Name Locality Address Response Time () LIS S ess
Number (ART) (Mins) to Overflow, pumps off | Than CRT?
(mins) - 2 year- LOS
118 Norview Ave Norfolk 869 Norview 98 25 NO
Avenue, Norfolk
236 E. Plume
121 Plume St Norfolk Street, Norfolk 104 140 YES
1548
122 Powhatan Ave Norfolk Buckingham 106 15 NO
Avenue, Norfolk
3514 E. Virginia
130 Virginia Beach Bivd Norfolk Beach Bivd, 97 20 NO
Norfolk
1912
132 Willoughby Ave Norfolk Willoughby 98 12 NO
Avenue, Norfolk
N
141 Hanover Ave Norfolk 900 Hanover 105 15 0
Avenue, Norfolk
Jamestown 858 Jamestown
142 Norfolk Crescent, 106 10 NO
Crescent
Norfolk
2731
147 Chesterfield Bivd Norfolk Chesterfield 99 30 NO
Bivd, Norfolk
. 600 Ingleside
148 Ingleside Rd Norfolk Road, Norfolk 103 35 NO
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Table B-12 List of Portable Pumps and Generators (Added February 2014)

Portable Pumping Equipment

Appendix B: Pump Station Final Condition Assessment Report

Location Quantity Make / Series Size (in) Capacity Range (gpm)
North Shore Operations Center 1 Godwin / CD100M 4" 100-750
North Shore Operations Center 4 Godwin / CD150M 6" 700-2,080
North Shore Operations Center 2 Godwin / CD225M 8" 1,000-3,100
North Shore Operations Center 1 Godwin / HL250 12" 2,500-5,200
North Shore Operations Center 1 Godwin / CD300M 12" 3,000-6,000
South Shore Operations Center 1 Godwin / CD100M 4 100-750
South Shore Operations Center 2 Godwin / CD150M 6” 700-2,080
South Shore Operations Center 1 Godwin / CD225M 8 1,000-3,100
South Shore Operations Center 1 Godwin / CD300M 12” 3,000-6,000

Portable Generators

Location Quantity Size (kW)
North Shore Operations Center 1 150
North Shore Operations Center 1 250
South Shore Operations Center 1 20
South Shore Operations Center 2 30
South Shore Operations Center 3 100
South Shore Operations Center 1 350
South Shore Operations Center 1 450
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Table B-13 List of Reserve Pumps used for Continuous Operability (Added February 2014)

IS Pump Station Name Pump Make / Series Size (in) S Al el
Number (gpm)
106 City Park Godwin / CD150M 6” 1,825
125 Seay Ave Godwin / CD150M 6” 1,825
102 Ashland Circle Godwin / CD150M 6” 1,825
109 Dozier's Corner Godwin / CD150M 6” 1,775
114 Monroe Place Godwin / CD225M 8" 2,850
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Section 6

Pump Station Facility Inspection
Results Summary

Section 6 presents a summary of pumping facility inspections organized by pump station number. The
methodology of the pump station inspections and asset scoring including Condition and Performance (C
& P) Regions is explained in Section 3.

This section is devoted to summarizing the results of each pump station field inspection. The pump
stations are in order of HRSD PS number. The stations have the following information reported:

A Vicinity map;

Station Photo;

Summary table which provides a description of the pumping facility;

Inspection results summary table with condition and performance scores;

Results of PS draw down testing (if applicable);

Assets of interest (if applicable);

Lightning strike evaluation results;

Grounding system diagram;

History of failures related to dual-feed power supplies or lightning strike (if applicable); and
A dual-feed assessment (if applicable).
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Inspection Results by Pumping Facility
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PS 101 Arctic Avenue Pump Station

Arctic Avenue Facility Description

Figure 101-1. Arctic Avenue Location Map

| =

5
A ety

Figure 101-2. Arctic Avenue Pump Station
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Table 101-1. Arctic Avenue Pump Station ‘

Pumping Facility Number 101

Date of Initial Inspection 6/27/2008

Date of Update Inspection 6/23/2011

Date of Electrical and Grounding/Lightning Strike Protection Inspection | 7/21/2011

Date of Construction 1967

Address 2814 Arctic Ave, Virginia Beach
Receiving Facility Atlantic Treatment Plant
Design Head 62 ft., 67 ft.

Firm Pumping Capacity 7000 GPM

Total Pumping Capacity 10500 GPM

Number of Pumps 3

Pump Type Centrifugal

Pump Manufacturer

Fairbanks Morse

Pump Nameplate Capacity

3500 GPM

Standby Pump(s) present during inspection

12“ Godwin CD300M

Motor Manufacturer General Electric
Motor Nameplate Power 100 HP
Generator None

Arctic Avenue Results of Evaluation

Results from the pumping facility field inspections are summarized in the following table.
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Table 101-2. Arctic Avenue Pumping Facility Asset Condition and Performance Ratings

PS Asset Condition Performance . . . .
PS Asset Type . . . Field Observations Recommendation Comments Region
Name Description Rating Rating
. . . Slate roof.
101 Arctic Building Building 2 1 Good No In!medlate Action Much warmer inside compared 1
Avenue Required R .
with other stations.
Scrubber and ozonator have
been removed. Motor room fan
Arctic Continue Scheduled exhausts to attic.
101 HVAC System HVAC System 2 3 Good Maintenance Supply fan made noise. Could 2
Avenue L
Activities not feel flow from dry well fan.
Vapex ozone generator is
onsite.
T-Lock rehab in place.
. . . 5/2012: HRSD PM inspection
101 :\r’(;tr':]e Wet well Wet well 2 1 Good gg Iﬁ:zzdlate Action on 05/14/2012 indicates no 1
q major changes from the 2008
wet well data.
Motor 1. Flomatcher creates
Arctic Wastewater Pump Continue Scheduled higher than expected 0 & M.
101 Avenue Motor 1 Motor and 3 1 Vibrates Maintenance Cooling jackets prone to 2
Controller Activities corrosion and clogging due to
electrolytes.
Motor 2. Flomatcher creates
Arctic Wastewater Pump Continue Scheduled '(;E(:]I?r: thggkixtzecrt::e(:o& M.
101 Motor 2 Motor and 3 1 Makes Noise Maintenance .gl p . 2
Avenue L corrosion and clogging due to
Controller Activities
electrolytes.
Makes noise.
. Wastewater Pump Continue Scheduled . .. I
101 Arctic Motor 3 Motor and 3 1 Vibrates Maintenance S!'ght visible vibration. 2
Avenue L Single speed.
Controller Activities
Minor shaft vibration. Lead
Arctic Vibrating Cor]tmue Scheduled pum'p on day of test. The upper )
101 Pump 1 Pump 3 2 . Maintenance portion of the pump was warm.
Avenue Shaft Deflection o -
Activities Pump made noises. .
Pumping pressure: 34 psi.
Chatter in power frame from
Arctic Vibrating Continue Scheduled stuffing box to shaft coupling;
101 Avenue Pump 2 Pump 3 3 Shaft Deflection Maintenance frame not hot to touch. Throws 2
Bearing Noise Activities water from stuffing box.
Shaft made noise
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Table 101-2. Arctic Avenue Pumping Facility Asset Condition and Performance Ratings

PS Asset Condition Performance . . . .
PS Asset Type . . . Field Observations Recommendation Comments Region
Name Description Rating Rating
Minor shaft deflection.
Arctic Vibrating Continue Scheduled Pump made noise.
101 Pump 3 Pump 3 2 . Maintenance Stuffing box throwing water. 2
Avenue Shaft Deflection - N .
Activities Vibration minor.
Missing flange bolt underneath.
101 Arctic Pump Sump Pump 2 1 Good No Immedlate Action No Comment 1
Avenue Required
. . . 6/11: HRSD inspections
101 Arctic Valves System All Station Valves 2 1 Good No Immedlate Action indicate no problems with 1
Avenue Required . . .
isolation valve operation.
Arctic Suction Suction Isolation See Valves System No Immediate Action
101 Isolation Valve 2 1 . ys . See Valves System Comments 1
Avenue Valve Field Observations Required
Pump 1
Arctic Suction Suction Isolation See Valves System No Immediate Action
101 Isolation Valve 2 1 ) yS . See Valves System Comments 1
Avenue Valve Field Observations Required
Pump 2
Arctic Suction Suction Isolation See Valves System No Immediate Action
101 Isolation Valve 2 1 . ys . See Valves System Comments 1
Avenue Valve Field Observations Required
Pump 3
101 Arctic Check Valve Check Valve 2 1 S.ee Valves Sys.tem No In!medlate Action See Valves System Comments 1
Avenue Pump 1 Field Observations Required
101 Arctic Check Valve Check Valve 2 1 S_ee Valves Sys_tem No Im_medlate Action See Valves System Comments 1
Avenue Pump 2 Field Observations Required
101 Arctic Check Valve Check Valve 2 1 S_ee Valves Sys_tem No Im_medlate Action See Valves System Comments 1
Avenue Pump 3 Field Observations Required
. Discharge . . . .
101 Arctic Isolation Valve Discharge Isolation 2 1 S'ee Valves Sys:tem No In!medlate Action See Valves System Comments 1
Avenue Valve Field Observations Required
Pump 1
. Discharge . . . .
101 Arctic Isolation Valve Discharge Isolation 2 1 S'ee Valves Sys:tem No In!medlate Action See Valves System Comments 1
Avenue Valve Field Observations Required
Pump 2
. Discharge . . . .
101 zrctlc Isolation Valve Discharge Isolation 2 1 S_ee Valves Sys_tem No Im_medlate Action See Valves System Comments 1
venue Pump 3 Valve Field Observations Required
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Table 101-2. Arctic Avenue Pumping Facility Asset Condition and Performance Ratings

PS Asset Condition Performance . . . .
PS Asset Type . . . Field Observations Recommendation Comments Region
Name Description Rating Rating
. . . Continue Scheduled Lighting pa nel main brealfelr
Arctic Electrical Electrical Good . has been improperly modified. 2
101 . . 3 2 . Maintenance .
Avenue Equipment Equipment Dust Inside Panel L Alternate power feed instead of
Activities
standby generator.
Flomatcheron 1 and 2. #3
Arctic Instrumentation Instrumentation Continue Scheduled runs off bubbler system on
101 3 2 None to Report Maintenance Flomatcher. #3 is 2nd lag, 2
Avenue System System A
Activities constant speed. Analog
gauge/control.
Arctic No panel door Continue Scheduled
101 Bubbler Panel Bubbler Panel 3 2 grounding wire is Maintenance No Comment 2
Avenue ; L
installed Activities
Arctic Continue Scheduled Equipment is well maintained
101 A FLOmatcher FLOmatcher 3 2 None to Report Maintenance butis old and should be 2
venue o .
Activities considered for replacement.
101 Arctic Compressor Compressor 2 1 None to Report No Im.medlate Action No Comment 1
Avenue Required
101 | AT 1 ymps MMPS 1 1 None to Report No Immediate Action 1
Avenue Required
No panel door
grounding wire is
101 Arctic SCADA SCADA 1 1 |n_stalled. U_ncapped No In!medlate Action No Comment 1
Avenue wires loose in the Required
panel. Terminal strip
not labeled.
101 Arctic Velocity Profiler Velocity Profiler 1 1 None to Report No Immedlate Action No Comment 1
Avenue Required
101 Arctic Transfer Switch Transfer Switch 2 1 No Pan(_el Doqr No Im.medlate Action None. 1
Avenue Grounding Wire Required
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Draw-Down Testing
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MMP S-112: HRSD SP - Arctic Avenue PS Pump 3 Curve
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Arctic Ave PS uses variable speed Flomatcher pump controls which do not give a remote indication of
pump shaft speed. The plotted curve is for the maximum pump shaft speed and, depending on available
data; the measured point gives an indication of the pumps normal operating range rather than pumping

capacity.
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Arctic Avenue Assets of Interest

The station uses Flomatcher pump controllers.
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Figure 101-3. Arctic Avenue Pump Controllers

Arctic Avenue Lightning Protection Field Observations:

[] Service Entrance Surge Protection Device Installed
[] Air Terminals Installed and Bonded to Ground System
[ ] Ground Rod Test Wells Noticeable

Ground Rods Noticeable

— 0O Rod(s) Noticeable

[]

[] Indications of a Building Ground Ring

[X] No History of Lightning Strikes

X] No History of Failures Resulting in SSO in Past 5 Years
[ ] Equipment properly Surge Protected:

— Velocity Profiler is not protected with surge suppression

— SCADA Unit has no surge suppression on coax between Antenna & radio

[ ] Equipment Properly Grounded:

— Velocity Profiler & MMPS are not properly bonded to the station grounding system
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AUTOMATIC LIGHTING BUBBLER SCADA MMPS VELOCITY RADIO
TRANSFER PANEL CONTROL UNIT PROFILER ANTENNA
SWITCH PANEL TOWER
L

MCC GROUND BUS

UNKNOWN
PUMP STATION GROUNDING
SYSTEM

Figure 101-4. Arctic Ave Grounding System

Arctic Avenue Electrical Systems Field Observations

Good

N/A

Panel Corroded

Panel Obsolete

Contacts Loose

Cables Fatigued and Cracked

Dust Inside Panel

Bare Wires

Switch Gear Worn

Cooling Fan Filter Old/Clogged (If Present)
Adequate Workspace around Equipment
Equipment not damaged

Exterior Free of Debris, Dust, & Obstructions
Exterior Paint Conditions Adequate

Adequate lllumination Available

Equipment is Labeled Correctly

Required nameplates and signage readable
Equipment Labeled Where it is being Fed From
Equipment Properly Grounded

Correct Voltage Warning Signs

Doors Close Properly

Conduit Entrances are not obstructed
Conduits Entering from Outside are Sealed
Circuit Breakers Labeled Correctly with Loads
Breaker Handle and Lock out Loop Intact
Equipment Accommodates Lock Out / Tag Out

DR I D o < 9=
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X] Required Receptacles Provided

[X] Necessary Disconnecting Means Provided
[X] Buses Free of Corrosion

[X] Lugs Free of Corrosion

[X] Building Electrical Plans Provided

X] Other

— Alternate power feed instead of standby generator
Arctic Avenue Dual Power Feed Assessment

Information obtained from the local electrical utility indicates that this station has redundant
transformers each with a different circuit feeding it from the utility. This station has two complete
separate circuits each with a fuse and transformer. This station has complete redundancy but power
losses are still possible.
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