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EXECUTIVE SUMMARY

The City of Franklin average demand for potable water is 1.16 million gallons per
day (mgd). The City currently has production capacity for up to 2.4 mgd. At build-
out, the City will require a production capacity of approximately 2.4 mgd. Itis
commonly accepted design practice to begin expansion plans at 80% of the
production capacity. Therefore, it is recommended to ultimately expand production
capacity to 3.0 mgd to provide the 2.4 mgd future requirement. Providing potable
water to users outside the City, beyond those currently receiving service, will
require additional capacity upgrades.

The City’s current withdrawal permit allows an average daily withdrawal of 2.9
mgd. However, up to 1.1 mgd can be requested by Southampton County. If the
County uses the 1.1 mgd allowance, the withdrawal permit will need to be amended
to allow a total of 3.5 mgd at City build-out (1.1 mgd Southampton County + 2.4
mgd City of Franklin).

The current City of Franklin average wastewater flows are 0.98 million gallons per
day (mgd). The permitted wastewater treatment plant capacity is 2.0 mgd. At
build-out, the City will require approximately 2.4 mgd of treatment capacity.
Therefore, a 1 mgd expansion will eventually be required to provide 2.4 mgd of
useable capacity (3.0 mgd X 80% = 2.4 mgd). The Pretlow Industrial Park and
approximately 1000 single family dwellings can be accommodated before planning
and design of a plant expansion will be required.

Recently, an alternative to a wastewater treatment plant upgrade has been discussed
and considered. The option would include construction of a regional pump station
and force main by the Hampton Roads Sanitation District that would transport all
current and future city sewage to the HRSD treatment facility. This option would
eliminate Franklin’s WWTP. This option will require additional study and
consideration, but appears that it may offer a more cost effective, long term solution
to the City’s wastewater treatment needs.

The existing water distribution system has seventy-nine (79) fire hydrants out of a
total of 333 fire hydrants that cannot produce the required fire flow for the
surrounding uses (500 gallons per minute residential, 1000 gallons per minute
commercial). Twenty-nine (29) pipe upgrades will provide the required fire flows
at all City hydrants. The probable costs for the upgrades will range from
$1,500,000 to $2,000,000.

There are three recommend sanitary sewer improvements to address current sanitary
sewage collection system issues. The probable costs for the system improvements
will range from $100,000 to $200,000. The improvements are detailed later in this
report.
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e As part of the flow monitoring task completed for this study, an estimate of
Infiltration and Inflow (/) into the system was calculated. For a typical 24 hour,
two-inch (2") rainfall, approximately 1 mgd of I/ entered the system. Several
priority areas have been established to further identify I/I sources and effect repairs.
Removal of I/I from the system recovers both system and treatment capacity.
However, on an annual basis, it appears that I/I would account for only 6% of the
current annual flows during an average rainfall year.

e A number of water distribution/transmission, sanitary collection/transmission, and
pump station upgrades and improvements will be required to address the impact of
additional development on these systems. It is assumed that new residential and
commercial development will bare the cost of the required improvements.

o The following water and sewer impact study develops the modeling tools to
evaluate the impact of new development on the City’s water and wastewater
infrastructure. Based on the best information available today concerning future
build-out (inside and outside the City limits), required water
distribution/transmission and wastewater collection/transmission system
improvements are provided. Any rezoning of property within the City limits or
different assumptions outside the City boundary will require that the model be
revised and the impacts be re-evaluated.
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IL

STUDY OVERVIEW

The City of Franklin water and sewer systems are beginning to experience the
effects of an aging infrastructure and the demands of proposed development. In
order to make sound decisions about growth, the City of Franklin conducted the
following water and sewer impact assessment to determine the appropriate steps in
improving existing infrastructure and the level of effort required by development to
ensure that existing systems are not adversely affected by future growth. The main
intent of the study is to determine the improvements required to ensure that existing
and future citizens of Franklin have adequate water and sewer service.

Development Areas

For purposes of the study, the city was divided into eight major development areas
as shown below:

e N. High Street - Locations 1, 4, 25, 30, 40, UDA 6, UDA 7, and Nursing
Home Addition

e North of Woodland Drive - Locations 3 and 3A

e North of Bobwhite Lane — Location UDA 5

e West of Hunterdale and North of Railroad Tracks — Locations 60 and UDA

3

e North of Clay Street and South of Railroad Tracks — Locations 7, UDA 2,
and UDA 4

e North of Armory Drive and South of Clay Street — Locations 8A, 8B, 9, and
10

e South of Armory Drive and North of South Street — Location 12
e South of South Street — Locations 13, 15, and UDA 1

Maps are shown in Appendix N — Development Area Maps. Each development area
is discussed separately for both the sewer and water systems.
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IIL.

SANITARY SEWER SYSTEM IMPACT ASSESSMENT

A.

Sewer System Overview

The sanitary sewer system consists of approximately 225,000 feet of gravity
pipe and 950 manhole structures. Survey information was collected
throughout the system to ensure complete information for the modeling
effort. Flow monitoring was conducted to gauge both existing dry-weather
and wet-weather conditions. Modeling of the system was completed via four
different scenarios to consider a broad range of possible solutions. The four
scenarios are existing dry-weather flow, dry-weather flow with future
development, existing wet-weather flow, and existing wet-weather flow with
future development.

Flow Monitoring

Flow meters (Marsh-McBirney Flo-Dar) were installed in 14 manholes
throughout the City as shown in Appendix A — Flow Meter Locations. Flow
data was collected for a period of 29 days from September 19, 2005 to
October 17, 2005. A daily summary of flow data along with graphs from
each location is also located in Appendix A.

The flow data yielded general information about the average and peak flows
for a normal day. Two rain events were also captured during the data
collection period. The first rain event occurred on September 20, 2005
around 10 pm. The event had a duration of two hours with a rain total of 2
inches. The second event began on October 8, 2005 and lasted for over 24
hours. The total rainfall accumulation was also around 2 inches.

The impact of inflow and infiltration (I & I) within the system was
determined by subtracting the flow for October 1% from the flow for October
8™ October 1% was used because it is a Saturday and is a good
representation of dry weather flow. October 8™ was used as the rain event
since it was a more representative rain event that highlights the impact of
both inflow and infiltration. Appendix B — Inflow Infiltration Summary
contains information for each flow area on the level of I & 1. A priority list
for system evaluation via smoke testing and television inspection was
developed for City of Franklin personnel by determining the amount of I & I
in gallons per day per foot of pipe. The quantity of rainwater entering the
sanitary system during the October 8™ event approached 1.0 million gallons
per day (mgd).

Sewer Modeling

Modeling of the sewer system was accomplished using Haestad’s
SewerCAD®. Data collected from the flow meters was used to determine the

4
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pattern and volume of flow throughout the system for both dry-weather and
wet-weather events. As mentioned earlier, four different scenarios were
considered in developing the model. The first scenario is based on dry-
weather flow. The second scenario is based on dry-weather flow in
combination with future development. The third scenario is based on flows
during an average rain event. The inflow and infiltration is added as a
supplement to the dry-weather flow. The fourth scenario is based on flows
during an average rain event in combination with future development.

Flows used in the modeling process were extracted from actual flow data
obtained from the flow meters installed for the study. A summary of flow
data collected from the flow meters is located on the second page of
Appendix A and is titled “Sewer Flow Data Obtained From Flow Meters”.

The basis for dry-weather flow (Scenario 1) is data obtained from the flow
meters on September 28, 2005. There was no rainfall for the week prior and
the week following September 28, 2005. Daily averages for this two-week
period coincide well with the flows on September 28, 2005. Therefore,
September 28, 2005 was chosen to be most representative of dry-weather
flows for the purposes of modeling and the actual data obtained from the
field for this date was used in the model. Using actual field data ensures real
patterns of flow that accurately reflect demand throughout the system.

The basis for dry-weather flow including future development (Scenario 2) is
three-fold. First, existing dry-weather flow is the same as in Scenario 1.
Secondly, known developments with lot layouts were assigned a flow of 300
gallons per day (gpd) for each lot. Finally, Unknown Development Areas
(UDA) were assigned 300 gpd for every 30,000 square feet of land — the
typical area required to develop a residential lot including right-of-way.

The basis for flows during a rain event (Scenario 3) is data obtained from
flow meters during the October 8, 2005 rain event. As described earlier in
the Flow Monitoring section, the quantity and pattern of inflow and
infiltration (I&I) was determined by subtracting flow from the prior
Saturday, October 1. The net I & I was then added to the average flow for
September 28, 2005. The summation of the two flow patterns was used in
the modeling effort.

The basis for flows during a rain event including future development
(Scenario 4) is data obtained as detailed in Scenario 3 in combination with
future demand allocations as outlined under Scenario 2.

I & I is a part of any sewer system. While inflow can often be eliminated
cost effectively, the cost of minimizing infiltration from an aging sanitary
sewer system can be significant. Therefore, recommendations for
infrastructure improvements and additions to infrastructure are based on
information obtained from the Scenario 4.

5
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D. Existing Sewer Infrastructure Upgrade Recommendations

The existing sanitary sewer system is primarily impacted in terms of
capacity by infiltration and inflow during rain events. Appendix B —Inflow
Infiltration Summary provides the level of I&I in each flow area along with
a priority listing based on the level of I&I per foot of pipe.

The best way to identify sources of 1&I is through smoke testing and
television inspection of the pipelines. Since the City of Franklin has cleaning
and television inspection equipment, this effort can be done internally at a
significant cost savings. Contractors can be used to supplement work efforts
as desired.

Smoke testing and television inspection should be performed one flow area
at a time. Once the assessment is complete, a list of repairs with associated
costs can be generated. Once funding is available and scheduled for the
recommended repairs, the next flow area can then be smoke tested and
television inspected. Since the sanitary sewer system is constantly aging,
inspecting the entire system is not cost effective unless funding is assured
and timely repairs can be made. Careful consideration should also be given
to only making those repairs that provide a sound return on investment.

The second area of concern within the sanitary sewer system are the gravity
lines along Franklin Street from the railroad tracks near Bogart Street to
Barrett Street. Currently, two 12” lines cascade into three 12” lines which
cascade into a 24” line that has reverse grade. The overhaul hydraulics in
this area is poor and creates a constant surcharged condition. It is
recommended that this group of lines be replaced with one 18” line at a
constant slope of 0.17%. Appendix M — Location Maps for Existing Sewer
System Upgrades shows the proposed layout.

E. Future Development Along N. High Street— Sewer Impact

There are eight potential developments along the N. High Street corridor
starting from Fairview and ending at the Franklin City line. The existing
gravity infrastructure along High Street and Franklin Street cannot support
the potential development. A regional pump station (P100) is proposed to
serve locations 1, 4, 20, 25, 40, and UDA 6 as shown on Map 1 — Sanitary &
Water Overview. Specific information on the pump station and force main
are located in Appendix C — Sanitary Sewer Impact Assessment. A
combination of an 8” and 10” force main is proposed to convey the sewage
from the regional pump station to the 18” gravity line located along South
Street (just North of Wastewater Treatment Plant). A new pump station is
also recommended for serving location UDA 7. A 6” force main will convey
the sewage and connect to the 10” force main from P100 (See Map 1).
Detailed information on pump station P200 and appurtenances is also found
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in Appendix C. The 27-unit addition to the existing nursing home along N.
High Street can use existing connections and flow into the existing River
Road Farms pump station (01). The impact to pump station 01 is minimal.
Details on the impact of the additional 27 units are located in Appendix C.

F. Future Development North of Woodland Drive- Sewer Impact

There are two development areas north of Woodland Drive. Wyndham
Crossing (Location 3), which is already an approved subdivision, will
convey sewage to the Woodland I pump station (02) via a new gravity
system that ties into Woodland Drive. The impact of Location 3 on pump
station 02 is not significant. The second development area is currently being
considered as an adult community (Location 3A) with 457 units. The adult
community will likely feed into the Woodland II (03) pump station via a
gravity system. The impact on pump station 02 is considerable. Pump station
and force main improvements will be required. The current configuration of
pump station 02 can handle the flow from Location 3A. Detailed information
for both pump station 02 and 03 is provided in Appendix C.

G. Future Development North of Bobwhite Lane — Sewer Impact

There is one potential development area north of Bobwhite Lane (UDA 5).
The entire site can be served by surrounding gravity systems that flow to the
Cypress Pump Station (04). The impact on pump station 04 is not significant
and will not require improvements to the station. Details are shown in
Appendix C.

H. Development West of Hunterdale and North of Railroad Tracks — Sewer
Impact

There are two development areas west of Hunterdale Road and north of the
railroad tracks. Joyner Farms (Location 60), which is already an approved
subdivision, conveys sewage via a gravity collection system to the Trail
Road Pump Station (14). Pump station 14 discharges to the gravity system
on Hunterdale Road, which cascades to pump station 04. UDA 3 will convey
sewage via existing gravity systems on both Delaware Road and Hunterdale
Road. Eventually, all sewage from UDA 3 conveys to pump station 04. The
overall impact to pump station 04 does not require upgrade of the existing
station. Details on the impact to pump station 04 are located in Appendix C.

L Development North of Clay Street and South of Railroad Tracks- Sewer
Impact

There are three development areas north of Clay Street and south of the
Norfolk Southern Railroad tracks. Madison Estates (Location 7) is proposed
as a mixed-use residential property with up to 260 lots. Location 7 will
convey sewage to the Clay Street Pump Station (06). UDA 2, which could
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contain up to 258 residential lots, will also convey sewage to pump station
06. The impact to pump station 06 is significant. A larger wetwell will be
required as well as new pumps. The existing 4” force main is adequate to
handle proposed future growth, as is the downstream gravity system. The
details of impact on pump station 06 are reported in Appendix C.

UDA 4 has the potential to be a small subdivision of approximately 9 lots.
The sewage from UDA will convey to the Cypress Pump Station (04). The
impact on pump station 04 is not significant as shown in Appendix C.

J. Development Areas North of Armory Drive and South of Clay Street -
Sewer Impact

There are four potential developments within the area north of Armory Drive
and south of Clay Street. Regency Estates (Location 9) is an ongoing
development with five sections. There are still 44 residential lots to build in
Franklin and approximately 20 residential lots to build in Southampton
County. The remaining lots in Franklin can convey via the existing gravity
system along College Drive. The impact to the existing gravity system on
College Drive is not significant. The new lots in Southampton County are
proposed to convey to Proposed Pump Station P400. Pump station P400
will convey sewage to the College Drive gravity system via a 4” force main.
The details for proposed pump station P400 are contained in Appendix C.
The Brandywine Subdivision (Location 8A) has residential lots in both
Franklin and Southampton County. Location 8A is to be served by Pump
Station P300. Pump station P300 will convey sewage to the gravity system
on Clay Street. A 4” force main and larger pumps will be required to
accommodate future growth to the west in Southampton County. The impact
to the existing downstream gravity system is not significant. Details on
pump station P300 are located in Appendix C. The Council Property
(Location 8B) will have approximately 50 residential lots and is proposed to
convey sewage to proposed pump station P400. Pump station P400 will
convey sewage to the gravity system on Southampton Shopping Center Road
going towards College Drive. Location 10 is proposed to be a mixed-use
residential and business development. There are 120 proposed residential
units and an unknown amount of business development. The business
development is not likely to contribute significant sewer flows as compared
to the residential flow. The flow from Location 10 is proposed to convey to
proposed pump station P400. Details on pump station P400 are provided in
Appendix C.

K. Development South of Armory Drive and North of South Street — Sewer
Impact

There is one development area south of Armory Drive and North of South
Street. The development is the Lila Camp Young Property (Location 12) and
is proposed to have 289 residential units with some business use. The
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business development is not likely to contribute significant sewer flows as
compared to the residential flow. Sewage flow is proposed to be conveyed to
Proposed Pump Station P500. Sewage will be conveyed to the gravity
system on South Street via a 4” force main. The outlet point for the 4” force
main is on South Street at the intersection of Thomas Street. The impact to
the downstream gravity system is not significant and therefore does not
require improvements. However, Location 12 does impact the Oak Street
Pump Station (11). While the wetwell capacity and force main size are
acceptable, the pumps will need upgrading to meet Virginia Department of
Health requirements. The downstream gravity system from the Oak Street
Pump Station is not significantly impacted and therefore does not warrant
downstream improvements.

L. Development South of South Street — Sewer Impact

There are three possible development areas south of South Street. Location
13 is proposed as a mixed-use property of residential and business along the
northeast side of the intersection between Highway 58 and South Street.
Sewage from Location 13 is proposed to discharge to Proposed Pump
Station P600 along Highway 58 as shown on Map 4. A portion of UDA 1
and Morton and Pretlow Residential Development (Location 15) is proposed
to discharge to P600. The sewage from P600 will convey to the existing
gravity system on Progress Parkway, which in turn flows to the Pretlow
Pump Station (12). The remainder of UDA 1 and Location 15 can be served
by pump station 12. Since UDA 1 is forecasted to have 300,000 gallons of
flow per day, the impact on pump station 12 is significant. The impact to
downstream gravity would also be significant. Therefore, this portion of the
system will eventually require a new 8” force main to the Wastewater
Treatment Plant. Because the impact of industrial development on sewage
flows is highly uncertain, infrastructure improvements in this area should be
considered incrementally to avoid the potential for unnecessary construction.
Details for Proposed Pump Station P600 and Pump Station 12 are located in
Appendix C.

M. Southampton County Development — Sewer Impact

The unknown impact of development in Southampton County can be
significant. While Southampton County has a reservation of 1.1 mgd for
water, the County does not have a reservation for sewer. Given the ability to
supply water for Southampton County considerations should be made for
handling a commensurate amount of sewer flow.

Proposed Pump Station P100 and associated appurtenances are being
proposed to handle additional sewage flow from N. High Street in
Southampton County. Any sewage conveyed from Southampton County
from the N. High Street area must be conveyed to the Wastewater Treatment
Plant.

9

K:\016165 - City of Franklin\113165039 Citywide Water and Sewer Study\Report\Citywide W & S Final Report.doc



Future growth in Southampton County along Hunterdale Road requires
additional consideration. Existing infrastructure cannot handle extensive
development in this area without another regional pump station that conveys
sewage to the Wastewater Treatment Plant. The use of the proposed 10”
force main along High Street is possible if upgrades to other stations using
the force main are considered during the design phase.

Future growth in Southampton County along Clay Street (Business 58) will
also require a new pump station that can convey sewage to the Wastewater
Treatment Plant. The sewer infrastructure that exists within the Clay Street
area is minimal and lacks substantial capacity to service any additional flow
from Southampton County.

Future growth in Southampton County along Armory Drive should also be
carefully considered. Future growth requiring upgrades to the Armory Drive
Pump Station (12) above the current 200 gpm pump capacity will require a
force main that conveys sewage directly to the Wastewater Treatment Plant.

N. City of Suffolk and Isle of Wight County — Sewer Impact

The potential exists for both Suffolk and Isle of Wight County to convey up
to 500,000 gpd each to the City of Franklin. Any sewage from these two
areas must be conveyed directly to the Wastewater Treatment Plant.

0. Sewer System Impact Summary

Appendix D - Impact of Future Development shows the total impact of
development on the sewer infrastructure. At build out, the potential exists for
an additional 1,357,900 gallons per day of sewage flow. This does not
include any future flows from Southampton County, Suffolk, or Isle of
Wight County. Actual flows should be monitored as development occurs
since they will vary depending on the type and density of development.

10
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IV.  WATERIMPACT SYSTEM ASSESSMENT

A.

Water System Overview

The water distribution system consists of approximately 350,000 linear feet
of pipe. One-hundred and thirty-nine (139) fire hydrants were flow tested to
assist in calibrating the water distribution system model. The testing was
done over a three-day period from November 7-9, 2005. Flow data and fixed
system pressures used for the model were taken from information gathered
from the groundwater pumps and elevated storage tanks on November 10,
2005.

Water Modeling

The modeling of the water system was accomplished using Haestad’s
WaterCAD® software. Calibration of the water model was completed using
Haestad’s Darwin Calibrator®. Calibration of the model used the results
from the hydrant testing and daily flows from the three water storage tanks.
Recommendations are based on peak flow plus required fire flow. Appendix
E — Peak Day Flow Determination shows how the peak flow rates were
calculated according to Virginia Department of Health Regulations.
Appendix F — Hydrant Flow Testing Data provides the flow test results,
Appendix G - Fire Flow Requirements indicates the required fire flows for
the City of Franklin, and Appendix H provides tank flow data. Appendix I
provides junction demand calculations.

Existing Water Infrastructure Upgrade Recommendations

There are currently 79 fire hydrants throughout the City of Franklin that do
not provide adequate fire flow. There are 29 recommended upgrades to the
water distribution system that will result in each of the 79 fire hydrants
producing the required fire flow of 500 or 1000 gpm at a residual pressure of
20 psi. Maps showing the 29 upgrade locations are provided in Appendix K
— Location Maps for Existing Water Distribution Upgrades. Appendix L —
Fire Flow Comparison Before and After Existing Water Distribution System
Upgrades shows the increase in fire flows after upgrades are completed.

Locations 1 and 2 are located on Caterbury Court and Chaucer Court,
respectively, and are shown on Map FEWR-1 in Appendix K. The existing
4” lines should be replaced with new 6” lines from Andrews Avenue to the
existing fire hydrants on both streets. As a result of these upgrades, fire
flows at 20 psi residual would increase to 661 and 757 gpm for the two
hydrants in this area.

Location 3 includes 4” water lines along Bobwhite Lane, Roost Road, and
Covey Drive and is shown on Map FEWR-2 in Appendix K. All five fire
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hydrants in this neighborhood are being served with 4” lines. All lines within
this neighborhood should be increased to 6” in order to provide adequate fire
flow. Fire flows at 20 psi residual would increase to 712, 761, 809, 1112,
and 1184 gpm for the five hydrants in this area as a result of the upgrades.

Location 4 is located on Crescent Drive and is shown on Map FEWR-3 in
Appendix K. The existing fire hydrant is currently served by a 4” line. This
hydrant should be abandoned and a new 6 tap should be made to the
existing 10” line on Crescent. The new flow at 20 psi residual would be
1538 gpm.

Location 5 is located on Magnolia Avenue and is shown on Map FEWR-3 in
Appendix K. The existing 4” line should be replaced with a new 6” line.
The new flow for the two hydrants in this area at a residual pressure of 20
psi would be 641 and 707 gpm.

Locations 6 through 13 show upgrades to the water distribution system that
will increase fire flows to the Cypress neighborhood, Sunset neighborhood,
Barrister neighborhood, Sycamore neighborhood, College Drive south to the
existing PRV, and Clay Street west of Hunterdale Road. The result is an
increase in fire flows to above 500 gpm at a residual pressure of 20 psi.
Details are shown on Maps FEWR-4 through FEWR-8 in Appendix K.
Essentially, existing 4” and 6” lines are proposed to be replaced with 8 and
10” lines.

Location 14 is located on Rawlsdale Road and is shown on Map FEWR-8 in
Appendix K. The existing 4” line should be replaced with a new 6” line.
This upgrade would result in fire flows of 675 gpm at a residual pressure of
20 psi.

Location 15 is located on Forest Pine Road and is shown on FEWR-10 in
Appendix K. A new 6” line is proposed to connect to existing 6 lines.
Flow would increase to 935, 982, and 1030 gpm at a residual pressure of 20
psi for the three hydrants in this area.

Location 16 is located on Ridge Road and is shown on FEWR-9 in
Appendix K. A new 6” line is proposed to connect the existing 4” line at the
end of Ridge Road with the existing 6” line on Clay Street. The resultant fire
flow for the 2 hydrants in the area is over 500 gpm at 20 psi.

Location 17 is located along Fontaine Street and Norfleet Street and is
shown on FEWR-12 in Appendix K. The existing 4” line should be replaced
with anew 6” line. The result is fire flows over 500 gpm @ 20 psi.

Location 18 is located on Madison Street and is shown on Map FEWR-14 in
Appendix K. A new 6” line is proposed to connect the dead end line on

12

K:\016165 - City of Franklin\113165039 Citywide Water and Sewer Study\Report\Citywide W & S Final Report.doc



Madison Street to the 6” main running parallel to the railroad tracks. This
upgrade will increase fire flows for 2 hydrants to above 500 gpm @ 20 psi.

Location 19 is located on South Street between Johnson Street and Thomas
Street and is shown on FEWR-13 in Appendix K. A new 6 line is proposed
to connect and loop the existing water lines on Johnson Street and Thomas
Street. The result is increased fire flows to above 500 gpm at 20 psi for one
hydrant.

Location 20 is located at the intersection of Oak Street and Morton Street
and is shown on FEWR-20 in Appendix K. A new 6” line is proposed to
connect the dead end line coming from Pretlow Street with the line on Oak
Street. The result is an increase in fire flows for one hydrant to over 500 gpm
at 20 psi.

Location 21 is located along Hayden Drive and is shown on FEWR-16 in
Appendix K. The existing 4” line from South Street to the fire hydrant on
Hayden should be replaced with a new 6” line to increase fire flows above
500 gpm @ 20 psi.

Location 22 is located on Fair Streeet and is shown on FEWR-15 in
Appendix K. A new 6” line is proposed to connect the existing line on Hall
Street with the dead end 4™ line of Fair Street. This will increase fire flows
above the stated requirements for one hydrant.

Location 23 is located on Laurel Street and is shown on FEWR-19 in
Appendix K. A new 8 line is proposed to connect the recently installed 8~
line near Pretlow Street with the existing 4” line on Laurel Street. This will
increase fire flows above the required 500 gpm. Also, the fire hydrant at the
end of Walnut Street can be abandoned since there is another hydrant within
250 feet.

Location 24 is located on Broad Street and is shown on FEWR-18 in
Appendix K. The existing 4” should be replaced with a new 6” line from
South Street to the second fire hydrant. The resultant fire flows for both
hydrants will be over 500 gpm at the required residual pressure.

Location 25 and Location 26 are located on Barrett Street and Bogart Street,
respectively, and are shown on FEWR-17 in Appendix K. The existing 4”
lines in both cases should be replaced with new 6” lines from South Street to
the hydrant. The result is fire flows meeting the minimum requirements for
both hydrants.

Location 27 is located on Armory Drive and is shown on FEWR-11 in
Appendix K. The existing fire hydrant is currently being feed by a 4” lines.
A new line feeding the fire hydrant from the existing 10” line on Armory
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Drive is proposed. The fire hydrant will experience an increase of over 1000
gpm at 20 psi as a result of this upgrade.

Location 28 is located on Main Street at the intersection of 5™ Avenue and is
shown on FEWR-21 in Appendix K. The existing fire hydrant is being fed
by a 4” line. Replacing the 4” line from the hydrant to the main line will
increase the flow to over 1000 gpm at 20 psi residual pressure.

Location 29 involves three hydrants near the intersection of East Street and
2" Avenue and is shown on FEWR-21 in Appendix K. A new 8” main that
ties the existing 6” main on Mechanic Street to the existing 6” main on East
Street will increase flow to all three hydrants beyond 1000 gpm at 20 psi
residual pressure.

D. Future Development Along N. High Street ~-Water Impact

The development of Locations 1, 20, 25, and UDA 6 require the extension of
the existing 10” water line along High Street with a 12” water line. An
existing section of 6”” waterline on N. High Street just north of Fairview
Avenue should also be replaced with a 10” water line. The purpose of the
12” water line is to help provide adequate flow and pressure to Southampton
County should build-out occur along this corridor within the County.
Locations 1, 20, 25, and UDA 6 should be served with a main 10 feeder
line throughout the project. This size line is necessary to ensure adequate
pressure and flow in the long-term. Location 20 should include a 10” water
line that connects to the existing 6” water line on Vaughan Lane. A 10” stub
should also be supplied to Locations 4 and 25. This configuration provides
maximum looping of both existing and future systems. Location 25 should
provide a connection to Location 4 and 20 with a 10” water line if developed
first. The 40 lots at Location 40 can be served with an 8” line. UDA 6 should
be looped from the new 12” water line extension back to the existing 10”
waterline along N. High Street. Location 4 should be feed by a 12” waterline
off the existing 10” water line on N. High Street. 10” water line connections
to Locations 20 and 25 should be provided from the new 12” water line if
developed first. A 12” water line connection should be provided to Location
3A if developed first. Location 35 can be served by the existing connection.
The installation of a 12 waterline throughout this development area is
essential to development in Southampton County along the N. High Street
corridor. Should development start to occur in Southampton County along
this corridor, a 12” waterline must be installed to the 12” water line leaving
the Hunterdale Storage Tank. A new 16 water line would also need to be
installed from the Hunterdale Storage Tank to the new 12” water line on
Bobwhite Lane. A 16” line ensures that other portions of the City will not be
adversely affected by a reduction in pressures. UDA 7 can be served with a
10” water line that connects directly to the existing 10” water line on
Fairview Avenue.

14
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E. Future Development North of Woodland Drive - Water Impact

Location 3 is currently an approved subdivision to be served by the existing
10” water line that crosses through the property. Location 3A must be served
by a 12” water line that runs from the Hunterdale Storage Tank. Location 3A
should also supply a 12’ waterline connection to location 4 if developed
first.

F. Future Development North of Bobwhite Lane — Water Impact

UDA 5 should be served by a 10” water line feeding directly from the
Hunterdale Storage Tank. The 10” water line should connect with the
existing 6” water line on Andrew Avenue.

G. Future Development West of Hunterdale and North of Railroad Tracks
— Water Impact

Location 60 is an approved subdivision that is served by the existing 8”
water line on Delaware Road. UDA 3 should be served by a 12 water line
that loops from the existing 12’ water line on Bobwhite Lane to the existing
8” water line on Delaware Road.

H. Future Development North of Clay Street and South of Railroad
Tracks- Water Impact

The development of Locations 7, UDA 2, and UDA 4 require the installation
of a new 10” water line from the intersection of Fairview Avenue and
Crescent Drive to the intersection of Business 58 and Rawlsdale Road that
will replace the existing 4” and 6” water lines. Incremental upgrades to the
new 10” water line can be made depending on the development. All
incremental upgrades should start at the intersection of Fairview Avenue and
Crescent Drive.

L Future Development Areas North of Armory Drive and South of Clay
Street — Water Impact

Location 9 is currently about 70% developed. As work continues, all lines
should be looped appropriately. Also, location 9 should share responsibility
for upgrading the water line from the intersection of Fairview Avenue and
Crescent Drive. Field-testing indicates that the Regency neighborhood
(Location 9) does not meet current fire flow requirements during peak
demands. Additional development will only exacerbate the situation.
Location 8 A should be served by an 8” water line coming from Clay Street.
Location 8A should also share responsibility for upgrading the water line
from Fairview and Crescent. Locations 8B and 10 should be served by an 8”
water line from Southampton Shopping Center Road. The College Drive and
Pretlow Water Storage Tanks serve this water line. Location 50 should be
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served by a 10” water line coming from the existing 10” water line on
College Drive. Location 50 should also share responsibility for upgrading
the water line from Fairview and Crescent.

J. Future Development South of Armory Drive and North of South Street
— Water Impact

Location 12 should be served by a new 12” water line that ties into the
existing 6” waterline on South Street. The 12” line should also connect to the
existing 10” water line on Armory Drive near the intersection of Highway
58. The new 12” line is necessary to account for the possibility of future
growth along Armory Drive in Southampton County.

K. Future Development South of South Street — Water Impact

Locations 13, 15, and UDA 1 require extensions of new 12 water lines from
the Pretlow Water Storage Tank to service the expected demand. The new
12” water line should connect to the new 12” water line from Location 12.
This will supply the pressure and flow necessary to serve development along
Armory Drive in Southampton County.

L. Future Development in Southampton County — Water Impact

There are four potential areas where water service from the City of Franklin
could be extended to serve development in Southampton County. The four
areas are North High Street, north on Hunterdale Road, west of Clay Street
near Delaware Road, and west along Armory Drive. The recommendations
set forth for each area are based on a possible development of 1.1 mgd
(current allocation for water to Southampton County).Upgrades relating to
development along North High Street in Southampton County were
considered as part of the future development for North High Street within
the City of Franklin.

The area north along Hunterdale Road in Southampton County would
require an upgrade of the existing line along Hunterdale to a 12” line. The
line along Bobwhite Lane to the water storage tank would also have to be
upgraded to a 16”.

Development along the Business 58 corridor in Southampton County will

require a 12” line from Delaware Road as well as an upgrade of the existing
12” water line on Bobwhite Lane to 16”. Preferably, the new 10” water line
along Clay Street would also be connected for proper looping of the system.

Development in Southampton County along Armory Drive requires a new
12” line directly from the Pretlow water storage tank. The 12” line should
connect to the end of the existing 10” line on Armory Drive.

16
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M. Water System Impact Summary

Appendix D - Impact of Future Development shows the total impact of
development on the water distribution system. Future development within
the City of Franklin in combination with a 1.1 mgd allocation to
Southampton County and a possible 0.5 mgd allocation to Isle of Wight
County could increase water consumption by 2,837,900 gpd. There is
currently not enough storage capacity or pump capacity to serve all build out
needs being considered in this study. Water production and storage
capacities are discussed in a subsequent chapter.

17
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V. WATER WITHDRAWAL AND PRODUCTION
A. Existing System Description

The City of Franklin Waterworks is currently permitted by the Virginia
Department of Health (Permit No. 3620350) for a Design Capacity of 1.8
million gallons per day (mgd). The water supply is provided by two (2) existing
wells with the following rated capacities:

Hunterdale - 1,500 gpm
Pretlow - 1,500 gpm

Emergency backup supply can be provided from the College Drive well and the
backup well at Hunterdale. Neither, however, can be used for additional

permanent capacity.

The City has three water storage tanks with the following capacities:

College Drive - 300,000 gal.
Hunterdale - 500,000 gal.
Pretlow - 500,000 gal.

Based on production (well) capacity the system could be permitted for 2.4 mgd
(0.5 gpm/ ERC; 1 ERC = 400gpd). Based on the storage capacity, the system
could be permitted for 2.6 mgd.

B. Historic Water Demand Data

Annual water withdrawals for each well and the total withdrawal from all wells
are provided graphically in Exhibit A for the past 15 years.

The average daily demands for 1991 through 2005 are shown in Exhibit B.
The average daily demand for the year 2005 was 1.16 mgd.
C. Future Demand

Future demand for potable water was developed based on input from City Staff
and the current land use map for the City. Known potential developments and
their associated projected demands are provided in Appendix D. Also shown in
Appendix D are seven (7) undeveloped areas within the City. These areas are
assumed to build out at one unit per 30,000 square feet of land area. Any zoning
changes that increase density in these areas would require re-evaluation of the
associated water demand.
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All new demands are based on 300 gpd per equivalent residential unit (ERC).
The Virginia Department of Health has recently been receptive to use of 300
gpd/ ERC for planning purposes. The previous standard was 400 gpd/ ERC.

The known potential developments and the seven undeveloped areas (UDA’s)
will demand approximately 1.3 mgd of potable water. Added to the current
average daily demand, the total demand for the City of Franklin at build-out is
projected to be approximately 2.46 mgd. The future demand is slightly above
the 2.4 mgd the current well can provide and just under the rated capacity based
on storage requirements.

Given the approximate nature of demand modeling, the conclusion can be drawn
that no immediate water production facility improvements are required to serve
the potable water needs of the City. Planning, design, and construction of new
wells and storage will be required as demand approaches 80% and 90% of the
rated capacity, respectively.

Additionally, the “permitted” capacity of the Waterworks has been limited to 1.8
mgd based on historic fluoride levels. Construction of the new Hunterdale Well
and removal of the Mechanic Street and College Drive wells from the system
has reduced fluoride levels as required by the Virginia Department of Health.
Therefore, with the current wells and storage, the restriction could be lifted and
the permitted capacity could be raised to 2.4 mgd.

Any water provided to County or other users will require additional storage,
well, and pumping capacity.

D. Withdrawal

The City’s current withdrawal permit allows groundwater withdrawal of 2.9
million gallons per day (mgd). The permitted allocation provides enough
capacity for current and future demands within the City. However, an existing
agreement between Southampton County and the City of Franklin provides up to
1.1 mgd of the allocation to Southampton County. If Southampton County uses
the allocation, the Department of Environmental Quality withdrawal permit will
require a modification to increase the withdrawal to 3.5 mgd (2.4 mgd for
Franklin + 1.1 mgd for Southampton County).

19
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WASTEWATER TREATMENT

The following is a broad overview of the City of Franklin, Virginia wastewater
treatment capacity and the impact of future development on that capacity. A
detailed Preliminary Engineering Report (P.E.R.) will be required to assess
expansion of the wastewater treatment plant (WWTP) and the associated costs.

A. Existing System Description

The City of Franklin Waste Water Treatment Plant (WWTP) is currently
permitted by the Virginia Department of Environmental Quality to discharge to
the Blackwater River under permit No. VA0023922, dated June 23, 2004. The
permit is based on a 2 million gallon per day (2 mgd) average discharge rate.

B. Historic Wastewater Flows

Annual average daily wastewater flows are provided graphically in Exhibit C
for the year 2001 thru 2005. Average daily flows for 2005 were 0.98 million
gallons per day (0/98 mgd) or about one-half the permitted discharge rate.

C. Future Demand

Future demand for sewage treatment was developed based on input from City
Staff and the current land use map for the City. Known potential developments
and their associated treatment demands are provided in Appendix D. Also
provided in Appendix D are seven (7) undeveloped areas within the City. The
currently undeveloped areas are assumed to build out at one unit for every
30,000 square feet of land area. Any zoning changes that increase density in
these areas would require re-evaluation of the associated sewage treatment
demands.

All demands are based on 300 gallons per day (300 gpd) per equivalent
residential unit (ERC). The Virginia Department of Health has recently been
receptive to the use of 300 gpd/ERC for planning purposes. The historic
standard has been 400 gpd/ ERC. The known potential developments and seven
undeveloped areas (UDA’s) will demand approximately 1.3 mgd of additional
sewage treatment capacity. Added to the current average daily demand, the total
sewage demand for the City of Franklin at build-out is projected to be
approximately 2.3 mgd. Since planning and design of new treatment facilities is
required as flows reach 80% of the permitted capacity, a 1 mgd expansion to a
capacity of 3 mgd is recommended when an expansion is required. Ultimately,
a 3 mgd plant will provide enough capacity for the City at currently proposed
build-out densities (3 mgd * 80% = 2.4 mgd). For planning considerations, the
probable cost of a 1 mgd expansion would likely be between $8,000,000 and
$12,000,000.
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Planning and design of a WWTP expansion will be required as average flows
reach 1.6 mgd (2 mgd * 80%) during three consecutive months. At 300 gpd/
unit, this will allow treatment capacity for an additional 2000 single family units
or a combination of less residential units plus commercial units (0.6 mgd) before
planning and design of a plant expansion would be required.
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VIIL.

PROBABLE COSTS

Cost opinions are located in Appendix J — Probable Costs. Opinions of cost for
sanitary sewer include the cost upgrades for the existing sewer system. Estimates

are also included for the water distribution system in the same breakdown. Upgrades
within the City of Franklin related to future development should be at the expense of
the developer. Upgrades to facilities conveying water or sewage to and from areas
outside the City of Franklin should also be completed at the expense of the
developer.
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APPENDIX A

FLOW METER LOCATIONS AND FLOW DATA
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APPENDIX B

INFLOW AND INFILTRATION (I/T) SUMMARY
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APPENDIX C

SANITARY SEWER SYSTEM IMPACT ASSESSMENT
(Pump Stations, Force Mains, Gravity Sewer)
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APPENDIX D

FUTURE DEVELOPMENT ASSUMPTIONS
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APPENDIX E

PEAK FLOW DAY DETERMINATION
(Water System)
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APPENDIX F

FIRE HYDRANT FLOW TEST DATA
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APPENDIX G

FIRE FLOW REQUIREMENTS
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October 13, 2005 FIre & .R:E_s;:ug .

urn flow req ,)-ements‘thai must be met or

TTT1000

| Vince Holt
Dlrector of Emergency Services

cc - Mr Russ Pace B Pubhu Works
) Mr Steve W ~P Pubhc Works

00 South Main Street, Post Office Box 179, FranHm VA 23851, i':e@rrankhrwa com, wwwuankhnm cory
757—562 8581 (mam phone - dayt;me) 757-562- 8550 (mam phone aﬁ:er hours), 757-562-8592 (fax}



APPENDIX H

TANK FLOW DATA



Tank Flow Data

Colllege Drive  Pretlow Hunterdale
Time Tank Elev Tank Elev  Tank Elev
23:00 14,80 1.k 4.0
0:00 15,40 8.8 35
1:00 .30 1.4 ER
2:00 .50 ne.4 nz.b
3:00 .20 us.L n2.4
4:.00 115.80 .4 n2.o
5:00 .30 18.9 17y ]
L:00 .50 s H4.1
T1:00 1510 11752 2.9
8:00 115.00 153 n.b
9.00 114,80 ng.2 105
10:00 115,20 .9 10.4
n:00 k.10 15.49 1n.s
12:00 115.50 15,5 133
13:00 1490 I 3.3
14:00 15.10 ns.4 nz.9
15:00 11550 19 3.4
1:00 1570 In.4 3.8
11:00 115,30 .2 3.1
13:00 410 151 nz.2
19:00 14,80 3.4 m3
20:00 115.20 18.1 0.3
21:00 11510 .l no.1
22:00 14,80 5.4 nz.i
23.00 1s.10 8.2 EX |
0:00

PRISM e,

CONTRACTORS & ENGINRERS, INC.

Kimley-Hom
and Associates, Inc.




328 P ON
456 P OFF
156 P ON
9:23 P OFF
12:23 P ON
13:50 P OFF
430 P ON
14:5 P OFF
50 P ON
19:20 P OFF
22:02 P ON
23:20 P OFF

Total (hr:min)

Total Gal 732,550
Pump GPM 1042 49
Dia (ft) 56.00

Area (5q.F1) 2,402.94

T
CONTAACTOMNS & ENGINEERS, INC,

Pretlow Pump
Run Time
118
1:21
1:21
0:20
130
118

126

Hunterdale Pump

Run Time
430 H ON
5:56 H OFF 120
9:4 H ON
12:32 H OFF 2:51
4:30 H ON
15:2L H OFF 0:50
20:23 H ON
23:08 H OFF 2:45
Total (hr:min) 15%
3,043.38
l Kimley-Hom

and Associates, Inc.




APPENDIX I

JUNCTION DEMAND DATA
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APPENDIX J

PROBABLE COSTS FOR RECOMMENDED IMPROVEMENTS
TO EXISTING WATER AND SEWER SYSTEMS
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APPENDIX K

LOCATION MAPS FOR RECOMMENDED WATER DISTRIBUTION
SYSTEM UPGRADES
(To Enhance Fire Flows)
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APPENDIX L

FIRE FLOW COMPARISON BEFORE AND AFTER
RECOMMENDED WATER DISTRIBUTION SYSTEM UPGRADES



Fire Available Fire Flow Available Fire Flow
(gpm @ 20 psi) (gpm @ 20 psi) After
Hydrant <
Exnstmg Up_grades

FH-103 257 712

FH-104 308 809

FH-1042 407 723

FH-1045 297 877

FH-105 421 1,112

FH-106 295 761

FH-107 445 1,184

FH-1072 366 380

FH-1084 482 505

FH-1086 482 511

FH-1113 408 971

FH-1114 287 798

FH-113 377 757

FH-114 362 661

FH-1141 448 955

FH-1243 334 630

FH-1290 328 813

FH-1291 423 738

FH-1364 310 682

FH-1379 431 1,159

FH-1381 382 1,265

FH-1487 981 1,206

FH-1494 805 1,280

FH-1495 920 1,331

FH-1569 239 1,376

FH-1647 432 562

FH-1649 483 945

FH-1653 312 720

FH-174 270 1,538

FH-182 456 1,188

FH-191 445 756

FH-196 477 559

FH-200 289 641 RO ;
FH-2004 740 1,147 PRISM =
FEH.201 499 207 CONTRACTORS & ENGLNESRS, INC,
FH-303 395 948 m-" Kimley-Hom
FH-304 376 v82 MY\ and Associates, Inc.
FH-306 360 1,030




Available Fire Flow Available Fire Flow

H;:;:Znt (gpm @ 20 psi) (gpm @ 20 psi) After
Existing Upgrades
FH-310 391 12
FH-314 237 051
FH-315 320 625
FH-317 418 1,015
FH-323 336 023
FH-325 365 1,017
FH-335 339 500
FH-336 342 614
FH-337 346 622
FH-338 351 643
FH-342 359 654
FH-343 366 733
FH-346 331 562
FH-354 372 799
FH-355 370 703
FH-358 336 579
FH-360 340 598
FH-363 345 614
FH-379 280 549
FH-382 311 549
FH-387 337 605
FH-396 349 864
FH-401 351 208
FH-406 349 201
FH-409 346 856
FH-411 262 278
FH-413 188 758
FH-417 159 11
FH-425 399 035
FH-427 323 a4
FH-428 137 675
FH-434 371 201
FH-435 371 201 . .
1438 4% s01 PRISM " e,
FH-438 372 201

m I " Kimley-Horn
B’ \ and Associates, Inc.




APPENDIX M

LOCATION MAPS FOR RECOMMENDED SEWER SYSTEM UPGRADES
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APPENDIX N

DEVELOPMENT AREA MAPS
(Future Water and Sewer System Upgrades)
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