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l. INTRODUCTION

A. General

Bowman Consulting has been commissioned by GrayCo, Inc to develop a
hydraulic model and preliminary engineering report for a new groundwater well
and water treatment system to serve portions of the Founder’s Bridge golf
course community. Currently there are two connections to the Chesterfield
County public water system that provide water to the development. Water
demands within the community are higher than originally anticipated and
exceed the allotment from the County. Therefore, a community Water Supply
Well system is proposed, with the connections to Chesterfield County to remain
as back up. This system would meet all community water supply requirements as

required by the Virginia Department of Health Waterworks Regulations.

Objective

The objectives for this preliminary engineering report are as follows:

e Evaluate the existing water demands in order to establish average and
peak demands

e Prepare a hydraulic model to determine the operating pressure for the
new water system

e Identify desired settings for new pressure reducing valves at the
connections to the Chesterfield County public water system

e Evaluate water quality and determine any required treatment

e Evaluate well yield data and determine how much of the water demand
can be provided by the new system and how much will need to be
provided by Chesterfield County

e Develop preliminary sizing and layouts for water treatment system
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C. Service Area Description

The Founder’s Bridge community is located in both Powhatan County and
Chesterfield County, however, only the part of the community in Powhatan
County is served by the Founder’s Bridge Utility Company (FBUC). Water is
currently provided to the community through two connections to the
Chesterfield County system. The main connection and master meter vault is
located near the intersection of Founder’s Bridge Boulevard and Founder’s
Bridge Road. The second connection is located at the northernmost section of
Founder’s Creek Court. This connection is from the neighboring Bel Crest
neighborhood which is also part of the FBUC system. A check valve allows water
to flow only from Bel Crest to Founder’s Bridge and not the other way around.
The operating pressure in Founder’s Bridge is typically higher than the operating
pressure in Bel Crest, and therefore, water only flows through this connection to

Founder’s Bridge in the event that the system loses pressure.

The FBUC only serves the portions of the Founder’s Bridge Community located in
Powhatan County. The portions of the community that are located in
Chesterfield County are served by the Chesterfield County water main that runs
along Founder’s Bridge Road. These units will continue to be served by
Chesterfield County. In addition, FBUC serves the Bel Crest, Bel Bridge and the
adjacent shopping center. As indicated on the service area map (Figure 1-2), only
the southern portion of the FBUC's service area will be served by the proposed

system.

A project vicinity map is provided in Figure I-1. A detailed map showing the

different service areas is provided in Figure I-2.
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D. Definitions

For the sake of this Preliminary Engineering Report, “Founder’s Bridge” and
“Founder’s Bridge Water System” refer only to the portion of the Founder’s
Bridge development that is within the FBUC service area (located in Powhatan

County) and to be served by the proposed well system, unless otherwise stated.

“Master Meter Vault” refers to the point of entry from the Chesterfield County
water system into Founder’s Bridge. This is the existing master meter vault
located at the intersection of Founder’s Bridge Boulevard and Founder’s Bridge

Road

“Bel Crest Point of Entry” refers to the point of entry from the Chesterfield
County water system that is located at the northern portion of Founder’s Creek
Court. Currently this connection consists of a check valve that allows water to

enter Founder’s Bridge from Bel Crest.
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l. WATER DEMANDS

A. Community Water Demands

Two different sources for evaluating water demands were available.

The master meter vault located at the intersection of Founder’s Bridge
Boulevard and Founder’s Bridge Road reports the amount of water
provided to the community by Chesterfield County. Since water rarely
flows through the Bel Crest point of entry, this represent the majority of
the water usage in Founder’s Bridge. There is a main meter and a bypass
meter in the master meter vault and both record data in 30 minute
increments. The records used in this evaluation go back to 2012. This
data is also available from the county’s High Tide Telemetry site, however
it is displayed in 1 hour increments and only goes back 3 months. This
data was used to evaluate FBUC usage data and determine the overall
reduction in usage that can be expected once the new well is operating.

Individual meters at the residences provide usage data for each customer
for billing purposes. Usage data is collected every two months.
Spreadsheets from 2014 and 2015 were provided. This data was used to
determine average and peak flow rates to assign demands to the homes

in the hydraulic model.
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Table II-1 shows the average and peak summer system demands from 2012-2015:

Average flow, GPD Peak Flow, GPD
June 94,557 136,882
2012 July 125,420 206,971
August 85,672 136,724
September 82,804 122,789
June 78,267 124,492
2013 July 77,590 112,577
August 65,989 94,349
September 86,948 114,641
June 99,570 151,300
2014 July 132,054 182,080
August 93,554 139,110
September 122,578 190,220
June 86,547 168,400
2015 July 87,501 128,810
August 97,194 126,430
4 Year Average of All Summer Months 94,400
4 Year June Average 89,700
4 Year July Average 105,600
4 Year August Average 85,700
3 Year September Average 97,400

The average daily system demand during the summer is approximately 95,000

gpd. The maximum daily flow rate observed since 2012 was approximately

207,000 gpd.

Table II-1l shows the average and peak flows during the non-irrigation season

demands from 2015:

Average flow,
Winter GPD Peak Flow, GPD
January 22,523 25,630
2015 February 24,225 32,550
March 26,935 35,510

The average daily system demand during the winter months is approximately
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25,000 gpd.
B. Residential Demands

Billing data was evaluated in order to determine average and peak domestic flow
rates as well as irrigation demands. The residential units have been divided
between villa style homes and single family homes. Usage data suggests that the
villa style homes generate average daily demands of approximately 100 gpd,
while the single family homes generate average daily demands of approximately
140 gpd. The villa style homes are irrigated using the golf course irrigation
system, which is not a part of the Founder’s Bridge water system. The single
family homes use Founder’s Bridge water for irrigation and as such, many of
these homes are provided with separate irrigation meters. Usage data from the
month of June 2015 suggested irrigation demands between 200 and 1,500 gpd

per home. Average irrigation demands were around 365 gpd.

The hydraulic model was prepared using a demand of 800 gpd per single family
home. Since these averages are based on the summertime demands and are
already somewhat representative of peak demands, a peaking factor of 2 was
applied for use in the model. Therefore, single family homes were modeled

based on a peak hour demand of 1.11 gpm.

For the villa style homes, an average demand of 160 gpd was used in the model,
and a peaking factor of 4 was applied. Therefore, villa style homes were

modeled based on a peak hour demand of 0.44 gpm.
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C. Non-Residential Demands

In addition to the homes, there are other facilities within the community that
generate demands. The following table describes these facilities. Peak demands

are calculated over a period of 10 hours with a peaking factor of 4.

Average Demand (gpd) Peak Demand (gpm)
Sales office 2,670 18
Clubhouse 2,671 18
Golf Maintenance 903 6
Pool/Rec 972 7
#8/9/10 Irrigation 500 3
Restrooms 730 5
Dorm/JR Clubhouse 100 1

Therefore, the average non-residential demand is 8,546 gpd, or 14 gpm, with a

peak hour demand of 58 gpm.

D. Hydraulic Modeling Demand Summary

The total demands utilized for the hydraulic model are presented below.

Average Flow [ No, of |  Average Average Peaking | Peak Flow | Peak Flow
Rate Per Unit | ypits Summer Summer Factor Rate Rate
(gpd) Demand (gpd) | Demand (gpm) (epd) (gpm)
Villa 160 104 16,640 12 4 66,560 46
Single Family 800 80 64,000 44 2 128,000 89
Non-Residential 8,546 14 4 34,184 58
Total 89,186 70 228,744 193




FOUNDER’S BRIDGE BOWMAN CONSULTING GROUP, LTD.
PRELIMINARY ENGINEERING REPORT PROJECT # 9372-04-001
POWATAN COUNTY, VIRGINIA AUGUST 2016

The average demand for the system is estimated to be approximately 70 gpm.
This is consistent with the data from the County’s High Tide system from

summer of 2015, which recorded an average demand of 61 gpm.

For modeling purposes, the peak demand for the existing system is estimated to
be 228,744 gpd, or approximately 193 gpm. The data from the High Tide system

indicated that most peak hour demands were between 150 gpm and 200 gpm.
In addition to the demands calculated above, there are 22 additional villas

proposed at the northern part of Founder’s Creek Court. Therefore, the

hydraulic model was prepared based on a peak hour demand of 203 gpm.

10
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1l. EXISTING WATER SYSTEM INFRASTRUCTURE

Founder’s Bridge (the Powhatan County portion) is currently served by two existing
connections to the Chesterfield County public water system. The main connection to
the subdivision is a 16” water line off Winterfield Road, which is routed to the Founder’s
Bridge master meter vault near the intersection of Founder’s Bridge Boulevard and
Founder’s Bridge Road. A second connection is located off the backside of the
Brookstone subdivision and enters the Founder’s Bridge Community at the
northernmost section of Founder’s Creek Court. A check valve is located at the end of
Founder’s Creek Court and only allows water to flow from Bel Crest to Founder’s Bridge.
The operating pressure in Founder’s Bridge is typically higher than the operating
pressure in Bel Crest, and therefore, water only flows through this connection to
Founder’s Bridge in the event that the system loses pressure from the main connection.

The water for the Bel Crest area is provided by Chesterfield County, and the connection

into the Chesterfield County system is located at the Winterfield Meter Vault.

Pressure data was provided by Chesterfield County at the two meter vault connections.

The data was collected between Tuesday, August 4, 2015 and Thursday August 6, 2015.

Average Maximum Minimum

Pressure, psi |Pressure, psi Pressure, psi
Winterfield Meter Vault 80 89 64
Founders Bridge Master Meter Vault 90 120 80

The proposed community well system to be operated by FBUC will serve only the
portions of the Founder’s Bridge subdivision located in Powhatan County. This includes
the villa style homes along Founder’s Bridge Boulevard, as well as single family homes
located along Mabry Mill Drive, Dogwood Dell Lane, Riverstone Road, Founder’s Crest
Court, and portions of Maple Hall Drive. The majority of the water lines that serve these

portions of the development are 8”, with some 6” waterlines at the end of a few of the

11
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streets.

The portions of the development that are located in Chesterfield County will continue to

be served by the Chesterfield County public water system.
To ensure that no water from FBUC goes backwards into the Chesterfield County

systems, new backflow preventers will be provided at both points of entry into the

portion of Founder’s Bridge to be served by the proposed well system.

12
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V. WATER MODEL SUMMARY

A. Water Model Purpose and Approach

The new well system for Founder’s Bridge will operate on a daily basis to provide
domestic and irrigation water service to the community located in Powhatan
County. The connections to the Chesterfield County system will remain in place
as a backup supply in order to provide additional flows during peak demands
beyond what the well system can supply, as well as fire flows. The average
pressure at the master meter connection is approximately 90 psi. The average
pressure at the Bel Crest point of entry is estimated to be 72 psi, based on the
average pressure of 80 psi at the Winterfield vault and an approximate elevation
difference of 20 feet. The hydraulic model anticipates that these average
connection pressures result in pressures within Founder’s Bridge between

approximately 79 and 106 psi.

Pressure reducing valves will be installed at the two points of entry and set such
that once the well system is operational, the pressure in Founder’s Bridge will be
greater than the downstream PRV setting. Should the Founder’s Bridge
community well system not be able to keep up with the demand, then water will
enter the system from Chesterfield to provide adequate flows and pressures.
Therefore, the purpose of the first model scenario was to determine how much
the incoming pressure from Chesterfield County could be reduced and still
provide adequate flows and pressures. Once those values were established, then
the normal operating pressures for the new Founder’s Bridge system were
established so that these normal operating pressures exceed the recommended

PRV settings.

Generally the minimum allowable system pressure for a residential subdivision is

13
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35 psi, however, communities with high irrigation demands typically desire
higher pressures. Therefore, for this analysis, a minimum pressure of 45 psi was
evaluated. For the fire flow scenario, a minimum system pressure of 20 psi was

evaluated.

As calculated in Section II.D, the peak domestic demand is approximately 203

gpm.

Fire flows will be provided by the Chesterfield County public water system. The
model will determine whether fire flows of 1,000 gpm are available at residual

pressures above 20 psi.

B. Scenario 1 — Pressure From Chesterfield County Points of Entry

This scenario was modeled with RPZ’s and PRVs at both points of entry to the
Founder’s Bridge system. The PRV at the master meter was set with a
downstream pressure of 60 psi. The PRV at the Bel Crest point of entry was set
to a downstream pressure of 72 psi. With these PRV settings, pressures within
the Founder’s Bridge area are expected to range from 49 psi through 79 psi

during peak hour demands.

Four different fire flow scenarios were evaluated with these pressure settings.
The first scenario evaluated a fire flow scenario at the end of Dogwood Dell Lane,
or Junction J-40. The second scenario evaluated a fire flow scenario at Maple
Hall Drive, or Junction J-87. The third scenario evaluated a fire flow scenario at
the end of the water line at Founder’s Knoll Terrace, or Junction J-74. The fourth
fire flow scenario is a 2,000 gpm demand at the golf course clubhouse. This

resulted in a residual pressure of 21 psi.

14
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For each scenario, the fire flow demand was applied on top of the peak hour

demands. The following table summarizes the results of the fire flow scenarios.

Fire Flow Demand,
Location Junction gpm Residual Pressure, psi
Dogwood Dell Lane J-40 1,000 27
Maple Hall Drive J-87 1,000 31
Founders Knoll Terrace J-74 1,000 45
Clubhouse Clubhouse 2,000 24

Therefore, the PRV’s that will be installed at the connection points will have
downstream pressure settings of approximately 60 psi at the main point of entry

and approximately 72 psi at the Bel Crest point of entry.

C. Scenario 2 - Founder’s Bridge Water System Operating Pressure

The second scenario is representative of the water system once the new well
and treatment system is operational. Peak hour demands and pressure will be
provided by the well pumps and hydropneumatic tank. During this model run,
the connections to the Chesterfield system were not activated. The model was
prepared based on a system pressure of 75 psi at the new water treatment
system site. This results in a pressure range throughout the community of 55 psi

to 84 psi.

Based on this system pressure set point, the pressure at the master meter vault
point of entry is 66 psi and the pressure at the Bel Crest point of entry is
approximately 83 psi. These pressures are 6-11 psi above the recommended set

points for the PRVs.

D. Pressure Reducing Valve Settings

The recommended downstream pressure setting for the PRV at the master

15
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meter point of entry is approximately 60 psi. The recommended downstream
pressure setting for the PRV at the Bel Crest point of entry is approximately 72
psi. During normal operation of the Founder’s Bridge well and treatment system,
pressures at the PRVs/points of entry will exceed 66 psi and 83 psi. In the event
that the system loses pressure, water will flow into the system from Chesterfield

County, which will provide adequate peak hour domestic flows and fire flows.

16
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V. FOUNDER’S BRIDGE SOURCE WATER

A.

Water Quality Results Summary

There are two wells proposed to provide water to the new system. Well #1 was
drilled in 2014 and is currently being used as an irrigation well. Well #2 is a new
well. Water quality data revealed that both wells have iron and manganese
concentrations above the Secondary Maximum Contaminate Limits (SMCL) as

summarized below.

SMCL Well #1 Well #2
Iron (mg/L) 0.30 0.77 0.42
Manganese (mg/L) 0.05 0.24 0.25

In addition to needing iron and manganese removal, the bacteriological results
for Well #2 indicated that the water will require chlorination and contact time

for 4 log removal.

Well Yield

The anticipated well yield for Well 1 is 69 gpm and the well yield for Well 2 is 50
gpm, for a total well yield of 119 gpm. Therefore, the treatment components
will be designed based on 120 gpm, or 172,800 gpd (99,360 gpd for Well 1 and
72,000 gpd for Well 2 based on 24 hour operation).

Well System Impacts on Founder’s Bridge Water Demands

Based on the data presented in Table II-1, the highest average summer demands
were experienced in 2014. Therefore, water meter data from May 2014 through
October 2014 was analyzed in order to predict the water demands on the new

Founder’s Bridge system as well as the reduced demand on the Chesterfield
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County system.

The first analysis evaluated system demands based on the Founder’s Bridge Well

system operating at 50 gpm. The meter data presents the flows in gallons per

half hour. These readings were translated to flow rates in gpm. For demands

less than 50 gpm, it was assumed the well system would operate at that flow

rate. For demands above 50 gpm, it was assumed the well system would operate

at 50 gpm and then anything above that would be provided by Chesterfield

County. Those demands in gallons per minute were then translated back to daily

flows in gallons. This same analysis was performed based on a flow rate of 119

gpm for the new well system. The data is presented below.

Average Daily Summertime Demands

Maximum Daily Summertime Demands

New FB Well Estimated Estimated Demand Estimated Estimated Demand
System Contribution from | on the Chesterfield | Contribution from | on the Chesterfield
Operating Rate| FB Wells (gpd) System (gpd) FB Wells (gpd) System (gpd)
50 gpm 53,400 41,300 72,000 128,400
119 gpm 77,700 17,000 131,800 75,000
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VI. FOUNDER’S BRIDGE WATER SYSTEM

A. Capacity

The well pumps will be designed to operate at a combined rate of 120 gpm. The
well pumps will be equipped with a variable frequency drives (VFD) to be able to
pump consistently into the hydropneumatic tank based on the pressure in the

system.

Preliminary layouts for the site and building are provided in Appendix C.

B. Hydropneumatic Tank

A 10,000 gallon hydropneumatic tank will be provided for pressure control, as
well as contact time. Based upon the results of the hydraulic modeling, the
hydropneumatic tank should be set with a pressure range of approximately 70-

80 psi.

C. Disinfection

1. Chlorination for 4 log Removal

The system will be disinfected using chloramines, however, the contact
time will occur after the addition of hypochlorite and before the addition
of liquid ammonium sulfate. Therefore, the CT calculations are based on
Table L-9 of the Virginia Waterworks Regulations for inactivation of
viruses by free chlorine. The average water temperature for the water is
55° F (13° C), with an assumed minimum temperature of 50° F (10° C). In
order to achieve 4 log inactivation of viruses a CT value of 6 min-mg/L is

required.
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A 10,000 gallon hydropneumatic tank is proposed, and it is assumed the
tank will be operated at 60% capacity. A baffling factor of 0.3 is assumed

based on a poor baffling condition.

T =6,000 gallons / 120 gpm = 50 minutes

T10 = 50 minutes x 0.3 = 15 minutes

The assumed feed rate for hypochlorite is 2.0 mg/L with a residual of 1
mg/L following filtration. Therefore the actual CT value is calculated as

follows:

CT = 15 minutes x 1 mg/L = 15 min-mg/L > 6 min-mg/L

2. Caustic Feed

A sodium hydroxide solution will be fed to the raw water in the same general
location as the hypochlorite feed to assist in the removal of iron and
manganese while matching the pH range of the Chesterfield system. The pH
target level is set to improve the effectiveness of both the chloramine and
the orthophosphate additives.

A sodium carbonate solution will not be injected in order to avoid additional

scaling at the chemical injectors as a result of the hardness of the well water

3. Ammonia Feed

Liquid ammonium sulfate (LAS) will be fed after the contact time before the

water enters the distribution system. The free chlorine and ammonia
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concentration within the Founder’s Bridge system will be monitored daily so

that the operator can adjust the feed rates to match the water quality in the

Chesterfield system.

e The Founder’s Bridge system will mirror the chloramine level in the
Chesterfield system which is maintained at 2 mg/L for effective
disinfection.

e The chlorine to ammonia ratio (measured as free chlorine to ammonia)
will be maintained between 3 and 4 in order to produce stable
chloramines.

e The chloramine concentration will be monitored by measuring the total
chlorine near the far reaches of the Founder’s Bridge Utility Company’s

distribution system.

4. Orthophosphate Feed

An orthophosphate solution will be fed to the distribution water in the same
general location as the ammonia feed to match the Chesterfield system. The
target concentration level will maintain the existing pipeline coating

established by the current Chesterfield system.

D. Atmospheric Storage Tank

No atmospheric storage tank is required since the system will rely on the
hydropneumatic tank for contact time and Chesterfield County connections to

satisfy the peak demands.

E. Water Treatment for Iron and Manganese Removal

Iron and manganese removal will be required. Two (2) 42” diameter by 60” tall
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AdEdge filters with a 6.5 gpm/ft? loading rate are proposed. The AdEdge system
is a pre-packaged, skid mounted treatment system that includes the necessary
controls for an automated system. To maximize system performance, a low dose
of hypochlorite will be fed to the raw water prior to the filter. A backwash
holding tank and VPDES discharge permit will be required for the settling and
disposal of the backwash water. Backwash water will not be disposed of to the

existing sewer system.

F. Operational Summary

The well pumps will operate based on the pressure in the hydropneumatic tank.
When the pressure in the tank drops and the well is called to run, the well pump
will transfer water through the iron and manganese filtration system and into
the hydropneumatic tank. An air compressor will be provided to maintain the air
and water balance and keep the tank pressurized. The hydropneumatic tank will

operate based on maintaining system pressure between 70 psi and 80 psi.

The iron and manganese removal filters will require backwashing at regular
intervals. Backwash water will be provided by the distribution system at a rate
of approximately 20 gpm/ft, or 190 gpm. Backwashing will last for
approximately 10 minutes per vessel, generating a volume of approximately
1,900 gallons per vessel for a total of approximately 3,800 gallons per backwash
event. The low iron and manganese concentrations of this application allow for
a backwash interval of up to 7 days which is the recommended maximum limit
for media maintenance. Regularly fluidizing the media will decrease the likely
hood of channeling in the media bed which would cause premature manganese

breakthrough.
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G. Atmospheric Storage Tank Alternative

As an alternative to the 10,000 gallon hydropneumatic tank, a 20,000 gallon
horizontal ground storage tank could be installed. The storage tank would allow
for the system to provide additional water beyond 120 gpm during peak hour
demands and would further reduce the demand to the Chesterfield County
system. Assuming peak hour demands of 182 gpm (as calculated in Section 1),
and assuming that the well pumps operate at 119 gpm, 20,000 gallons of storage
could provide approximately 6 hours of storage before a demand would be

placed on the Chesterfield system.

For this alternatives, the well pumps would transfer water through the filters and
into the storage tank. Booster pumps would draw the water from the storage
tank and pump into a small hydropneumatic tank which would provide the
contact time as well as pressure control for the system. A 5,000 gallon

hydropneumatic tank at 60% full would provide adequate contact time.

23



FOUNDER’S BRIDGE BOWMAN CONSULTING GROUP, LTD.
PRELIMINARY ENGINEERING REPORT PROJECT # 9372-04-001
POWATAN COUNTY, VIRGINIA AUGUST 2016

Xl. CONCLUSIONS AND RECOMMENDATIONS

The Founder’s Bridge residential development located within Powhatan County can
effectively be served by the proposed community water system and Chesterfield County
water connections. The proposed water system, served by community wells, will have a
design capacity of 119 gpm to satisfy the average day demands and most of the peak
day demands. During periods when the well system can’t meet the peak demands, the

Chesterfield County water distribution system will satisfy the demand.

The predicted average demand during irrigation season is approximately 95,000 gpd.
The proposed well system will be capable of producing up to 99,360 gpd from Well 1
and 72,000 gpd from Well 2 (up to 170,000 gpd from both wells.) Due to the nature of
when the peak demands occur, there will be periods within a given day where the wells
will not completely satisfy the peak demands, such as during a fire fighting event or on a
day when a large number of homes are running their irrigation systems simultaneously.
During these events, the pressure will drop to a point where water will flow into the
water system from two points of entry from the Chesterfield system. Pressure reducing
valves will be provided to ensure that water only flows into Founder’s Bridge when
there is a loss of system pressure. To ensure that no water from FBUC goes backwards
into the Chesterfield County systems, backflow preventers will be provided downstream
of the existing meters. The proposed PRVs and backflow devices will be owned and

operated by FBUC.

Through the hydraulic modeling of the system, it has been determined that the normal
system pressure within the Founder’s Bridge system will be maintained between 55 and
84 psi. The pressure setting at the master meter point of entry will be approximately 60
psi and the pressure setting at the Bel Crest point of entry will be approximately 72 psi.
These pressure settings will allow for adequate flow and pressure into Founder’s Bridge

during peak hour or fire flow demands.

24



FOUNDER’S BRIDGE BOWMAN CONSULTING GROUP, LTD.
PRELIMINARY ENGINEERING REPORT PROJECT # 9372-04-001
POWATAN COUNTY, VIRGINIA AUGUST 2016

The proposed water system will consist of two wells, an iron and manganese removal
system, disinfection, and a hydropneumatic tank. The chemical feed system and iron

and manganese filters will be located inside a building.
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Hydraulic Model Output Scenario 1 — Pressure and Flow From Chesterfield County



Active Scenario: Scenario 1: Operating Pressures with PRVs @ County Connections

Color Coding Legend
Pipe: Diameter (in)
<= 6.0
<= 8.0

<= 16.0

Other

Color Coding Legend
tion: Pressure (psi)

o
S
N
oo+
SE T /b K
P8,/ g
5o
." A . :
k3 R, ®
3 . 3
7 2 V]
23] 22 s&3 -
8o 2
g
3 23 8

= 211 2o
240.71 249 4

259.6:

7

Bentley WaterCAD V8i (SELECTseries 6)
[08.11.06.58]

Page 1 of 1

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

9372 Water Model updated july 2016.wtg
8/26/2016



Scenario: Scenario 1: Operating Pressures with PRVs @ County Connections
Current Time Step: 0.000 h
FlexTable: Pipe Table
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Scenario: Scenario 1: Operating Pressures with PRVs @ County Connections
Current Time Step: 0.000 h
FlexTable: Junction Table
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560 J-60 202.00 3 350.13 64
562 J-61 199.00 (N/A) (N/A) (N/A)
565 J-62 220.00 (N/A) (N/A) (N/A)
575 J-64 227.00 0 350.15 53
576 J-65 236.00 3 350.15 49
578 J-66 216.00 (N/A) (N/A) (N/A)
584 J-67 190.00 0 350.19 69
587 J-68 184.00 0 350.28 72
592 J-69 205.00 0 350.24 63
593 J-70 203.00 0 350.22 64
597 J-71 171.00 0 350.14 78
598 J-72 174.00 0 350.15 76
601 J-73 199.00 (N/A) (N/A) (N/A)
604 J-74 205.00 3 350.17 63
606 J-75 239.00 (N/A) (N/A) (N/A)
610 J-76 186.00 (N/A) (N/A) (N/A)
612 J-77 217.00 (N/A) (N/A) (N/A)
617 J-78 189.00 4 350.32 70
619 J-79 230.00 (N/A) (N/A) (N/A)
621 J-80 333.00 (N/A) (N/A) (N/A)
626 J-81 240.00 (N/A) (N/A) (N/A)
627 J-82 245.00 (N/A) (N/A) (N/A)
632 J-83 215.00 0 350.18 58
636 J-84 217.00 (N/A) (N/A) (N/A)
639 J-85 224.00 (N/A) (N/A) (N/A)
641 J-86 209.00 0 350.42 61
644 J-87 190.00 4 350.09 69
645 J-88 190.00 (N/A) (N/A) (N/A)
652 J-89 183.00 3 350.17 72
655 J-90 189.00 3 350.09 70
658 J-91 203.00 4 350.15 64
663 J-92 215.00 (N/A) (N/A) (N/A)
672 J-93 357.00 (N/A) (N/A) (N/A)
680 J-94 290.00 (N/A) (N/A) (N/A)
694 J-95 190.00 4 350.22 69
784 J-96 171.00 3 350.12 77
787 J-97 198.38 4 350.22 66
790 J-98 240.00 (N/A) (N/A) (N/A)
794 J-99 180.45 3 350.13 73
798 J-100 177.42 3 350.13 75
801 J-101 186.16 3 350.17 71
804 J-102 202.94 3 350.17 64
807 J-103 208.01 4 350.15 61
818 J-104 190.00 3 350.09 69
821 J-105 189.00 4 350.09 70
828 J-249 168.00 6 350.32 79
775 Pool/Rec/Office 218.00 25 350.31 57
811 check valve 175.00 (N/A) (N/A) (N/A)
280 master meter 212.00 0 420.00 90
741 well house 190.00 (N/A) (N/A) (N/A)
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Scenario: Scenario 1: Operating Pressures with PRVs @ County Connections
Current Time Step: 0.000 h

FlexTable: Reservoir Table

Flow
Elevation Out Hydraulic
ID Label o Zone (net) ot
(gpm)
824 Bel Crest Point of Entry 341.00 <None> 0 341.00
746 | Main Chesterfield Point of Entry 420.00 | <None> 203 420.00
744 R-1 364.00 <None> (N/A) (N/A)

P:\9372 - Founder's Bridge\9372-04-001 (ENG) - Water System\Engineering\Design Documents\WaterCAD\9372 Water Model
updated july 2016.wtg
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Scenario: Scenario 1: Operating Pressures with PRVs @ County Connections

Current Time Step: 0.000 h
FlexTable: PRV Table

Page 1 of 1

. Hydraulic . .
D L Elevation Diameter Mmor_ L_oss Grade Press_ure Flow Hydraulic Hydraulic Headloss
abel (ft) (Valve) (in) Coefficient Setting _S_ettmg ) (gom) Grade Grade (To) ()
(Local) (initial) (ft) (Initial) (psi) (From) (ft) (ft)
838 | PRV-2 175.00 6.0 0.000 341.36 72 0 345.55 350.10 0.00
835 | PRV-1 212.00 6.0 0.000 350.63 60 203 419.81 350.73 69.09
P:\9372 - Founder's Bridge\9372-04-001 (ENG) - Water System\Engineering\Design Documents\WaterCAD\9372 Water Model updated july 2016.wtg
file:///C:/Users/kowens/AppData/Local/Temp/Bentley/WaterCAD/3{jjsxv1.xml 8/26/2016
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APPENDIX B

Hydraulic Model Output Scenario 2— Founder’s Bridge Normal Operating Pressure
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Scenario: Normal Operating Pressure (Well)
Current Time Step: 0.000 h
FlexTable: Pipe Table
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Scenario: Normal Operating Pressure (Well)

Current Time Step: 0.000 h
FlexTable: Junction Table
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Scenario: Normal Operating Pressure (Well)

Current Time Step: 0.000 h
FlexTable: Reservoir Table
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Flow
Elevation Out Hydraulic
ID Label o Zone (net) ot
(gpm)
824 Bel Crest Point of Entry 340.00 <None> (N/A) (N/A)
746 | Main Chesterfield Point of Entry 340.00 | <None> (N/A) (N/A)
744 R-1 364.00 | <None> 203 364.00

P:\9372 - Founder's Bridge\9372-04-001 (ENG) - Water System\Engineering\Design Documents\WaterCAD\9372 Water Model
updated july 2016.wtg
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Scenario: Normal Operating Pressure (Well)
Current Time Step: 0.000 h
FlexTable: PRV Table

Page 1 of 1

. Hydraulic . .
. . Minor Loss Pressure Hydraulic Hydraulic
ID Label EIevat)tlon \?lalmetgr Coefficient SGrtat_de Setting Flow Grade Grade (To) Heagloss
W (valve) (in) (Local) (mvan gy | (nitial) (psi) (gpm) (From) (ft) () (f)

835 | PRV-1 0.00 6.0 0.000 350.63 60 (N/A) (N/A) (N/A) (N/A)

838 | PRV-2 205.13 6.0 0.000 341.36 72 (N/A) (N/A) (N/A) (N/A)
P:\9372 - Founder's Bridge\9372-04-001 (ENG) - Water System\Engineering\Design Documents\WaterCAD\9372 Water Model updated july 2016.wtg
file:///C:/Users/kowens/AppData/Local/Temp/Bentley/WaterCAD/sigm5ssd.xml 8/26/2016



FOUNDER’S BRIDGE BOWMAN CONSULTING GROUP, LTD.

PRELIMINARY ENGINEERING REPORT PROJECT # 9372-04-001
POWATAN COUNTY, VIRGINIA AUGUST 2016
APPENDIX C

Preliminary Layouts
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Water Well Completion Reports
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