STEM Sol‘ju’giqu
Students:

2017 Questions

Volusia County High School Students,

Welcome to STEM Solutions by Students: Choose one PROBLEM you would like to solve. Pick
only one PROBLEM, unless specified by the municipality. These are questions from all over
Volusia county. There is also a mentor list to help with any questions you might have. Good
luck and have fun!

County of Volusia
Volusia County Roads & Bridges

Problem: This problem needs a logistical plan to take care install a piece of equipment to
protect stormwater runoff from discharging in the Halifax River. Click here for the full file on
the problem from Volusia County Public Works Department Road and Bridge

Volusia County Environmental Management
Problem:

Water Conservation and Efficiency

“Water is vital to the survival of everything on the planet and is limited in supply. While water
may seem to be abundant, less than one percent of all water on earth is available for human
use. Potable water is critical to every person in Volusia County; it is integrated into all aspects of
our daily lives and is the foundation of our economy and environment. Our sustainable future
requires that we treat water as the finite resource that it is, and make wise use of all water
sources available.” Volusia County Sustainability Action Plan

(Include all bulleted parts of the question in your solution.)

e Define the importance of water conservation globally, in your community, your school
and your home.

e Identify the issue/s and determine where water conservation could be improved in your
community, school and home. Using the issues you identified, determine
(mathematically if possible) where the greatest water savings could be made.

e |dentify practical solutions for conserving water. Consider both indoor and outdoor
water usage. Will your solutions also translate to financial savings?

e How could your solution/s be promoted throughout the community to encourage water
conservation? What is the best way to inform and educate the public about water
conservation in Volusia County?


http://myvolusiaschools.org/science/Documents/VC%20PROBLEM%20ROAD%20N%20BRIDGE.pdf
https://www.volusia.org/core/fileparse.php/6149/urlt/Volusia_Co_SAP_CS6_Final.pdf
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Volusia County Public Utilities

PROBLEM:
Must answer all four (4) questions.

1- Volusia County Utilities staff is planning to paint the entire surface of a free standing
cylindrical tank with an exposed flat bottom. The tank does not have a top cover. The tank is 50
inches in diameter and 8 feet high. What is the total interior and exterior surface area to be
painted?

Formula:

Area of Circle =t x R2

Step 1

3.14 X (25 inch radius /12 inches per ft) 2 = 13.6 ft

13.6 ft X 8 ft (height) = 108.8 sq ft

108.8 sq ft X 2 (inside & outside of cylinder) = 217.6 total sq ft of cylinder
Step 2

3.14 X (25 inch radius /12 in per ft) = 13.6 ft
13.6 ft x 2 (exposed bottom has two sides) = 27.2 sq ft exposed flat bottom

2- Volusia County Utilities has a water treatment plant with a flow of 700,000 gallons per day
and a uniform chlorine dose of 1.2 mg/L is applied. How many pounds of chlorine gas will be
used in one day?

Formula:

Ibs = (8.34 lbs/gallon) x (mg/L) x (MG)

3- Volusia County Utilities has finished cleaning and painting a 300,000 gallon ground storage
tank. How many pounds of 65% calcium hypochlorite (HTH) would be necessary to dose the
water in the refilled tank with 100 mg/L of chlorine?

Formula:

Ibs = (8.34 Ibs/gallon) x (mg/L) x (MG)

4- Volusia County Utilities desires to maintain a chlorine residual of 0.4 mg/L. If the chlorine
demand of the source water coming from the ground is 4 mg/L, how many pounds of chlorine
are required for a flow of 1.2 million gallons per day?

Formula:

Ibs = (8.34 lbs/gallon) x (mg/L) x (MG)
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Volusia County IT

Problem:

Identify and map for possible later eradication, invasive species along a segment of Volusia
County’s trail network or within one of Volusia County’s parks or wilderness areas. Create a
communication tool to educate the public about these local invasive species and the adverse
effects on Florida’s biodiversity and native plant communities, as well as impacts on
endangered species via habitat loss and alteration.

Resources:

Volusia County IT would provide mentoring in options for how to capture GPS data in the field
and how to employ free web based Esri Geographic Information System (GIS) tools to display
that information in both standalone interactive web maps or as part of a larger website. Esri GIS
software is available at no cost to K-12 schools given a commitment by school staff to employ
the technology in coursework or research and local GIS professionals willing to provide geo-
mentoring and technical support to those instructors. Volusia County IT/GIS would be willing to
facilitate that process.

Florida Exotic Pest Plant Council
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.fleppc.org%2Flist%2
F2015FLEPPCLIST-LARGEFORMAT-
FINAL.pdf&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d
4c952a5e0%7C93e9784b350740ffbc0159ea8ala7b71%7C1&sdata=KMTCt%2FxkXi30cVGDYzH
MSUc2Natli%2FCtI85WA4qmc3EE%3D&reserved=0

Florida Natural Areas Inventory (FNAI)
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.fnai.org&data=01%7
C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e978
4b350740ffbc0159ea8ala7b71%7C1&sdata=%2FZMPOGz0yQbhB93EtnuZDgMwSY%2BB5Hqglpl
5yVb5aiVM%3D&reserved=0

FNAI’s Invasive species inventory initiative -
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.fnai.org%2Finvasive
species.cfm&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408
d4c95aa5e0%7C93e9784b350740ffbc0159ea8ala7b71%7C1&sdata=DICj69n%2Bhlelleleb8kHh
iPJO9Fvhc7Bn%2F4s7JhP7HI%3D&reserved=0

Volusia County IT/GIS will work with FNAI staff to subset and make available existing data for
student review and use for areas selected for the project



https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.fleppc.org%2Flist%2F2015FLEPPCLIST-LARGEFORMAT-FINAL.pdf&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=KMTCt%2FxkXi30cVGDYzHMSUc2Natli%2FCtl85W4qmc3EE%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.fleppc.org%2Flist%2F2015FLEPPCLIST-LARGEFORMAT-FINAL.pdf&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=KMTCt%2FxkXi30cVGDYzHMSUc2Natli%2FCtl85W4qmc3EE%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.fleppc.org%2Flist%2F2015FLEPPCLIST-LARGEFORMAT-FINAL.pdf&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=KMTCt%2FxkXi30cVGDYzHMSUc2Natli%2FCtl85W4qmc3EE%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.fleppc.org%2Flist%2F2015FLEPPCLIST-LARGEFORMAT-FINAL.pdf&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=KMTCt%2FxkXi30cVGDYzHMSUc2Natli%2FCtl85W4qmc3EE%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.fleppc.org%2Flist%2F2015FLEPPCLIST-LARGEFORMAT-FINAL.pdf&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=KMTCt%2FxkXi30cVGDYzHMSUc2Natli%2FCtl85W4qmc3EE%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.fnai.org&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=%2FZMPOGz0yQbhB93EtnuZDqMwSY%2BB5Hqlp15yVb5aiVM%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.fnai.org&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=%2FZMPOGz0yQbhB93EtnuZDqMwSY%2BB5Hqlp15yVb5aiVM%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.fnai.org&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=%2FZMPOGz0yQbhB93EtnuZDqMwSY%2BB5Hqlp15yVb5aiVM%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.fnai.org&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=%2FZMPOGz0yQbhB93EtnuZDqMwSY%2BB5Hqlp15yVb5aiVM%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.fnai.org%2Finvasivespecies.cfm&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=DICj69n%2Bhle0Ieleb8kHhiPJO9Fvhc7Bn%2F4s7JhP7HI%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.fnai.org%2Finvasivespecies.cfm&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=DICj69n%2Bhle0Ieleb8kHhiPJO9Fvhc7Bn%2F4s7JhP7HI%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.fnai.org%2Finvasivespecies.cfm&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=DICj69n%2Bhle0Ieleb8kHhiPJO9Fvhc7Bn%2F4s7JhP7HI%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.fnai.org%2Finvasivespecies.cfm&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=DICj69n%2Bhle0Ieleb8kHhiPJO9Fvhc7Bn%2F4s7JhP7HI%3D&reserved=0
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Volusia County IT (continued resources)

An example of a Florida invasive species survey from 2011
https://na0l.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.arcgis.com%2Fhome
%2Fwebmap%2Fviewer.html%3Fwebmap%3Deb45feeab3de41b7b188ff1178ach388&data=01
%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9
784b350740ffbc0159ea8ala7b71%7C1&sdata=ipGp7%2BNNDpZp%2BbIDUFYEVXBZHWZsq82PL
oD2VGKIMQU%3D&reserved=0

South Daytona

Problem:

City of South Daytona has an problem removing graffiti off traffic signage. There are numerous
times that they find their traffic signs marred by graffiti. It is either a paint based graffiti or
cheap stickers which are nearly impossible to remove. Many times, they simply replace the
signage, even when new, because removing the graffiti damages the sign. The city runs into
this problem especially with cheap paper-based stickers that simply rip off leaving the glue
remnant behind. The city envisions a student or group of students, experimenting with several
types of solvents to develop a mixture that can remove different types of graffiti, including
stickers, from a sign without damaging it. City of South Daytona will be happy to provide actual
signage with several types of graffiti on them that we ultimately were forced to replace. Please
contact the mentor from City of South Daytona on the mentor list for help.

City of DelLand

There are two different problems.

Problem: Downtown Deland is a popular destination for shoppers, diners, area workers and
students. Connectivity to the rest of the City is perceived to be hampered by available
parking. What is the severity of the problem and what are viable solutions?

Problem: Downtown Deland is a popular destination for shoppers, diners, area workers and
students. Connectivity to the rest of the City is perceived to be hampered by available urban
multi use trails and bicycle facilities. What would you suggest to address this problem?

Edgewater
New City Park @ Mango Tree Dr.:

The City of Edgewater is in the process of acquiring a 20-acre property located on the west side
of Mango Tree Drive, approx. 0.37 miles north of 12t Street and 0.45 miles south of Park
Avenue. (See screen shot below) Lat: 28.984533 N / Long: 80.915617 W. The property is approx.
1,000 ft in depth by 860 ft wide and contains an old borrow pit shaped as a +/-400ft diameter
circle.

Problem:


https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.arcgis.com%2Fhome%2Fwebmap%2Fviewer.html%3Fwebmap%3Deb45feea63de41b7b188ff1178acb388&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=ipGp7%2BNNDpZp%2BbIDUFyEVxBZHwZsq82PLoD2VGKlMQU%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.arcgis.com%2Fhome%2Fwebmap%2Fviewer.html%3Fwebmap%3Deb45feea63de41b7b188ff1178acb388&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=ipGp7%2BNNDpZp%2BbIDUFyEVxBZHwZsq82PLoD2VGKlMQU%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.arcgis.com%2Fhome%2Fwebmap%2Fviewer.html%3Fwebmap%3Deb45feea63de41b7b188ff1178acb388&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=ipGp7%2BNNDpZp%2BbIDUFyEVxBZHwZsq82PLoD2VGKlMQU%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.arcgis.com%2Fhome%2Fwebmap%2Fviewer.html%3Fwebmap%3Deb45feea63de41b7b188ff1178acb388&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=ipGp7%2BNNDpZp%2BbIDUFyEVxBZHwZsq82PLoD2VGKlMQU%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.arcgis.com%2Fhome%2Fwebmap%2Fviewer.html%3Fwebmap%3Deb45feea63de41b7b188ff1178acb388&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C3e56c41b71884e11e47408d4c95aa5e0%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=ipGp7%2BNNDpZp%2BbIDUFyEVxBZHwZsq82PLoD2VGKlMQU%3D&reserved=0
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Your job is to propose concepts for how the City can develop this property into a park. Provide
an itemized cost estimate and a colorful presentation, brochure, or website to attract
community interest. The winning project will be scored based on A) the quality and clarity of
the presentation, and B) the value to the community compared to the cost (i.e. “bang for the
buck”). Provide as much detail as possible in the cost estimates, but only include items (or
groups of items) in the cost estimate that cost over $500. The “best” concept will win, not
necessarily the least expensive or most expensive concept. Good luck!

Tool: Identify > Parcel Boundaries X: 684552.73, Y: 1689864.09, Longitude: -80.9112, Latitude: 28.9822

City of New Smyrna Beach

Problem 1:
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Live Oaks are a unique and sensitive part of the charm of New Smyrna beach; these monoliths
have rich history and can increase property value; however, they have been known to be
vulnerable to the high winds of hurricane season.

Create a solution for the long-term care or other type of care for these trees using proven and
accepted methods be sure to acknowledge and indicate your recommendations for high wind
vulnerability.

http://www.south-florida-plant-guide.com/live-oak-tree.html
http://nwdistrict.ifas.ufl.edu/hort/2016/07/26/common-live-oak-problems-and-solutions/

Problem 2:

Technology has increased social media and online communication with the public. Create a
comprehensive and strategic plan using these modern tools to 1) report a city-wide emergency
and 1) an events calendar. Indicate which programs you use and justify the inclusion and non-
inclusion of popular programs. Be sure to include consideration of current use of technology by
the City of New Smyrna Beach; www.cityofnsh.com Present your plan through a strategic
report using a scenario based example for the #1 objective.

Town of Ponce Inlet
Problem 1:

Ponce Inlet is surrounded by two prominent water ways, the Atlantic Ocean to the east and the
Halifax River to the west. A number of houses are located along these water ways. Sea walls have
been constructed to protect areas of human habitation from the action of tides and waves.
However, are sea walls the most economical way to protect private property from the tide and
are they detrimental to the environment? Living shorelines are a newer approach to addressing
shoreline erosion; however, are they effective. Please compare and contrast seawalls versus
living shorelines in terms of economic impact, effectiveness, and environmental impact including
effects of climate change and sea level rise or provide an alternative solution. Provide a detailed
report for the Town of Ponce Inlet which includes all aspects described above.

Question Two: (There are two parts)

In the United States, there are about 27,000 traffic crashes per day. Investigating a traffic crash
requires a thorough investigation including collecting of evidence, interviewing of witnesses and
applying algebraic calculations to determine what happened. One of the most important aspects
is determining the speed of the vehicles when the crash occurred. This can routinely be
determined by the skid marks that are left on the street and the amount of friction which is a


https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.south-florida-plant-guide.com%2Flive-oak-tree.html&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C2ac3d18acbae4e39b16108d4d43ad2ac%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=NZuJ1GFnce%2Bt3WwLv9baooXe11JqOYZsL6AkfWkZQ%2Fg%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fnwdistrict.ifas.ufl.edu%2Fhort%2F2016%2F07%2F26%2Fcommon-live-oak-problems-and-solutions%2F&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C2ac3d18acbae4e39b16108d4d43ad2ac%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=nA2N8jmkkINDZD8fxOMqmI%2BCy4NuFKI0DHXGqeyX6dI%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.cityofnsb.com&data=01%7C01%7Cammonaha%40volusia.k12.fl.us%7C2ac3d18acbae4e39b16108d4d43ad2ac%7C93e9784b350740ffbc0159ea8a1a7b71%7C1&sdata=Q4cJL8bhA1A8bFjciIgs9JY%2B2CT%2Bt01QnmyPAAwJ4zg%3D&reserved=0
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numerical measure of the friction, traction or adhesion developed when an object (in this case
tires) slides across the surface of another object (the roadway). Complete the following exercise
to determine how fast a vehicle was traveling when it crashed into a telephone pole.

Once determined, discuss how Town of Ponce Inlet can reduce the amount of crashes that occur.

Determine the speed of the vehicle if the skid mark was 188 feet and the coefficient of friction is
.77. You must show your work.
Symbols
The following are symbols commonly used in traffic crash accident investigations. Each is
accompanied by the name of the term it stands for and some terms are briefly defined.
D = Distance (this is the distance that the vehicle skidded to a stop based on the skid
marks).
f = Coefficient of friction (the numerical measure of the friction of the road against the
tire)
Formula 1
Speed for speed using skid marks - = V30

City of Port Orange
Problem 1:

Public Works: Situation

Along a section of Yorktowne Boulevard in Port Orange, there is a sidewalk frequently used by
students to walk to and from school. The sidewalk is always flooded, underwater, and unusable
after major rain events. Along the northwest of the sidewalk, lies the road, and along the
northeast, lies a subdivision berm. The road and berm are at a much higher elevation than the
sidewalk, which prevents storm water from properly draining in a timely manner.

Challenge
Provide a solution that prevents the sidewalk from flooding or if flooded for the storm water to
drain in a timely manner, so students can walk on the sidewalk to and from school.

A field trip can be provided as well as additional information including a map, if needed. If you
have any questions, please contact, Branford N. Adumuah Director of Public Works. See
contacts page.

Problem 2:

The City of Port Orange has experienced a sizeable number of thefts from vehicles over the past
several years. A large majority of the vehicles (85%+) that are entered are left unlocked.
Recently, the Port Orange Police Department has initiated an education campaign, which
involves instructing our citizens of the consequences of leaving their vehicles unlocked.
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Coupled with the education campaign is our enforcement initiative. However, with limited
resources to deploy, we need to be as precise as possible to achieve success. To continue to
conduct “random patrols” in every zone at different times will not produce different results
than we are currently experiencing.

Furthermore, currently we have between 7-8 officers covering the entire city of 28.6 square
miles and responding to numerous calls for service each day. That leaves little time to
proactively patrol the city to prevent these thefts, which is part of our enforcement initiative.
That being said, if we can be more predictive, we can schedule officers to particular areas at
particular times to disrupt the crimes.

A better method of enforcement is to review the data available and attempt to determine
where and when to put our resources for the best chances of success. With that, the STEM
project for the students is to produce a predictive policing model based on probability as to
when and where vehicle burglaries will likely occur. Once we know that, we can better deploy
our resources in that area to apprehend those responsible.

There are two (2) years of data that can be reviewed and analyzed by the students so that a
better solution can be developed to reduce the number of thefts in our community.



