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Camp Victory Lake
Water Supply and Treatment System
Engineering Report
1.0 INTRODUCTION
Camp Victory lake is an overnight camp facility and conference center located within the
Town of Hyde Park, approximately 90 miles north of New York City. The camp is
currently owned by the Northeastern Conference of the Seventh-day Adventist and has
been owned by the organization for the past 50 years. The camp is used by the
conference to host many regional events and summer camp programs for both
members and local families. The camp allows members of the congregation a natural
escape from everyday life.
Camp Victory Lake currently has a number of facilities which are used to host a variety
of regional events and summer camp programs. The proposed Master Development
Plan for the camp outlines a number of improvements to the site including the
expansion of existing assets as well as the addition of several new facilities. Upon the
completion of the proposed Master Plan the camp would have access to a number of
new recreational, lodging, and administrative facilities.
1.1 Site Location
The proposed project is located within the Town of Hyde Park, New York. There are
currently 4 entrances to the camp located along Crum Elbow Road. The camp is located
in a largely rural area, surrounded by woods, small businesses, and spacious residential
lots. It lies between Reach Out Church, The Eleanor Nursing Care Center, and the
Netherwood Elementary School. The closest intersection between roads occurs at the
junction of Crum Elbow Road, Netherwood Road, and North and South Quaker Lane,
less than a quarter of a mile northeast of the camps entrance.
2.0 EXISTING SITE CONDITIONS
The proposed project will expand on Camp Victory Lake’s existing facilities in order to
increase its capacity. The site has several existing camp related structures, including
dormitories for girls and boys, tent platforms, recreational facilities, an administrative
building, and a motel for visiting church members.
The camp is served by a multiple wells and multiple water storage tanks. The
distribution system serves most of the original campus with the exception of some
houses that are served by their own well.
3.0 EXISTING WATER SUPPLY
All but four (4) houses within the original camp parcel are connected to the water
distribution system. These homes are each served by their own individual well. There
are four (4) wells that serve the remainder of the original camp parcel. The four (4) wells
are number #3, #4, #7, and #9. An existing conditions map showing the wells that serve
the camp has been included in Appendix A. Additionally, the camp is equipped with
multiple gravity storage tanks.
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3.1 Wells
As previously stated, the original camp parcel is served by seven (7) wells. Three (3) of
the wells serve houses; these wells are #1, #6, and #8. Two wells (#3 and #4) are not in
use. Wells #7 and #8 currently serve the camp facilities. Table 3.1 below summarizes
the service area and yield of the wells. As seen in the table below the stabilized yield of
the two (2) wells combined that serve the main campus is 22 gpm.

Well
#1
#3
#4
#6
#7
#8
#9

Table 3.1 Well Yield Summary
Yield (gpm)
Use
50
Two Houses
7.5
Not Used
5.5
Not Used
Unknown
House
10
Main Campus
Unknown
House
12
Main Campus

If the two (2) wells were to pump all day the potential volume pumped is 31,680 gallons.
Ten States Standards for Water Works requires that a public water supply be able to
meet the use requirements with the best well out of service. The total potential water
produced per day is therefore 14,400 gallon per day.
It is the understanding of this office that in large flow periods during dry summers the
wells have not been sufficient to supply the camp. System upgrade and/or repairs will
be needed for any expansion of use.
3.2 Storage
Water storage for the site is provided by five (5) gravity storage tanks located
throughout the site. Table 3.2 below summarizes the size, location, and service area for
each tank.

Tank
#1, #2, #3

Table 3.2 Water Storage Tank Summary
Capacity (gallons)
Location
Main Pump House
25,000 each

#4

12,000

#5

20,000

Total

107,000

Main Pump House
Elevated Near
Pump House

Service Area
Original Camp
Facilities
Original Camp
Facilities
Original Camp
Facilities

As seen in the table above the total amount of storage for the facility is 107,000 gallons.
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3.3 Pumping
The main distribution lines are pressurized by twin booster pumps set to alternate. The
pumps are located in the main pump house. The pumps specified were Gould Model
#3656 pumps and were designed to each provide 110 gallons per minute (gpm) at 140
feet of dynamic head (TDH) or 60 Pounds per Square Inch (PSI).
To keep the pressure consistent throughout the system four (4) hydropneumatics tanks
each with approximately 500 gallons of capacity are utilized to provide pressure
buffering. A pressure switch is located within the hydropneumatic tank manifold which
actives the booster pumps.
4.0 WATER TREATMENT SYSTEMS
The main campus water treatment system consists of disinfection only. Chlorine is
provided automatically via a chlorinator into the boosted line and contact time is
provided in the four (4) hydropneumatic tanks which total 2,000 gallons of storage and
are located in the main pump house. The chlorinator installed is a Chem-Tech
Pulsafeeder Model X007 which injects chlorine at a rate of 7 gpd.
5.0 WATER USAGE CONDITIONS
This section of this report is intended to serve as a plan for when the existing water
supply, distribution and treatment systems will need to be expanded or redesigned to
serve the proposed expansion of the existing facilities at the camp.
5.1 Existing Flow Conditions
The water usage records for the year 2019 were reviewed to determine the average and
peak water usage for camp. The camp has some private events and offers a summer
camp for its members which make up of the bulk of the water usage for the site. The
average daily flow rate during the camp period is approximately 8,000 gallons per day.
Summer camp lasts for a total of four (4) weeks and is the largest continuing water
usage period during the year. The following calculation verifies that there is sufficient
water supply for the current camp usage:
Peak Summer Camp Water Daily Usage: ≈ 8,000 gallons
Peaking Factor: 6
Peak Hourly Flow Rate:
8,000 gal. / (18 hr day x 60 min/hr) x 6 = 44.4 gpm
Total Water Produced Per Day (With best well out of service): 14,400 gpd
As exhibited in the above calculations the water supply has sufficient supply to meet the
existing demand. Additionally, the calculated peak hourly flow rate of 44.4 gpm is well
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below the capability of the existing booster pumps which can supply the distribution
system with water at a rate of 110 gpm.
The existing water treatment system is meeting the requirements of the DCDOH testing
and is therefore suitable for use until expansion.
5.2 Phase 1
The Phase 1 expansion of the camp includes the addition of a new sanctuary. The
sanctuary is design to seat 3,000 people. The New York State Department of
Environmental Conservation Design Standards for Intermediate Sized Wastewater
Treatment Systems assigns a flowrate for churches of 3 gpd/seat. The NYSDEC allows
a reduction of this number by 20% if water saving fixtures are used. As this is new
construction, the use of water saving fixtures is required by the plumbing code. The total
anticipated flowrate for the building is 7,200 gpd (3 gpd/seat x 3,000 seats x 0.8).
It can be assumed that the proposed sanctuary will be used during the summer camp
period. Water records for the camp from 2019 were used to derive existing usage rates.
The following calculations provide support that there is sufficient capacity in the
wastewater treatment system for the addition of the sanctuary:
Peak Summer Camp Water Daily Usage: ≈ 8,000 gallons
Sanctuary Flowrate: 7,200 gallons per day
Peaking Factor: 6
Peak Hourly Flow Rate:
(8,000 gal. + 7,200 gal.) / (18 hr. day x 60 min/hr) x 6 = 84.4 gpm
Total Water Required Per Day: 8,000 gal + 7,200 gal. = 15,200 gal.
Total Water Produced Per Day (With best well out of service): 14,400 gpd
As the amount of water produced with the best well out of service is less than the
required amount of water needed per day, upgrades to the water supply will be
required. It is the recommendation of this office that the water supply needs be met by
installing a new supply line from wells #3 and #4 to the gravity storage tank system in
the main water pump station building. With these two wells added to the water supply
for the campus there is sufficient supply to meet the needs of the complex post-phase 1.
The calculations are as follows:
Total Yield Rate:
7.5 gpm (Well 3) + 5.5 gpm (Well 4) + 10 gpm (Well 7) + 12 gpm (Well 9) = 35 gpm
Yield with Best Well out of Service:
7.5 gpm (Well 3) + 5.5 gpm (Well 4) + 10 gpm (Well 7) + = 23 gpm
Total Water Required Per Day: 8,000 gal + 7,200 gal. = 15,200 gal.
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Total Water Produced Per Day (With best well out of service): 33,120 gpd
In addition to the supply the booster pumps capability of meeting the required demand
has been reviewed. The estimated peak hourly flowrate for Phase 1 is 84.4 gpm which
is still below the capability of the booster pumps which is 110 gpm.
To meet the requirements of the NYSDOH Part 5 for disinfection the existing injection
point for chlorine will need to be moved ahead of the existing storage tanks. This will
allow for the storage tanks to provide chlorine contact time required for disinfection. The
existing chlorine injection pump will also need to be replaced with a metered chlorine
pump to inject chlorine at a variable rate based on the flowrate into the storage system.
To ensure the required volume is available in the storage tanks for proper chlorine
retention a new control panel shall be installed to automatically turn the well pumps on
when the tank volume reaches 30,000 gallons. The sodium hypochlorite disinfection
system modifications described in this section of the report have been calculated to
provide 4-log inactivation of viruses. It is demonstrated below that the proposed chlorine
disinfection system can reliably achieve and maintain at least 4-log inactivation of
viruses before entering the distribution system. 4-log inactivation calculations are as
follows:
Required residual chlorine concentration = 0.5 mg/L free chlorine as measured at the
outlet of the tank.
Combined Contact Tank total capacity = 107,000 gallons
Tank’s lowest operating volume = 30,000 gallons
Peak Flow = 84.4 gpm
pH = 7.8
Temperature = 41°F (5°C) - per DCDOH
From Table B-2, *CT req = 8.0 (4-log removal)
As the tanks used for chlorine retention and storage share an inlet and outlet it is
assumed that the baffling factor for the combined tank network is 0.1.
*LT1ESWTR Disinfection Profiling and Benchmarking Technical Guidance
Manual
Solution:
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 =
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐹𝐹𝑙𝑙𝑙𝑙𝑙𝑙
Total Detention Time = 30,000 gal./ 84.4 gpm = 355.5 min.
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𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 × 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓

Contact time = 355.5 min. × 0.1 = 35.5 min.

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑐𝑐ℎ𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 × 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
CTcalc = 0.5 mg/L X 35.5 min. = 17.8 mg/L x min.
𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 =

𝐶𝐶𝐶𝐶 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝐶𝐶𝐶𝐶 𝑟𝑟𝑟𝑟𝑟𝑟.

Inactivation ratio = 17.8 mg/L x min. / 8.0 mg/L x min. = 2.22
4 𝑙𝑙𝑙𝑙𝑙𝑙 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑐𝑐ℎ𝑒𝑒𝑒𝑒𝑒𝑒 = 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 × 4
4 log Virus Inactivation check = 2.22 × 4 = 8.9 √
4 log Virus Inactivation check ≥ 4,
Therefore, 4 log virus inactivation is achieved.
5.3 Phase 2 & 3
The proposed development during phases 2 & 3 includes new camping facilities, a new
dormitory, and a classroom building. Table 5.1 below summarizes the flowrate
calculations for the two phases. The total flowrate for the two phases combined is 5,860
gallons per day.
Table 5.2 Phase 2 & 3 Flowrate Summary
Unit Flowrate
Building
Quantity
(gpd)
Bath House
10
100
Picnic Pavilion
10
100
Youth Dorms (3)
20
168
Classroom Building (1)
10
50
Subtotal
20% Reduction
Total

Total
(gpd)
1000
1000
3360
500
5860
1172
4688

To access the worst-case scenario the total for phases 2 and 3 can be added to the
phase one total volume. The calculation is as follows:
Post Phase 1 Water Peak Daily Usage: ≈ 15,200 gallons
Phase 2 & 3 Flowrate: 4,688 gallons per day
Peaking Factor: 6
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Peak Hourly Flow Rate:
(15,200 gal. + 4,688 gal.) / (18 hr day] x 60 min/hr) x 6 = 110.4 gpm
Total Water Required Per Day: 15,200 gal + 4,688 gal. = 19,888 gal.
Total Water Produced Per Day (With best well out of service): 33,120 gpd
Based on the above calculations no additional source water is required to meet the
water demands for the site as part of Phase 2 or Phase 3. The peak hourly flow rate is
110.4 gallons per minute, which is slightly above the capabilities of the existing booster
pumps. It is therefore recommended that an additional Gould Model #3656 booster
pump be added to the system and the control panel be replaced with a triplex
alternating lead/lag control system as part of Phase 3. With this recommended
improvement, the booster pumps would be capable of supplying approximately 220
gallons per minute in high demand periods, but would supply the system at 110 gpm
under normal operating conditions.
The sodium hypochlorite disinfection system modified as part of phase 1 has been
designed to provide 4-log inactivation of viruses through phase 3. It is demonstrated
below that the proposed chlorine disinfection system can reliably achieve and maintain
at least 4-log inactivation of viruses before entering the distribution system. 4-log
inactivation calculations are as follows:
Required residual chlorine concentration = 0.5 mg/L free chlorine as measured at the
outlet of the tank.
Combined Contact Tank total capacity = 107,000 gallons
Tank’s lowest operating volume = 30,000 gallons
Peak Flow = 110.4 gpm
pH = 7.8
Temperature = 41°F (5°C) - per DCDOH
From Table B-2, *CT req = 8.0 (4-log removal)
As the tanks used for chlorine retention and storage share an inlet and outlet it is
assumed that the baffling factor for the combined tank network is 0.1.
*LT1ESWTR Disinfection Profiling and Benchmarking Technical Guidance
Manual
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Solution:
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 =
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹

Total Detention Time = 30,000 gal./ 110.4 gpm = 271.7 min.
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 × 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑜𝑜𝑟𝑟

Contact time = 271.7 min. × 0.1 = 27.2 min.

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑐𝑐ℎ𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 × 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
CTcalc = 0.5 mg/L X 27.2 min. = 13.6 mg/L x min.

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 =

𝐶𝐶𝐶𝐶 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝐶𝐶𝑇𝑇 𝑟𝑟𝑟𝑟𝑟𝑟.

Inactivation ratio = 13.6 mg/L x min. / 8.0 mg/L x min. = 1.7
4 𝑙𝑙𝑙𝑙𝑙𝑙 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑐𝑐ℎ𝑒𝑒𝑒𝑒𝑒𝑒 = 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 × 4

4 log Virus Inactivation check = 1.7 × 4 = 6.8 √
4 log Virus Inactivation check ≥ 4,
Therefore, 4 log virus inactivation is achieved.

5.4 Phase 5 & 6
The proposed development during phases 5 & 6 include an expanded dining hall and an
additional motel style building. Table 5.2 below summarizes the flowrate calculations for
the two phases. The total flowrate for the two phases combined is 7,080 gallons per
day.
Table 5.4 Phase 5 & 6 Flowrate Summary
Unit Flowrate
Total
Building
Quantity
(gpd)
(gpd)
Expanded Dining Hall*
12
150
1,800
Motel Style Building
110
48
5,280
Total
7,080
* includes 20% Water Saving Fixture Reduction
To access the worst-case scenario the total for phases 5 and 6 can be added to the
phase one total volume. The calculation is as follows:
Post Phase 3 Water Peak Daily Usage: ≈ 19,888 gallons
Phase 5 & 6 Flowrate: 7,080 gallons per day
Peaking Factor: 6
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Peak Hourly Flow Rate:
(19,888 gal. + 7,080 gal.) / (18 hr day x 60 min/hr) x 6 = 149.8 gpm
Total Water Required Per Day: 19,888 gal + 7,080 gal. = 26,968 gal.
Total Water Produced Per Day (With best well out of service): 33,120 gpd
Based on the above calculations, no additional source water is required to meet the
water demands for the site as part of Phase 5 or Phase 6. The peak hourly flow rate is
149.8 gallons per minute, which is well within the capabilities of the booster pumps
system that was modified as part of Phase 3 and do not require additional modifications
as part of Phase 5 or Phase 6.
The sodium hypochlorite disinfection system modified as part of phase 1 has been
designed to provide 4-log inactivation of viruses through phase 6. It is demonstrated
below that the proposed chlorine disinfection system can reliably achieve and maintain
at least 4-log inactivation of viruses before entering the distribution system. 4-log
inactivation calculations are as follows:
Required residual chlorine concentration = 0.5 mg/L free chlorine as measured at the
outlet of the tank.
Combined Contact Tank total capacity = 107,000 gallons
Tank’s lowest operating volume = 30,000 gallons
Peak Flow = 149.8 gpm
pH = 7.8
Temperature = 41°F (5°C) - per DCDOH
From Table B-2, *CT req = 8.0 (4-log removal)
As the tanks used for chlorine retention and storage share an inlet and outlet it is
assumed that the baffling factor for the combined tank network is 0.1.
*LT1ESWTR Disinfection Profiling and Benchmarking Technical Guidance
Manual
Solution:
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 =
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
Total Detention Time = 30,000 gal./ 149.8 gpm = 200.3 min.
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𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 × 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑔𝑔 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓

Contact time = 200.3 min. × 0.1 = 20.0 min.

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑐𝑐ℎ𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 × 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
CTcalc = 0.5 mg/L X 20.0 min. = 10.0 mg/L x min.

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 =

𝐶𝐶𝐶𝐶 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝐶𝐶𝐶𝐶 𝑟𝑟𝑟𝑟𝑟𝑟.

Inactivation ratio = 10.0 mg/L x min. / 8.0 mg/L x min. = 1.25
4 𝑙𝑙𝑙𝑙𝑙𝑙 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑐𝑐ℎ𝑒𝑒𝑒𝑒𝑒𝑒 = 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 × 4
4 log Virus Inactivation check = 1.25 × 4 = 5 √
4 log Virus Inactivation check ≥ 4,
Therefore, 4 log virus inactivation is achieved.
5.5 Phases 7 through 13
The proposed development during phases 7 through 13 includes adding a promenade,
classrooms, a new youth center, and a new pool complex. Table 5.6 below summarizes
the flowrate calculations for the two phases. The total flowrate for the seven phases
combined is 4,080 gallons per day.
Table 5.6 Phases 7 through 13 Flowrate Summary
Unit Flowrate
Building
Quantity
(gpd)
Outdoor education
5
50
Main Street Promenade
5
150
Camp Admin
15
20
Classroom Building (2)
10
50
Multipurpose Youth Center
10
200
Pool Complex
10
100
Chapel
3
100
Subtotal
20% Reduction for Water Saving Fixtures

Total
(gpd)
250
750
300
500
2000
1000
300
5100
1020
4080

To access the worst-case scenario the total for phases 7 through 13 can be added to
the phase one total volume. The calculation is as follows:
Post Phase 6 Water Peak Daily Usage: ≈ 26,968 gallons
Page 10 of 13

Camp Victory Lake
Water Supply and Treatment System
Engineering Report
Phase 7 through 13 Flowrate: 4,080 gallons per day
Peaking Factor: 6
Peak Hourly Flow Rate:
(26,968 gal. + 4,080 gal.) / (18 hr day x 60 min/hr) x 6 = 172.5 gpm
Total Water Required Per Day: 26,968 gal + 4,080 gal. = 31,048 gal.
Total Water Produced Per Day (With best well out of service): 33,120 gpd
Based on the above calculations no additional source water is required to meet the
water demands for the site as part of Phases 7 through 13. The peak hourly flow rate is
172.5 gallons per minute which is well within the capabilities of the booster pumps
system that was modified as part of Phase 3 and do not require additional modifications
as part of Phases 7 through 13.
The sodium hypochlorite disinfection system modified as part of phase 1 has been
designed to provide 4-log inactivation of viruses through Phase 13. It is demonstrated
below that the proposed chlorine disinfection system can reliably achieve and maintain
at least 4-log inactivation of viruses before entering the distribution system. 4-log
inactivation calculations are as follows:
Required residual chlorine concentration = 0.5 mg/L free chlorine as measured at the
outlet of the tank.
Combined Contact Tank total capacity = 107,000 gallons
Tank’s lowest operating volume = 30,000 gallons
Peak Flow = 172.5 gpm
pH = 7.8
Temperature = 41°F (5°C) - per DCDOH
From Table B-2, *CT req = 8.0 (4-log removal)
As the tanks used for chlorine retention and storage share an inlet and outlet it is
assumed that the baffling factor for the combined tank network is 0.1.
*LT1ESWTR Disinfection Profiling and Benchmarking Technical Guidance
Manual

Page 11 of 13

Camp Victory Lake
Water Supply and Treatment System
Engineering Report
Solution:
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 =
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹

Total Detention Time = 30,000 gal./ 172.5 gpm = 173.9 min.
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 × 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑜𝑜𝑟𝑟

Contact time = 173.9 min. × 0.1 = 17.4 min.

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑐𝑐ℎ𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 × 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
CTcalc = 0.5 mg/L X 17.4 min. = 8.7 mg/L x min.

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 =

𝐶𝐶𝐶𝐶 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝐶𝐶𝑇𝑇 𝑟𝑟𝑟𝑟𝑟𝑟.

Inactivation ratio = 8.7 mg/L x min. / 8.0 mg/L x min. = 1.09
4 𝑙𝑙𝑙𝑙𝑙𝑙 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑐𝑐ℎ𝑒𝑒𝑒𝑒𝑒𝑒 = 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 × 4
4 log Virus Inactivation check = 1.09 × 4 = 4.35 √
4 log Virus Inactivation check ≥ 4,
Therefore, 4 log virus inactivation is achieved.
6.0 CONCLUSION
Camp Victory Lake is looking to expand their existing facilities with the addition and
modification of multiple buildings throughout multiple phases. In total, the camp is
proposing a 13-phase development. As part of the expansion, there will be an additional
load put on the water supply and treatment system.
The expansion of the water treatment system will include the connection of new water
sources, upgrading the chlorine injection system, and increasing the booster pump
capacity. All of the modifications to the water system will be needed to be completed by
the end of phase three of the development.
As part of Phase 1 of the development, additional source water will be needed to supply
the new facilities. There are two wells on site that are not currently in use, well #3 and
well #4. As part of the Phase 1 development these well will need to be connected to the
main water treatment system through the installation of a water line from the two wells
to the pump building.

Page 12 of 13

Camp Victory Lake
Water Supply and Treatment System
Engineering Report
The chlorine injection system shall be replaced with a new metered chlorination pump
which will be located ahead of the storage tanks, which will serve as chlorine contact
tanks as well as storage. The modifications will need to be completed as part of Phase
1.
The existing booster pump system which consists of two Gould Model #3656 pumps is
not sufficient to handle the anticipated peak flowrates that occur in phase 3. The booster
pumps system will be upgraded in phase 3 to include a third Gould Model #3656 pump
and a new triplex pump control system that can activated a lead / lad pump situation.
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