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Project Summary

e Pacific Southwest Conference (PSWC) 2018 located
in Tempe, Arizona [1]

e Design and construct a reusable, low-cost household
water treatment system [ 1]

e Intended for the households of developing countries.
The system will also be scalable to accommodate the
needs of communities.

Figure 1: PSWC 2017 Environmental
Competition in Irvine, CA
Photo courtesy of Celine Bannourah



Completed Schedule Status

Original Date

Actual Start/End Date

9/14/17 - 12/14/17

9/14/17- 12/30/18

11/11/17 -12/10/17

11/11/17- 1/14/18

3. Acquisition of Materials

11/16/17-2/9/18

11/16/17 - 2/10/18

3.1 Ordered Chlorine/ Io
xchange Resin (Nitrate)

1

1/16/17- 2/9/18

1/16/17 - 2/10/18

3.2 Acquired System Materials

1/16/17- 2/9/18

1/16/17- 2/2/18

N/A

2//9/17-2/15/17




Current Schedule Status

—
Q)
0
>~

Original Date

Actual Start/End Date

4. Fabrication

12/11/17 - 2/1/18

12/11/17 - 2/7/18

12/11/17 - 1/18/18

12/14/17 - 2/19/18

.30% Report

2/8/17 - 2/15/18

2/9/17 - 2/15/18

l O\

7. Finalize Design

1/19/18 - 3/11/18

1/19/18 - 3/11/18

2/12/18- 3/11/18

2/12/18- 3/11/18

2/12/18 - 3/11/18

2/12/18 - 3/11/18

8.2 Process Flow Diagram

2/12/18 - 3/11/18

2/12/18 - 3/11/18




Future Schedule Status

Task Original Date

9. Present at PSWC 4/12/18 - 4/14/18 4/12/18 - 4/14/18

9. 60% Report 3/14/18 - 3/29/18 3/14/18 - 3/29/18

10. 90% Webpage 4/19/18 - 4/24/18 4/19/18 - 4/24/18

11. Undergraduate 4/20/18 - 4/27/18 4/20/18 - 4/27/18
Presentation

12. Final Paper /Final Website | 5/1/18 - 5/10/18 5/1/18 - 5/10/18

5




Methods Used

Table 1: Contaminant Quantities Per 34 Liter Sample [2]

HACH Method 10127 Contaminant Quantity Per Nine Gallon Sample
Miracle Gro All Purpose Plant Food 1,000 g
(PhOSPhOYUS, TOtal) Bulk Apothecary Kaolin Clay 1,000 g
Star Kay White Pure Lavender Extract 30 mL
Range mg/L (1.0 to 100.0)
Wastewater Treatment Plant (WWTP)
Effluent 20 mL
HACH Method 8039

Cadmium Reduction
Method

Range mg/L (0.4 to 30.0)

Figure 2: Testing Filtration Abilities of Fabrics
Photo courtesy of Cameron Rhodes



Work Completed

Filled out farm usage form

. Table 2: Prototyping Test Results and
Ordered Materials Batch Results

Completed testing of raw wastewater Raw W
. P : aw Water
o Lab testing arameters Testing Results Sample

o Simulated sample
o Treatment device

Total P-PO > 236.2 mg/L 2,100 mg/L
Tested parameters of simulated
sample on a small scale Total N-NO; = 49.1 mg/L 50 mg/L
o Calomme gl meeded Turbidity 193 NTU >1,000 NTU

Began constructing system Chlorine N/A N/A

o Tested turbidity Total

coliforms Non conclusive Present

Odor Present Present



Total Goliforms Testing

Figure 3: DI Water Sample for Total Figure 4: Secondary Effluent for Total !/gure ! !esu’?s Without Extract for

Coliforms Photo courtesy of Cameron Coliforms Results Photo courtesy of Total Coliforms Test
Rhodes Cameron Rhodes Photo courtesy of Cameron Rhodes 8



Testing

Figure 6: Results With Extract for Total  Figure 7: Water Treatment Results

Coliforms Test Through All Filter Media Photo courtesy
Photo courtesy of Cameron Rhodes of Cameron Rhodes

Figure 8: Zeolite Treatment Results After
Settling
Photo courtesy of Cameron Rhodes



Done

SE— on Readings and San;ples

DR 3900

500 nm
355 N Nitrate HR PP y N

§amp|e 1D

o]}

Timer
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Link2SC

A
Main .
’) Menu Zero Read Options

Figure 10: Dilution Of Sample Figure 11: Nitrate Results After Dilution

Figure 9:NTU Reading After Settling Test  photo courtesy of Cameron Rhodes Photo courtesy of Cameron Rhodes
10



Dilution Readings

542 P Total HR TNT

onNn D L
189.3 ™

|

Main :
Mieeh Zero | Options

|
Main |

Options
Menu |

Zero 1 Options

Figure 12: Phosphate Reading Factor of 10 Figure 13: Phosphate Reading Factor of 10Figure 14: Phosphate Reading Factor of 20

Photo courtesy of Cameron Rhodes Photo courtesy of Cameron Rhodes Photo courtesy of Cameron Rhodes
1



Current and Future Work

February 8th - March 6th

Integrate lon Exchange resin, and
chlorine into final design

Integrate activated carbon in final
design

Acquire testing results large scale
system

Finish testing turbidity on a large scale

Begin PSWC Report
Begin PSWC Process Flow Diagram

Redo Unit design testing

Figure 15: Lab Work

12
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Appendix

See back of receipt s i~ chance
to win $1000

ID #: 7M2B37DAPY9

Walmart =<

$ave money. Live better.

{ 928 ) 117
MANAGER JENNIFER F
2750 S HO()DI ANDS Vll AG\F BL vD
LAGSTAFF AZ 86001
OP# 009048 TE# 48 TR# 08743
Z 007181506648 1.27 X
009056349622
SUBTOTA\
TAX 1 %

Visa Credit wxxx xxxx xxxx 8312 1 1
APPROVAL # 02213B
# 803300019108
B0

PAYMENT St

AID A0000000031010

TC 58D8C1C2974450DE
TERMINAL # SC010354
*NO STGNATURE REQUIRED

02702713 12:15:11
CHANGE. DUE 0.00

# L[TEMS SOLD 2
IC# 2240 60 8901 9856 9626
Low Prices You Can 1ru-a Evu y Day.
02/0: 1
Use Walmart Pay to save your receipts.

AT

*xxCUSTOMER COPV'K*R

Figure 16 : Receipt From Walmart b



