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Abstract

This project deals particularly with figuring out a way to take rainwater that comes down gutters
and recycle it into reusable water for domestic purposes such as, doing laundry or flushing the
toilet. The process includes learning and researching what kind of chemicals are in rainwater, but
also where it ends up if it is not being recycled. Also, being able to understand the amount of
precipitation that falls throughout the year, and which month has the highest precipitation is

important in determining how large of a storage tank you would need for storing the rainwater.
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1. Executive summary

1.1 Introduction
Gives a description about what my project was about, which is Rainwater treatment
for domestic purposes. Explains the reasoning behind my research and the overall goal
of the project, which is to figure out a system to covert rainwater into reusable water

back into a home, for purposes such as flushing the toilet or doing laundry.

1.2 Background
Provides information about the location of were the project site is located, which is
Central Massachusetts. Important information which | needed to know in order to
figure out the kind of equipment’s | would need to eject groundwater or capture
rainfall. | also did the same research for the state of California, just to compare it to
some cities in Massachusetts to get a geographical comparison on the amount of

Rainfall which Massachusetts receives.

1.3 Methodology

Explains the process and journey | took throughout the project in order to figure out
the best system | could use to capture rainwater from a home and then use it for domestic
purposes. The section also explains most of my mistakes and some of the systems | found
but where not the best once to use. Furthermore it describes these systems and gives a good

description of how to obtain the systems if someone was interested in purchasing them.



1.4 Results and Analysis
The readers can view all the statistical analysis and results that | found throughout
the project. This section includes data tables that represent the results for precipitation
in some cities in Central Massachusetts and also California. Also the section includes
the final system that residents could use to extract rainwater from their rain gutters to

use for domestic purposes such as flushing their toilet or washing their cars.

1.5 Conclusion
Demonstrates some of the uses for rainwater and most of all, the advantages of it.
Describes why more people should take advantage of harvesting rainwater and save
money on their water bill. This section also explains what | have learned while working

on this wonderful project.

1.6 Figures

Figure 1: portrays all the possible process of groundwater in an Aquifer

Figure 2: portrays where ground is permeable and impermeable

Figure 3: Portrays locations of ground, and the process it takes to get there

Figure 4: Portrays different methods of ejecting ground water, from aquifers)

Figure 5: Portrays tool you can use to filter water called Aqua2Use Greywater, which also
Includes a pump.

Figure 6: portrays a cistern submersible pump

Figure 7: Example of a rainwater harvesting system used in one of the homes in



Wilmington

Figure 8: an 800 gallon rainwater harvesting system

1.7 Tables

Table 1.1: city of Leominster, MA precipitation data for the last 25 years

Table 1.2: city of Southbridge, MA precipitation data for the last 25 years

Table 1.3: city of Worcester, MA precipitation data for the last 25 years

Table 2.1: Southern California precipitation data for the last 25 years

Table 2.2: Northern California precipitation data for the last 25 years

Table 2.3: Central California precipitation data for the last 25 years
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2. Project Objective

Figuring out a system
to harvest rainwater
and recycle it into
reusable water

Purpose for the
harvested rainwater is
for domestic purposes,

The system is
designed to save
people money

The system is
designed to save the
amount of clean
water used, for
drinking purposes




3. Introduction

In order to treat rainwater for domestic purposes, you have to understand what is in it, and
therefore figure out what kind of system you need to help recycle the water. My advisor John
Goulet, who is a Teaching Professor, a Mathematical Science Director, and also is the Teacher
Preparation Program coordinator at Worcester Polytechnic Institute gave me the task of coming
up with a system that he can use to turn the rainwater that comes out of his gutters into domestic
purposes such as flushing the toilet or doing laundry at his home. The same process will and can
be used from any resident rain gutters as long as there is rainfall. Professor Goulet also wanted to
test the process, by setting up this system in his garage and using it to wash his car for beginner
purposes, before heading into the final stages of building the system for his home. However, before
I began researching what kind of particles are in rainwater, | had to first understand what the
rainwater turns into when it is not collected. I also had to understand where the rainwater ends up,
because | might be able to eject the water from wherever it is and possibly use it for domestic
purposes as well. The Rainwater which is not captured, turns into (4.1) Groundwater, which then
goes into (4.2) Aquifers. Additionally, I looked into some of the (4.3) uses of groundwater and the
important questions | had to ask myself about ground water; such as, (4.4) what are the uses of
ground water, (4.5) how to eject the ground water from aquifers, and also (4.6) if we can run out
of groundwater. It was important to also know the amount of rainfall that happens each month in
Central Massachusetts, which enabled me to figure out how big of a tank | would need to store the
rainwater. It was also good to research another states rainfall level such as California and compare

it to some cities in Central Massachusetts, because this way if you where someone depending on



using rainwater for domestic purposes, you can know what region of the country to move into

depending on the amount of rainfall the state gets.

3.1 Groundwater

As water seeps into the ground, some of it clings to particles of soil or to roots of plants
just below the land surface. This moisture provides plants with the water they need to grow. Water
not used by plants moves deeper into the ground. The water moves downward through empty
spaces or cracks in the soil, sand, or rocks until it reaches a layer of rock through which water
cannot easily move. The water then fills the empty spaces and cracks above that layer. The top of
the water in the soil, sand, or rocks is called the water table and the water that fills the empty
spaces and cracks is called ground water (“What is Ground Water”, 2015). Ground water is
recharged from rainwater and snowmelt or from water that leaks through the bottom of some lakes
and rivers. Also groundwater can be recharged when water-supply systems (pipelines and canals)
leak and when crops are irrigated with more water than the plants can use furthermore, ground
water can be found almost everywhere. Heavy rains or melting snow may increase recharge and
cause the groundwater to rise. However, an extended period of dry weather may decrease recharge

and cause the water table or level of groundwater to fall (“What is Ground Water”, 2015)

3.2 Aquifers
Aquifer

An Aquifer is a formation, group of formations, or part of a formation that contains
sufficient saturated, permeable material to yield significant quantities of water to wells and
springs (“What is Ground Water”, 2015). Aquifer is also the name given to underground soil or
rock through which ground water can easily move as shown in figure 1. The amount of ground

9



water that can flow through soil or rock depends on the size of the spaces in the soil or rock and
how well the spaces are connected. The amount of spaces is called the porosity, and permeability

is a measure of how well the spaces are connected.

Aguifer

Figure 1: portrays all the possible process of groundwater in an Aquifer

Photo: USGS

3.3 How ground water moves

How the Ground water moves

Groundwater can move in two places, which are through gravel or rock. Gravel, such as clay need
open pores for the water to be permeable Rock. For water to be permeable, spaces in the rock

called Fractures are needed, as shown in Figure 2 (“What is Ground Water”, 2015).

10
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Figure 2: Portrays were ground is permeable and impermeable

Photo: USGS
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Figure 3: Portrays locations of ground, and the process it takes to get there

Photo: courtesy of U.S Geological survey
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3.4 Use of Ground Water

Groundwater can be used for abundance of things such as, washing cars, watering plants
or even doing laundry at home. More than 50 percent of the people in the United States, including
almost everyone who lives in rural areas, use ground water for drinking and other household use
(“What is Ground Water”, 2015). Ground water is also used in some way by about 75 percent of
cities and by many factories. The largest use of ground water is to irrigate crops, because

groundwater mostly contains some nutrients that help these plants grow.

3.5 How to eject groundwater out of the Aquifers?

Ground water can be obtained by drilling or digging wells, in the aquifers; as shown in
figure3. A well is usually a pipe in the ground that fills with ground water. This water can then be
brought to the land surface by a pump. Shallow wells may go dry if the water table falls below the
bottom of the well, as illustrated at right. Water leaving an aquifer is called discharge water (“What
is Ground Water”, 2015). Also, Ground water can become unusable if it becomes polluted and is
no longer safe to drink. In areas where the material above the aquifer is permeable, pollutants can
seep into ground water. Ground water can be polluted by seepage through landfills, from septic
tanks, from leaky underground fuel tanks, and sometimes from fertilizers or pesticides used on
farms as shown at right (“What is Ground Water”, 2015).. We can run out of ground water if more
water is discharged than recharged. For example, during periods of dry weather, recharge to the
aquifers decreases. If too much ground water is pumped during these times, the water table can

fall and wells may go dry (“What is Ground Water”, 2015).

12
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Figure 4: Different methods of ejecting ground water, from aquifers

Photo: USGS
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4. Background

To get a better understanding of the kind of equipment needed to complete this project, | had
to know more about Aquifers. | did abundant of research on the different kinds of Aquifers in
Massachusetts, and compared it to another geographical location, which was California. Aquifers
are different in terms of location and if we were looking to eject groundwater from them, | had to

know what kinds of Aquifer | was dealing with.

4.1 Types of Aquifers in Massachusetts

Massachusetts: Alluvial aquifers and glacial aquifers

What are alluvial aquifers?

Rivers periodically overflow their banks, creating large, flat floodplains and often change their
course during a flood, leaving behind oxbow lakes and meander scars. As the river channel swings
back and forth across this floodplain, point bar deposits of sand and coarse gravel are left behind
on the inside of meanders as the river erodes away the bank opposite these deposits. In general,
coarse gravels are deposited in the stream channel, sand and fine gravel form natural levees along
river banks, and silt and clay come to rest on the floodplain. (Fetter, 2001) The term used for these
unconsolidated sediments, including clay, silt, sand and gravel, deposited by flowing rivers is

called alluvium.

14



What they do:

The alluvial aquifer systems provide a valuable source of groundwater to surrounding
communities, while the surface alluvial features provide excellent soils for agricultural purposes.
Because of the importance of these regions, monitoring them is essential, but as was demonstrated

by this project, the data must be analyzed critically and carefully (Fetter, 2001)
What are glacial aquifers?

Glacial deposit aquifers consist mostly of clay, silt, sand, and gravel in various combinations, but

also include cobbles and boulders (Fetter, 2001).

What they do?

Glacial-deposit aquifers form numerous local, and some regional, highly productive aquifers in
the area north of the line of glaciation. These aquifers consist of outwash, terrace, or ice-contact
deposits, and they mostly occupy bedrock valleys or areas of ice marginal deposition. In places,
the valley deposits are buried beneath low-permeability till. Groundwater flow in the glacial-
deposit aquifers is primarily local, from recharge areas near stream valley walls to discharge in the

streams. (Fetter, 2001).

4.2 Types of Aquifers in California

California (unconsolidated sand and gravel aquifers)

Mainly unconsolidated sand and gravel aquifers can be grouped into four categories: basin-fill

aquifers, which also are called "valley-fill aquifers”; blanket sand and gravel aquifers; glacial-

15



deposit aquifers; and stream-valley aquifers which are of generally small extent and not mapped

(“Natural Aquifers Code Reference list”, 2016).

Basin fill Aquifers:

The hydraulic conductivity of the aquifers is variable, depending on the sorting of aquifer materials
and the amount of silt and clay present, but generally it is high. Aquifer thickness ranges from a
few meters or tens of meters in the blanket sands along the eastern Atlantic coast of the United
States to several hundred meters in the basin-fill aquifers of the southwestern United States

(“Natural Aquifers Code Reference list”, 2016).
What are Basin fill aquifers for?

Some basin-fill aquifers, such as those in the Central Valley aquifer system of California and in
parts of Arizona, have supplied large amounts of water for irrigation and other uses. Groundwater
in these aquifers flows along relatively short flow paths typical of local flow systems; however, all
of the basin-fill aquifers have intermediate flow systems, and the thick basin fill of California’s
Central Valley aquifer system has a regional flow system (“Natural Aquifers Code Reference list”,

2016).

5. Methodology

At the beginning of the project, | had to do research on what groundwater was and where
groundwater usually ends up, if people do not use it for domestic purposes or for irrigation

purposes. Found out that groundwater usually ends up in aquifers, and based on the geographical
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region there are different forms of aquifers. It was important to know what kind of Aquifer | was
dealing with in Central Massachusetts if | planned on ejecting the ground water from these
aquifers. | then researched the amount of rainfall for the past 20 years in Massachusetts and also
compared it to California as shown in Tables 1 and 2 of the results and analysis section below. To
get a better estimate of how much water is produced by rainfall in each state, | took the annual rain
fall in inches and calculated how many gallons per square feet. Then figured out how many gallons
a year was produced each month in these states on excel, which is portrayed in Tables 1 and
2(insert calculations) Based on this information, it turns out California receives abundantly less
rain than the cities in Massachusetts, therefore producing less gallons of water per year. This also
portrays that if you are a resident looking to use rainwater for domestic purposes, Massachusetts

would be a better state to reside in than California.

Based on the information provided in Tables 1 and 2, it is obvious that Central
Massachusetts produces plethora of rainfall, so my advisor John Goulet suggested to focus on
searching for a system that would obtain this rainwater from his home, store it and convert it into
reusable water for domestic purposes. We both agreed that based on the amount of rainfall that
occurs in the city of Worcester, Massachusetts, the pump we need should be about 110 voltages

and handle at least 40psi.
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5.1 Code of Massachusetts regulations

First 1 had to research if we needed a license to be able to use a system like this to reuse
rainwater. Based on the code of Massachusetts regulations handbook, it proved we needed one
depending on the amount of water we plan to harvest; for instance, “The construction, installation,
operation, and maintenance of a treatment works, that treats wastewater so that it may be
discharged to the ground in accordance with 314 CMR 5.00 and/or used as reclaimed water
requires a permit issued by the Department pursuant to 314 CMR 5.00” (“Code of Massachusetts
Regulation”, 2016). Although the amount of waters just for a single home a permit is not needed
but you get a permit just to be on the safe side, although you are just using the reclaimed water for

home purposes.

5.2 Things you have to worry about

There were also abundant of things | needed to worry about while working on this project.
First was the contaminants or things in rainwater that could be extremely harmful. Germs and
Other Contaminants in rainwater include dust, smoke, and soot from the air which can be dissolved
in rainwater before it lands on your roof. Roofing materials, gutters, piping, and storage materials
can introduce harmful chemicals like asbestos, lead, and copper to the rainwater coming down
your rain gutters, though building standards minimize some of this (“Center of disease control and
prevention”, 2013). Bird waste from the roof might be in the water, so apparently | would need
some kind of filtration system to help remove or limit these things from entering the pump. Since
I would need some kind of tank to store the rainwater in, there are Chemical components that |
would need to worry about such as chloride, sulfate, sodium, potassium, ammonia...etc.
Additionally, I had to take into account things living and growing in the container. The ability for

something to grow in the container is huge and the major organism is E.coli. The solution to most

18



cases is to put a certain amount of chlorine in the Tank, which stops the growth of E.coli (“Center
of disease control and prevention”, 2013). Also had a chance to speak to Jon Pellegrino, who
works at Worcester Polytechnic Institute and is in charge of water testing at Kaven Hall. He said
if my main use of the rainwater is doing laundry or flushing the toilet, then he thinks there’s not a
lot to worry about with the water. He thinks the only thing I might need to test is the PH level of

the rainwater to make sure it’s ok and get some kind of simple filtration system.
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6. Results and Analysis

6.1 Central Massachusetts(MA) City Precipitation results for the last 25

years

Table 1.1: City of Leominster, MA precipitation data for the last 25 years (inches)

LECST 190 4M 1% 0B L5 BR1 153 18 M 1B 19 12 4% 42§ Loomineter Centrd  HASHUA 5N dum
LEOST 19 0B 1B W9 3 4M 32 20 9; &M m sn 4 16,55 Leommnstar Contrd  HASHUA BUE M6
BT 1 29 M 3 24 44 W 1N 9 1R 1M sE 4E 4247 Loomngtar Centrd  HASHUA B 4T
[FOST 19 33 1M 5% G 1B 13 18 28 &M 1R N 4F 245 Leomnster Centrd  HASHUA BA% ALG
[EST ™ 2% 1% 5B 6% 6y 2% 45 5™ 56 11 1M R 4358 Loyminster Centrd  WASHUA B 4TS
T T T T X A T A I VU T TV 7 317 Loomnster Contrd  HASHUA BSR O Im2
LEST 196 73X 1% 285 B4 M 2% B 08 TE 0B Wm B5.15 Leominster Centrd  HASHUA BRI e
LEST 19 35 W 4 4 29 1% M SR % 2% 5m A 1.2 Luyminster Contrd  HASHUA T 9ENG
LECST 196 54 5B SR 3R TH 8% 14 2® M s 1 1 51,91 Leominster Centrd  HASHUA LM G
AT 19 SRS A 4% Om 1R 2% an 1% m W 4115 Leomnster Centrd  HASHUA W
BT 2N 342 3% 4L 6 31 &M 4% M B 1w 1w 3% 47 16 Leomnstar Centrd  HASHUA BM  5IG
BT M 22 I 8% 14 24 &% 2% 19 45 e 0w am 3194 Leominster Centrd  HASHUA LW
BT 200 2% 1F 4 2 4% 4® 1n 1 3 4w s s 4313 Loomngtar Contrd  HASHUA BIB 4403
LFOST 2000 266 4B S0E 34 AN 4N 146 6N 4R S 1w s 2477 Leominstar Centrd  HASHUA .Y A ). V)
LECST M 1M 17 1 1¥ I8 7 M M TH 19 4@ A 44 B3 Leomingter Cenrd  KASHUA B 0
[EST 26 5T I 4 RM M AW 4 2 2 uE om0 4 61,06 Leomimster Centrd  HASHUA BRSO WG
LEST 2% 521 1B 08 2% 8% M 3 e 27 6N W 2% 567 Leomnster Centrd  HASHUA wm 0
[EST 20 2% ¥ M W 4B 16 BE 19 M 35 31 W 45,43 Loomnstar Centrd  HASHUA ik S o)
LECST 200 35 8 ST 3 1M 4% 6M 4R s 26 4B BN B2 Leominster Centrd  HASHUA o En
LEOST 2008 208 161 A 4N 38 6% MR 1M 1B s e 4n 4453 Leommster Centrd  HASHUA Kis 4mdil
ST 21 2% 68 nW 1% W MmN W o M 3 3w £3.03 Leominster Centrd  HASHUA AW 0s0E8
BT 21 21 4% 4% A W 67 1B 88 1M &R 4R 4R 5811 Leominster Centrd  HASHUA MG MG
EST 20 2% 10 1M 3B I AW 1M 1 1% 6L 0w 4 7193 Loomingter Centrd  RASHUA nT W
LEST 217 18 4% 35 18 B BM 3 A 2 1w w4 4158 Loomnstar Centrd  HASHUA BB s
LEST MM 276 4% AW 4N 1% N IR 1Y 1B 88 4T i 40.2% Leomingter Centrd  HASHUA H15% 185095
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Table 1.2 City of Southbridge, MA precipitation data for the last 25 years (inches)

L

S0U430 90 45 44 1M 51 T L6 ki 5M 208 TRl 188 5 515 sputhbricae Central  QUINEBALS El ] L1
00430 W M8 2B SH 3B 43 25 3% 857 6® @ 54 28 5211 southbricge Central  QUINEBALIG 1162 06015
SO B 1% 18 48 36 3B 45 4® 5§ 3B 17 5% 547 505 southhridge Central  QUINEBALS EE 48R0
SOL430 W 1M 35 64 4% L7 1M M 31X 5 3% 4B &AW 50 seuthbridge Contral  QUINEBALS 1 25000
SOl 1M &R 1M &M % 33 1B 3N 67 4B 16 S0 4y 50,67 Southbridge Contral  (UINERALIG 2040 435421
SOU43D 5 4% 39 29 256 L% 1% S5 231 381 OF 5% 2% 45,8 Southbridge Central  QUINEBALS 17.5% 45
SO0 b TR R . I 82 T AN I 28 &M 6 A3 8N 8545 Southbdge Central  QLINERALIG HAT E3501.6
S0U43 W 4B 1M 3% S8 ¥ 1% M 5M 1B M 1% e W Southbrdge Central  QLINEBAUG ®54 44517
S0LM430 9 4% 4@ TN in A7 M 53 36 37 SN 8 1| 55.M Southbdge Centrél  QUINEBALG EEAL 530304
S0U43 99 T4 45 6M L7 45 oB 44 1w oan 4B 1% i 4176 Southbridge Centra  CQUINEBALIG 3656 45050
SOL430 no o 1B M 7 41 3% 55 18 3% 1w w6 44,68 southbridae Centrl  QUINEEALG 53l 453056
soW3 WM 3B 18 63l 397 3 AW 1M 33 4B 06 1B 1% 409 southhridge Central  QUINEBALSS 5 TIE
U3 M LY 1 4B 1M 68 Al 28l ¥ 3B 3@ 5B 5B 453 snuthbrdge Central  QUINEBALAG 10 1
oMM WA M6 41l 347 1B 4% 6B 2B 491 5B 6B 25 5M £ southhridge Central  QUINEBALG 1135 301836
SN MM LB LW L8 73 4R L 63 47 89 LB A 635 524 seuthbridge Contral  QUINEBALS I 493584
SO W5 S 15 A1 M 106 LA SM AW M BB SM a0 £5.2 Southbridge Central  QUINERAUS ELRL 40
S0L430 006 54 158 052 157 TA  fn x5 18 &M & m’ o1 B Southbridge Centrl  QUINEBALG L 53
SOLM30 WM W6 281 ST BOE 3B 23 3 1M 19 3IM 4 sn 4.7 Southbridge Central  QUINEBALG i) 4H
SO0 o in e M 488 L3 4 1R M % i 7 oas 744 Southinidge Centrél  QUINEBALIG et £4T4LA
SOL430 pii: EL SR T I N I S % E - 5 S - i 44,69 southbndge Central  QUINEBALG %514 45004
SOLM30 H10 WOET M L6 3N 47 4B M L8 a5 AW 4% 553 southbridge Central - QUINEBALIG 1318 53088
SOU0 ML 45 A4 5B 56 AR &R 17 LM 791 M 18 551 T0.18 Southbricze Contral  QLINEBALES .10 E7TLE
SO W M3 0Bl 24 4N 36 54 3@ 557 S8 4w 1N 6T 4571 Southbridze Central  QUINEBALG TTAL 435815
SO NB LW 7 3 IS8 6 LD 38 39 B L7 3B AR 500 sputhbridze Central  QUINEEALS =00 480384

M IR LB 5M 4 43 L®m IM 1B 13 589 46 i 4152 sputhbridge Central  QUINERALS B a3l
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Table 1.3 City of Worcester, MA precipitation data for the last 25 years (inches)
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6.2 California Precipitation results

Table 2.1 Southern California precipitation data for the last 25 years (inches)
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Table 2.2 Northern California precipitation data for the last 25 years (inches)
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Table 2.3 Central California precipitation data for the last 25 years (inches)
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6.3 System used to convert rainwater to reusable water

After all of my research | began looking for a pump with 110V and that could handle 40psi,
and | was also searching for filters as well. | found that using a device called a "first flush diverter"
can remove the first water that comes out of the storage tank filled with rainwater, which may have
been sitting in there for a while, may help avoid some of the contaminants in the tank (“Center of

disease control and prevention”, 2013). Also found a tool you can use to filter this rainwater in the
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storage tank which includes a pump and it is called Aqua2Use Greywater Recycling Systems as
portrayed in Figure 5. | showed the filter to Ryan Cain, who has had 8 years of experience in
dealing with water treatment throughout Massachusetts, and he advised me that the filter was too

complicated for the project.
Figure 5: Aqua2Use Greywater Recycling System, a Tool used to filter Rainwater, includes a pump.

Photo: Rain Harvest
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Another option for pumps included a Cistern pump (figure 6), which was also too complicated but
it had a small screen that only allowed really small particles through. Therefore, it came with a
filtration system already installed in it. The pump was submersible as well, that means it can also
go into water, which was too high tech for the project that we needed it for. However if we wanted
to do the additional work, to order the pump; I would have called the locations below and given

them the item number to place the order.
Hingham MA. Weymouth Company (781-749-5770),

Back up. AaPump Company (781-826-2341),
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ORDER Number: (90301005) (10 gpm/ 115v)

= (1Series Submersible Pumps

Cistern Pumps

Designed for use in gray water/filtered effluent service
applications, the C1 Series cistern pump provides high performance
and long life in less than ideal water conditions. The C1 Series pump
is able to pass solids up to 1/8-inch without having a negative
effect on the internal hydraulic components.

i

The pump’s unigque bottom suction design allows for maximum
fluid drawdown without compromising durability or overall life,
and it does not require the use of a flow induction sleeve. Intended
specifically for use in a cistern or tank, C1 Series pumps are suitable
for use in agricultural, residential, and commercial installations.

Figure 6: Portrays a cistern submersible pump

Photo: Franklin Water

6.4 Solution (a less complicated system)

After tons of research | found a project that was done for Winthrop Elementary School in
Hamilton, September 2006. Winthrop Elementary school wanted to harvest rainwater for irrigation
purposes, and they had a company called Rainwater Recovery Inc, install their pumps. The project
also included funding installations of 39 rainwater harvesting systems on residential properties in
Wilmington, Massachusetts. The systems consisted of a storage tank, a pressure pump to aid in

water distribution, a spigot for a hose, and a water meter to measure flow, as shown in figure 7
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(“What is Ground Water”, 2015). Two different sizes of storage tanks were installed: 200-gallon

tanks (28 systems) and 800-gallon tanks (11 systems) (“What is Ground Water”, 2015).

Figure 7: Example of a rainwater harvesting system used in one of the homes in Wilmington

Photo: USGS
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This was exactly the kind system we needed, because it was extremely simple and least cost
affective. However instead of using it for irrigation, my advisor wanted to use it for connecting it
back to his home for domestic purposes such as laundry and flushing the toilet. He also wants one
hooked up in his garage for washing his car, particularly for testing purposes before using it for

in-home purposes.

Expected Process for house: the expected process for the house would be extremely similar to

the system shown in Figure 8, an 800 gallon system for $3,440 each.

House - Gutter->Down spout—>PVC pipe (in line rainwater FILTER that would go in line with
the pipe) > TANK->Another PVVC pipe or Spigot or interior pump (this is the step where a Real
Plumber comes in and connects whatever he needs to, from the tank to whatever plumbing system

that runs through the toilet and laundry so you could use it).
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Figure 8: an 800 gallon rainwater harvesting system

Photo: USGS

Expected process for washing a car through a Garden hose: would probably be best to use

the 200-gallon system which cost $1,375 each, such as the one shown above in Figure 7.

House-> Hose connected to house->PVC pipe—> Tank->Spigot—> another water hose or

something else that you can use to wash your car.
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7 Conclusion

The main goal for capturing rainwater, is to use that water for other purposes such as washing clothes,
showering, flushing the toilet and continue to use fresh tap water for drinking. Also rainwater harvesting
systems such as the one used in this project, are designed to capture runoff rainwater from rooftops or rain
gutters and store the water for other uses, such as lawn and garden watering. Capturing Rainwater for
domestic purposes is intended to reduce demand on public water supplies by replacing drinkable water with
rainwater. Capturing Rainwater for other uses can also save you abundant of money, because you can store
the rainwater and continue using it throughout the year. The local community also saves money because
they do not have to treat the excess rainwater that is being captured. While working on this project, I learned
a lot about the certain kind chemicals in rainwater, the advantages of rainwater and most importantly found
out a system that residents can use regularly to help save them money on their water bill. It was great to be
able to use what | have learned throughout my coursework at Worcester Polytechnic Institute to complete

such an important project that can better the lives of the population and their communities.
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