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Abstract

Water scarcity, exacerbated by population growth, climate change, and poor water quality,
necessitates sustainable water supply, drought prevention, ecological balance, and
environmental protection. The high demand for water at Al Kahfi Integrated Islamic Boarding
is a result of its large student population and changing water use habits. Groundwater has been
the primary source, but continuous extraction could lead to land subsidence. Rainwater
harvesting is an effective solution to address water issues, especially in Bogor Regency, where
the school receives 2500-5000mm of annual rainfall. The study investigates the quality and
quantity of rainwater and groundwater at Al Kahfi Integrated Islamic Boarding School.
Rainwater samples were collected from the dormitory roof and groundwater samples from the
nearest tap. The potential amount of rainwater collected was calculated using daily rainfall,
catchment area, and runoff coefficient. The clean water demands of residents were compared
with the potential amount of rainwater. Water gutter dimensions were determined using table
from SNI 03-7065-2005 after obtain rainfall intensity data. The laboratory tests showed that the
rainwater collected from various rainwater gutters consistently surpassed the drinking water
quality limits for both E. Coli and total coliform parameters. At certain intervals, it exhibits low
pH levels, high turbidity, coloration, and elevated levels of manganese and chromium. The rain
at the Al Kahfi Islamic boarding school is measured in terms of rain intensity. It was observed
that the rain intensity in the male student area ranged from 84.1 mm/hour to 179.73 mm/hour.
The range for the female student area is 59.11 mm/hour to 160,59 mm/hour. The estimated
percentage of rainwater that can be used as an alternative drinking water for buildings A, B, C,
D,E,G,HI,J KL MN,O,P,Q,R,S,T,andV based on period of one decade are, 87%,
68%, 77%, 47%, 60%, 61%, 45%, 44%, 51%, 46%, 68%, 54%, 53%, 62%, 113%, 82%, 82%,
94%, and 50% respectively. A rainwater harvesting system is proposed for all dormitory
buildings, except Usaid, Maria Qibtiyah, Aisyah, and Khodijah. The collected rainwater is
stored in tanks with capacities of 12 m3, 8 m3, 10 m3, 3 m3, 11 m3, 15 m3, 8 m3 and 5 m3
respectively for dormitory buildings A, B, C, D, E, G, H, and I. while for buildings K, L, M, N,
O,P,Q,R,S T,and V respectively 4 m3, 4 m3, 4 m3, 11 m3,10 m3, 5m3, 10 m3, 5m3, 5
m3, 5 m3 and 3 m3. The rainwater will be treat by t using activated carbon filter and ozonation.
Subsequently, the water is briefly kept in ground reservoir prior being sent to the tap. The total
estimation cost budget for designing a rainwater harvesting system at Al Kahfi Islamic
Boarding School is IDR 1,080,000.00

Keywords: Annual Rainfall, Catchment Area, Integrated Islamic Boarding School, Rainfall
Intensity, Rainwater Harvesting.
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CHAPTERII
INTRODUCTION

1.1 Background

Water is one substance that exists naturally on the surface of the earth. Unfortunately,
a lot of people on the earth suffer from water shortages since not everyone has access to
enough clean water. Many factors, such as uneven water distribution, population growth and
rising demand, climate change, deteriorating water quality, and many more, are contributing
to the shortage of clean water (Lestari et al., 2021). Water conservation is essential for
preserving sustainable water supplies, lowering the possibility of drought, and preserving
ecological balance. Water conservation also helps lower the strain on aquifers, lakes, and
other natural resources, reducing environmental damage, dropping water levels, and
maintain the quality of water.

Al Kahfi Integrated Islamic Boarding School is an educational institution with 6.2 ha
of area and located in Jalan Desan Srogol, Cigombong District if the Bogor Regency. This
Islamic boarding school has a high number of student population, which results in a high
demand for water. Groundwater has been the source of the water used till now. The academic
community in this islamic boarding school draws the groundwater from one well. The
groundwater Land subsidence will occur if significant volumes of groundwater are
continuously extracted. In addition, there is a higher probability of groundwater depletion
and other environmental harm if there is a future increase in the number of students attending
Islamic boarding schools and modified water usage patterns. Land subsidence is a geological
danger that is mostly caused by human activities such as excessive mining of underground
fluids (water or hydrocarbons). Groundwater extraction has reduced water levels by more
than 40 meters in certain regions. This large drop resulted in substantial sinking of the ground
surface (Zhu et al., 2015). The community has recently suffered the effects of climate
change, which includes reduced surface water sources in certain areas. Pumping of
groundwater must thus increase to meet demand. Groundwater and other natural fluids play
a major role in the ecosystem's maintenance. The surface of the soil will become distorted
due to a large decrease in pore pressure and compaction caused by excessive groundwater
extraction (Sajjad et al., 2023). Groundwater usage in CAT Bogor was found to cause the
restricted aquifer system, especially resulting in a 0.06 — 5.07 m/year drop in water level and
changes in the quality of the water (Rengganis & Harnandi, 2011).

To conserve the ground water, one of the several methods is rainwater harvesting
(RWH). A few nations have begun to put this concept into practice. Global experiences with
RWH demonstrate improved soil moisture, replenished groundwater, decreased runoff, and
heightened crop productivity, all these guaranteed farmers' access to food and a ,\stable
living (Singh et al., 2019).Water supply techniques including rainwater harvesting (RWH)
and reuse have been around for a while. Rainwater storage and long-term planning of usage
are typically beneficial to civilization's progress. RWH has the power to decrease greenhouse
gas emissions, increase water supply, and prevent pluvial floods (Raimondi et al., 2023).
Rainwater harvesting system (RHWS) are influenced by economic conditions and local
regulations. The national Movement for Water Saving Partnership (GNKPA) Program
emphasizes rainwater harvesting through building’s roofs. The increasing awareness of
environmental conservation and global warming’s reduction in clean water demand for green
buildings (Wigati et al., 2022).

The Al-Kahfi Islamic Boarding School region is a great place to investigate the
alternative use of rainwater collecting. This is a result of the location of the Islamic boarding
school in Bogor Regency which has 2,500 — 5,000 mm of rain annually ((Asnur, 2021).
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Harvesting rainwater also reduces runoff, which usually leads to disruptions to the routine
of the islamic boarding school.

1.2

Problem Identification
The following are some formulations of problems in this rainwater harvesting system

planning as an alternative for supply clean water demands in Al Kahfi Integrated Islamic
Boarding School:

1.

2.

3.

1.3

1.4

abswi

1.5

How is the quality and quantity of rainwater at the Al Kahfi Integrated Islamic
Boarding School in Bogor?

How might a rainwater collection system be designed in the Al Kahfi Integrated
Islamic Boarding School to provide the alternate requirement for drinking water?
What are the bill of quantity (BOQ) and Cost Budget Plan (RAB) for the planning of
a rainwater harvesting system?

Objective

The following are the goals of this planning:

Analyzing the quality and quantity of rainwater at the Al Kahfi Integrated Islamic
Boarding School in Bogor.

Planning an alternative rainwater collection system as the alternate requirement for
drinking water in the Al Kahfi Integrated Islamic Boarding School.

Calculate the value of the bill of quantity (BOQ) and plan cost budget (RAB)
construction cost for the rainwater harvesting system.

Scope
The Following scope are used in this planning:
A rainwater harvesting system will be planned at the Al Kahfi Integrated Islamic
Boarding School in Bogor
The water quality parameters are based on Minister of Health Regulation No. 2 of 2023
The research time will be carried out from January-July 2024
The Analysis will focus on the technical aspect
The scope of technical planning include:
a. Design of ground reservoir for each dormitory building
b. The gutter system includes horizontal pipes that gather rainfall from the roof
(qutter) and vertical pipes that carry rainwater into water storage, and drainpipes
that discharge first rainwater to the ground.
c. Determination and calculation of rainwater treatment building units if needed

Benefits

The following are some benefits of this research:

Author has the opportunity to create a rainwater harvesting system in order to fulfil
the demands for clean water

Make suggestion regarding alternative to fulfil the demands for clean water to Al Kahfi
Integrated Islamic Boarding School.

Provide information regarding alternative technologies for clean water requirement by
utilization rainwater to public.
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CHAPTER I
LITERATURE STUDY

2.1 Previous Research

Previous research findings are used as a guide and source material for new research.
Several studies address rainwater harvesting methods. The summary of previous research on
harvesting rainwater can be seen in the Table 2. 1 below

Table 2. 1 Previous Research

No. Researcher (Year)

Research Title

Research Summary

Cendya Quaresvita

Perencanaan Sistem Pemanenan
Air Hujan Sebagai Alternatif
Penyediaan Air Bersih (Studi
Kasus Asrama ITS) (Design of

The goal of this project was to develop
a rainwater harvesting system for the
ITS dorms as a substitute for PDAM
water. The research suggests that
rainwater harvesting in dormitories
could potentially save up to Rp
17,000,000.00 per month during the
rainy season. The system considers the

(2016) Rainwater Harvesting System as quality and quantity of rainwater
Clean Water Supply Alternative collected, with a pH value of 6.75,
(Case Study ITS Dormitory) hardness of 35.71 mg/L, and total
dissolved solids of 336mg/L. This is in
line with Minister of Health Decree
No0.492 (2010), which allows rainwater
to be used as clean water.
The goal of this study was to develop
waste management and rainwater
collection systems for an Islamic
boarding school in the Pamekasan
Perencanaan Rainwater Regency with the number of students in
X . 2016 was 10,216 students. In the
Harvesting dan Pengolahan Air : - X
. : female dormitory obtained the capacity
Limbah di Pondok Pesantren - .
of rainwater storage tank is 347.76 m3
i . Mambaul Ulum Bata-Bata 3 :
Fadlilatin Nailah - . and 469.52 m?® in male dormitory.
2 Pamekasan (Design of Rainwater

(2018)

Harvesting and Wastewater
Treatment in Islamic Boarding
School Mambaul Ulum Bata-bata
Pamekasan)

Meanwhile the ABR in female
dormitory have 4 compartments with a
total dimension of 21.2 x 4.3 x 4.3 m
and in the male dormitory designed
ABR with 3 compartments and the total
dimensions of 23.43 x 4.3 x 3.8 m.
Based on the economic feasibility
analysis with NPV and BCR this design
is eligible.

Armin Zuliarti and
3 | Satyanto Krido
Saptomo (2021)

Perencanaan Penampungan Air
Hujan dengan Filtrasi Sederhana
Skala Unit Rumah di Perumahan
Villa Citra Bantarjati (Design of
Rainwater Storage with Simple
Filtration in House Unit Scale in
Villa Citra Bantarjati Housing)

The research aims to improve rainwater
storage volume and Villa Citra
Bantarjati housing design and filtration
tools to improve the physical quality of
rainwater for household use. Primary
data, including roof area and rainfall
data from the last 15 years, was used.
Water quality testing was conducted
before and after filter device design to
meet class Il standards. The average
volume of available rainwater stored in
rainwater reservoirs is 155.31 L/day,
with a water loss factor of 20% for
runoff. The rainwater storage capacity
is330 L.
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No. Researcher (Year) Research Title Research Summary
The goal of this project is to collect
rainwater as clean water source in two
flats. The existing water storage can
Perencanaan Sistem accommodate rainwater, eliminating
Penampungan Air Hujan Sebagai | the demand for new storage. The
Salah Satu Alternatif Sumber air rainwater meets quality standards, but a
Bersih di Rusunawa Siwalankerto | disinfection unit is needed for total
Arthenesya Syaron dan Aparna Graha Utarr_1a Ahmad colifqrm_ parameters. Aftger
4 Yani Surabaya (The Rainwater chlorination, rainwater can be stored in

Berlian (2023)

Storage Planning System in
Rusunawa Siwalankerto and
Aparna Graha Utama Ahmad Yani
Surabaya: An Alternative Source
of Clean Water)

soil reservoirs mixed with PDAM
water.  Rusunawa  Siwalankerto's
system can save PDAM water usage by
23% per month, costing IDR
22,405,500,00. Aparna Graha Utama
Ahmad Yani's system can save PDAM
water usage by 40% per month, costing
IDR 147,190,000,00.

2.2 General Description of The Study Area

The Al Kahfi Integrated Islamic Boarding School is located in Jalan Desa Srogol in

the Cigombong District of the Bogor Regency. Male and Female dormitories are located in
different location on the 6.2-hectare facility of Al Kahfi Integrated Islamic Boarding School.
There are four educational institutions being run by Al Kahfi Integrated Islamic Boarding
School, namely Madrasah Aliyah (MA), integrated Islamic Junior High School (SMPIT),
Integrated Islamic High School (SMAIT), and Kindergarten (TK). This Islamic boarding
school is surrounded by villages, plantations, and rice fields. The picture that shows the
location of The Al Kahfi Integrated Islamic Boarding School can be seen in the Figure 2. 1
below.

5 S0

A

FINAL PROJECT PROPOSAL

DEPARTMENT OF ENVIRONMENTAL

AREA BOUNDARIES

[ SCALE | PAGE

—*— 1:1600 1

121

Figure 2. 1 Site Location of Al Kahfi Integrated Islamic Boarding School
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2.2.1  Buildings and Facilities

Al Kahfi integrated Islamic boarding school is facilitated by variety of
facilities to support the activities of the students, such as dormitories, mosques,
classrooms, clinics, halls, minimarkets, public kitchen, fields, and other. There are
exactly fifteen male dorms and seventeen female dorms in total. According to Mr.
Nugraha as the secretary of the Al Kahfi integrated Islamic boarding school, Numerous
dorms may be housed in one building. To make naming them simpler, the male student
area’s dormitory building are named A to I buildings, and the female student area’s
dormitories are named J to W buildings. The list of dormitory buildings including the
occupant capacity of each building can be seen in the Table 2. 2 and Table 2. 3

Table 2. 2 Building Capacity for Male Dormitory

Building Dormitory Occupant Capacity
A Usman 60
B Ali 66
C Abu 70
D Arman 44
E Hamzah 138
F Usaid 130
G Umar 92
H Mus'ab 82
| Khalid 66

Total 748

Table 2. 3 Building Capacity

(Source: Secretariat of Al Kahfi Integrated Islamic boarding school)

for Female Dormitor

Building Dormitory Occupant Capacity
J MaQi 186
K Umsal 66
L Asma 90
M Sofiyah 24
N Khonsa 170
O Hafsoh 160
P Saudah 44
Q Fatimah 36
R Zainab 1 24
S Zainab 2 24
T Zainab 3 24
U Alsy?h 88

Khodijah
\ Shofiyah B 38
Total 974

(Source: Secretariat of Al Kahfi Integrated Islamic boarding school)

Certain dormitory buildings are equipped with rain gutters. Figure 2. 2 and Figure 2.
3 are show the building that equipped gutter and standpipe
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Figure 2. 2 Building Equipped with Gutter

Figure 2. 3 Building Equipped with Standpipe

2.2.2  Clean Water Network

Groundwater is presently the source of clean water for the Al Kahfi Islamic
Boarding School environment. Groundwater is drawn from a deep well in the center
of the Islamic boarding school area, pumped to an elevated reservoir which near the
mosque in male dormitory area, and then directed toward the buildings of the Islamic

boarding school use gravity principle. Figure 2. 4 below are shown the ground
reservoir in the Al Kahfi.

Figure 2. 4 Communal Reservoir in Al Kahfi Islamic arding School

Figure 2. 5 is the picture that shows the current state of clean water network,
comes from an Islamic boarding school.
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Figure 2. 5 Layout of Al Kahfi Integrated Islamic Boarding School

2.3 Rainwater Harvesting System

Rainwater harvesting is a technology that gathers and treats rainwater from rooftops,
terraces, court yards, and other impermeable building surfaces for on-site consumption with
the goal to reduce the amount of drinking water from centrally manage source (Campisano
etal., 2017). Since the world cannot provide the growing demand for clean water, rainwater
harvesting is a potential solution to the problem of clean water shortages in the future. Large
amount of rainwater is not properly gathered because of evaporation, surface runoff from
shallow soil with shallow surface, and low-quality plants. Rainwater harvesting are therefore
helpful for maximizing the amount of rainfall (Ertop et al., 2023).

A rooftop rainwater harvester is one method of collecting rainwater. It is installed on
the roof and uses a variety of components to direct rainfall from the water catchment area
into a storage tank via pipes or drains. In order to guarantee efficient pre-treatment
procedures, certain rainwater collecting systems are furthermore equipped with treatment
components, such as filters (particularly sand, gravel, and charcoal filters) (Anchan & Shiva
Prasad, 2021). Figure 2. 6 is shows the illustration of rainwater harvesting system.

Precipitation
+ , Catchment
Area

Quality

Analysis j

Water

Drain line

Runoff

Quantity
Analysis

X

Reuse

Storage tank

Figure 2. 6 Rainwater Harvesting Scheme
(Source: Anchan & Shiva Prasad, 2021).
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2.4 Rainwater Quality

The quality of rainwater varies geographically. Rainwater collected from the roof is
subject to various factors such as its material (chemical properties, roughness, surface layer,
age, etc.), its location (close to or not from a pollution source), its physical boundary
conditions (size, slope, direction, exposure), water vapor pressure, the solubility of pollutants
in water, the intensity and volume of atmospheric precipitation, the season, weather patterns,
and the length of previous dry periods (Forster, 1998).

2.5 Quality Standard of Drinking Water

To prevent any unwanted effects on consumers, it is important to consider the quality
of drinking water. Minister of Health Regulation No. 2 of 2023 provides into the
requirements for drinking water quality conditions. A few guidelines that need to be
maintained when testing drinking water can be seen in the Table 2. 4 below

Table 2. 4 Quality Standards of Drinking Water

No Parameter Quality Standard Unit

1 E. Coli 0 CFU/100ml
2 Total Coliform 0 CFU/100 ml
3 Temperature Air Temperature +3 °C

4 Total Dissolve Solid <300 mg/L

5 Turbidity <3 NTU

6 Colour 10 TCU

7 pH 6.5-8.5 -

8 Nitrite 3 mg/L

9 Chromium 0.01 mg/L
10 Iron (Fe) 0.2 mg/L
11 Manganese (Mn) 0.1 mg/L
12 Lead (Pb) 0.01 mg/L
13 Fluoride (F) 15 mg/L
14 Aluminium (Al) 0.2 mg/L

(Source: Minister of Health Regulation No. 2 of 2023)

2.6 Hydrological Analysis

Hydrological cycle is also known as the cycle of water illustrates the constant flow of
water from the surface of the land and sea to the sky and back again in the form of
precipitation. The first phase of the hydrological cycle is the evaporation of water caused by
solar radiation in lakes, se and other bodies of water. Water also evaporates from the leaves
of trees through evapotranspiration. Condensation occurs when steam rises and returns to
the land and sea as precipitation. Rainfall shapes the surface of earth and falls as surface
water, creating rivers and lakes. Rainfall seeps through the pores in the soil to generate
aquifers. In the end, some surface and subterranean water makes it is way into the ocean
(Inglezakis et al., 2016). The figures that illustrate the process of hydrological cycle can be
seen in the Figure 2. 7.
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Figure 2. 7 Hydrological Cycle
(Source: Inglezakis et al., 2016)

Environmental and human activity changes can have impacts on the water cycle.
Hydrological models are developed to comprehend and analyze the water cycle. The creation
of hydrological models was prompted by a number of water-related concerns. Such as flood
control, water management, and water building design. They also been used in recent
decades to look at reservoir operations, potential impacts of land use or climate change, and
real-time hydrodynamic river flow routes (Wang et al., 2021).

2.6.1 Calculations of The Average Rainfall in an Area

The outcomes of rain gauge observations are sometimes referred to as local

rain data (point rainfall) as they typically only measure one location. There may be
differences in the rain data gathered at the several rain stations spread out over a
watershed. The conversion of point rainfall into areal rainfall is necessary since many
hydrological analyses need average rainfall data from river basins (rainfall area). The
three types of methodologies that may be used to find the rainfall area are the average
methodology Arithmetic Mean method, the Thiessen polygon method, and the isohyet
method. Here is the explanation of each of them.

a. Arithmetic Mean Method
This approach is the simplest method for determining the areal rainfall. Utilized in
locations with several rain gauges that are evenly distributed on flat terrain. The
arithmetic mean technique considers that the rainfall field is homogeneous and that
rain gauge readings are independent, therefore it assigns equal weight to each rain
gauge (Rakhecha & Singh, 2009). The magnitude of the rainfall area can be
calculated with the following equation.

n
_ 1
R = - Ri
n ]
i=1
(1)
Where:
R = Area Rainfall
R; = Point Rainfall
n = Number of Station

b. Thiessen Method
This method, referred to as a weighting factor, includes elements that affect the
region that rain gauge stations represent. Thiessen is frequently used to determine
typical periods of high rainfall when the rain station is not distributed evenly
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(Arianti et al., 2021). The Thiessen approach determines a region by drawing
polygons connecting its stations. Figure 2. 8 is shows the polygon of Thiessen

Figure 2. 8 Thiessen Polygon

The average rainfall height is calculated the size of each polygon multiplied by the
rainfall height and divided by the total area. The following are the equation to
calculate the average rainfall height.

n
_ 1
R=-— z Wi X Ri
n .
=1
(2)
Where:
R = AreaRainfall
R; = Point Rainfall
n = Number of Station
W; = Thiessen coefficient at station i
Thiessen coefficient can be calculated by following equation
Ay
Wy = —
A7 A
(3)

Where:

W, = Thiessen coefficient at station A
A, =The area of influence for station A
A = Total Area of watershed
W, = Thiessen coefficient at station i
. Isohyet Method
The most comprehensive approach is the isohyet technique. It is a technique for
drawing line that connects locations with equivalent precipitation levels. This
method may also be used to determine the rainfall mapping patterns in a region
where rainfall will be mapped (Nurhijriah et al., 2022). According Nailah and
Masdugqi (2018) the following are the equations of average rain in watershed

P14 P

P = (X250 + (X 2k (P x )

(4)
Where:
P = Average of Rainfall (mm)
P, P, = The same height of rain on each isohyet line (mm)
AL A, = Area Bounded by Isohyet lines (km?)
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A = Total Area of Watershed (km?)

2.6.2 Maximum Daily Rainfall
To determine the maximum daily rainfall, there are two methods that can be
used, are the normal distribution method and Gumbel Method.
a. Normal Distribution Method
According to Purba et al (2021), this method also known as Gauss distribution. The
following are the equation of normal distribution method.

_Xr—%
Kr = 5
(5)
Where:
Xr = Anestimate of the value that is expected to occur with a return year
X = Average Value
S = Deviation Standard

KT = Frequency factor

b. Gumbel Distribution Method
Gumbel distribution is often used in rainfall frequency analysis. The gumbel
distribution is a popular statistical method for predicting extreme hydrological
events such floods (Bhagat, 2017). According to Quaresvita (2016), the following
are the equation of Gumbel distribution method.

XTr:f_.'_ MXS

On
(6)
Where:
Xrr = Magnitude of variable with a return period of T years
X = Average Value
S = Deviation Standard
K =Frequency factor of Gumbel

Yn = Reduced mean depends on the number of samples
0, = Reduced standard deviation (depending on the number of samples)
Yy, =Reduced Variable

2.6.3 Rainfall Intensity Analysis

Rainfall intensity is related to the duration and frequency of rain. According
to Purba et al (2021), The mononobe equation to determine rainfall intensity and the
equation to determine concentration time are shown below

_ Rea o 242
= 24 X(tc)3

(7)
Where:
I = Rainfall intensity (mm/h)
Ry, = Design Rainfall, maximum daily (mm)
tc = Concentration Time (hour)

Time concentration (tc) refers to the duration it takes for water to move from the
highest point of the rain collecting surface (such as the top of the roof) to the roof
drainage channel (such as the gutter). The Kirpich method is a technique used to
calculate time concentration, and it is represented by the following equation.
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_ 0.87XL02 0.385
C= (Gogoss?)
1000 x S

Where:

tc = Concentration Time (hour)
Lo = longest path length (m)

S = slope of channel

2.7 Drinking Water Requirements

(8)

According to SNI 03-7065-2005, every building needs to have a daily drinking eater
demand that is determined by the daily water use of every individual based on building
usage. The minimum water requirements based on building usage can be seen on the Table

2.5
Table 2. 5 Use of Drinking Water According to Building Use
No. Building Usage Water Usage Unit
1 Residential Houses 120 L / occupant / day
2 flats 100 L / occupant / day
3 Dormitories 120 L / occupant / day
4 Hospitals 500 L/bed/day
5 Elementary school 40 L/student/day
6 junior high school 50 L/student/day
7 high school/ vocational school and above 80 L/student/day
8 shophouse/office 100 L/occupant and
employee/day
9 Office or factory 50 L/employee/day
10 Department store 5 L/m2
11 retail store 15 L/seat
12 restaurants 250 L/seat
13 | star hotel 150 L/bed/day
14 | Budget hotels/inns cinema theatre 10 L/seat
15 | multipurpose building station 25 L/seat
16 | terminal 3 L/Passenger
17 | worship facilities 5 L/capital .(NOt including
ablution water)

(Source: SNI 03-7065-2005)

The following are the equation to find the water demands.

B=DXPX30
Where:
B = Total water requirement in a month (m?)
D = The daily water requirements of one person (m?®)
P = Number of users (capital)

2.8 Rainwater Harvesting System Calculation
2.8.1 Calculation of Rainwater Harvesting System components

(9)

The parts of a rainwater harvesting system usually consist of a rain catchment

area, a conduit for collecting rainfall that leads to a storage tank, and a reservoir.
a. Catchment Area
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The roof of a home or other structure serves as the collection area. Water quality
and collection efficiency are influenced by roof construction materials and effective
roof area. Both quality and quantity are influenced by smooth roofing and materials
that are clean and watertight (Abdulla & Al-Shareef, 2009).

The catchment area is also impacted by the shape of the roof. There are several
types of the roof, however flat roof, gable roof, and shield roof are the most popular
types. The following are the formula that used to calculate the surface area of the
roof.

Roof Area = [L + 2(roof overhang)] x [W + 2(roof overhang)]
(10)

L

r T

w SR—

w

Figure 2. 9 Roof Area

Figure 2. 9 is shows the width and the length of the roof. When determining the
roof area, overhang is considered in addition to the roof's length and width. A roof
overhang is a portion of the structure that extends outside the building to give the
impression that it is hanging free of walls.

. Collecting Pipe

Rainwater that falls on a roof is normally transported to a tank via gutters or pipes.
The size of pipe and the slope must be appropriate to collect as much harvest water
as feasible. The size of pipe is determined by the catchment area and the amount of
rainfall. The most common pipe materials are plastic, fiberglass, stainless steel, and
galvanized steel (Abdulla & Al-Shareef, 2009). Table 2. 6 are the list of roof gutters
according to SNI 03-7065-2005

Table 2. 6 Maximum Allowable Roof Gutter Load (in M? of Roof)

Pi_pe Rainwater Ramwaterplijggmage Flat Open flat roof gutters
Size .
(mm) Standpipe Slope Slope
1% 2% 4% 12% 1% 2% 4%
50 63
65 120
80 200 75 105 150 15 20 30 40
100 425 170 245 345 30 45 65 90
125 800 310 435 620 55 80 115 160
150 1290 490 700 990 85 125 175 250
200 2690 1065 1510 2135 180 260 365 520
250 1920 2710 3845 330 470 665 945
300 3090 4365 6185
350 5525 7800 11055
Note: This table uses an hourly rainfall of 100 mm. Increased rainfall necessitates changing the
area value in the table above by multiplying the result by 10 and dividing the value by the
additional rainfall measured in millimetres per hour.
For rainwater standpipes that are neither cylindrical nor pipe-shaped, any form that the pipe can
fit inside the cross-section of is allowed. Roof gutters that don't have a circular form must have
the same cross-sectional area.

(Source: SNI 03-7065-2005)
. Storage Tank

29



There are several options for the dimension of tank, shape, and construction
materials (brick, stone, cement brick, plain cement concrete, and reinforced cement
concrete). The form of the tank might be square, rectangular, or cylindrical. Form,
size, and material choices are made with the area of rainwater harvesting demands
in consideration (Abdulla & Al-Shareef, 2009). There are two kinds of reservoir,
namely ground reservoir which are some or all of structures located below the soil
surface and elevated reservoir which are the structures located at a specific height
above the soil surface. The following formula can be used to determine the volume
of storage tank.
V=S-B
(11)

Where:

V = Volume of storage tank at the end of the month (m?)

S = Supply of rainwater to the storage tank in one month (m?)
B = Water demand in one month (m?)

2.8.2 Calculation of Rainwater Harvesting Supply
Water harvest potential is the entire amount of water that can be used for
harvesting. The following is the equation of production or harvest capacity.

S=AxMxF
(12)
Where:
S = Rainwater Supply (m®)
A = Projected Area (m?)
M = Average Rainfall (mm/month)
F = Runoff coefficient

The coefficient of runoff depends on the material that the runoff passes
through. Table 2. 7 are the list of some runoff coefficients.

Table 2. 7 Runoff Coefficient

No. Area Type | Runoff Coefficient

1 Business

Urban Area 0.70—-0.95

Sub urban area 0.50-0.70
2 Housing Area

Single House 0.30—0.50

Multiunit 0.40-0.60

Separate Multiunit 0.60-0.75

Combined Village 0.25-0.40

Apartment 0.50-0.70
3 Industry

Light 0.50-0.80

Heavy 0.60-0.70
4 Pavement

Asphalt and Concrete Bricks 0.50-0.80

Paving 0.60 -0.90
5 Roof 0.75-0.95
6 Courtyard, sandy soil

Flat 2% 0.50-0.10

Average 2-7% 0.10-0.15

Steep 7% 0.15-0.20
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No. Area Type | Runoff Coefficient
7 Courtyard, heavy soil
Flat 2% 0.13-0.17
Average 2-7% 0.18-0.22
Steep 7% 0.25-0.35
8 Railway Yard 0.10-0.35
10 Playground Park 0.20-0.35
11 Forest
Flat 2% 0.10-0.40
Average 2-7% 0.25-0.50
Steep 7% 0.30-0.60

(Source: Mc Gueen, 1989 in Suripin (2004)

The coefficient of runoff also can be calculated by the following equation.
c Runof f volume
r

~ The amount o f water that surface drops
(13)

2.9 Simple Rainwater Treatment Methods

The TP2AS (Tong Pengaduk Pompa Aerator Saringan) is a simple technology which

used to process water into drinking water. This drinking water treatment is an inexpensive,
easily operated, and basic drinking water processing instrument intended for domestic usage.
(Herlambang, 2018). There are several steps that make up the processing phases, are:

1.

Neutralization

As it relates to the provision of drinking water, neutralization is the process of
adjusting the pH of water within an acceptable range, often between 7-8. An excessively
acidic or alkaline water will corrode the distribution system and decrease the potable
water quality. A simple treatment for acidic water is to add soda ash (Na2COs) or lime
(Ca (OH)2) (Herlambang, 2018).

Aeration

The process of treating water by getting into contact with air is called aeration. This
aeration process aims to decrease CO2, increase dissolved oxygen, eliminate harmful
CH4 (which produces odor), decrease Fe and Mn in water, and remove H2S. By using
this application, precipitated chemicals will yield sediment (Febriyana & Masduqi,
2020).

Coagulation

Coagulation is the act of introducing chemicals to the water that will be eliminated in
subsequent solid/liquid separation procedures in order to combine smaller particles into
one bigger aggregate (floc) (Jiang, 2015). The chemical formula for alum/alum, which
has the common usage of coagulant, is AI2(SO4)3. To use, dissolve the alum in water
first, then add it to raw water and stir rapidly for about two minutes. The speed is then
lowered until lumps or flocs occur (Herlambang, 2018).

Precipitation

Particles that have undergone coagulation will settle to the bottom of the tank. The
sediment is removed by opening the drain valve, which is located at the bottom of the
tank.

Filtering

It is difficult to settle every floc during the settling process. It will be challenging for
light, tiny particles to settle. This demands for a filtering procedure. To filter water, one
can use a simple filter that works with materials like gravel, palm fiber, fine sand,
charcoal, and fabric.
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CHAPTER 11
METHODOLOGY

3.1. General Description

The planning of using rainwater as a substitute for other sources of clean water is
discussed in this plan. The Al Kahfi Integrated Islamic Boarding School in Bogor becomes
the research site for this planning case study. The planning framework is designed to aid in
the methodical implementation of planning activities through providing an outline of each
step. The planning framework can be seen in the Figure 3. 1 below.

Existing Condition

At Al Kahfi Integrated Islamic
Boarding School, more than a
thousand academic members
depend on a deep well for
daily support. Groundwater
extraction on a large scale will
eventually have a negative
impact on the environment,
especially in terms of
decreasing groundwater levels
and groundwater quality.

A4

Ideal Condition

A solution to address potential water
requirements in Islamic boarding
school is to use rainwater. Rainwater
collection methods have an extra
benefit due to Bogor Regency's
relatively heavy rainfall. Within the
confines of Islamic boarding schools,
harvesting rainwater is one of
conserving groundwater methods.

Planning ldeas

A4

Study of Literature

e General description of planning area
¢ Quality Standard of Drinking Water
e Hydrological analysis

¢ Rainfall intensity analysis

e Drinking water requirements

e Rainwater harvesting System

e Simple rainwater treatment methods
e Research Previous

A4

Data Collection

v

®
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v

v

Primary Data

e Raw water and rainwater quality at Al

Kahfi Integrated Islamic Boarding
School

Conditions of potential rain-catching
regions at Al Kahfi Integrated Islamic
Boarding School

The state of the structure housing and
clean water piping system at Integrated
Islamic Boarding School

Secondary Data
Bogor Regency rainfall data
The rain catchment’s length, width,
and cross-sectional area
Student enrolment statistics
Daily requirements for clean water
per person
Layout of building
A price lists of rainwater harvesting
components

Basic unit price of activities (HSPK)

v

and rainfall intensity.

e Calculation of catchment area

e Potential rainwater harvesting

e Design Planning for pipe system

Data Analysis and Design

¢ Analysis of the quality of the used raw water and rainwater

e Analysis hydrological data, include maximum amount of rainfall

e Calculation the clean water requirements

e Estimating the capacity of a rainwater storage tank

e Developing processes for operations and maintenance

¢ Bill of quantity (BOQ) and cost budget plan (RAB) calculation

v

Conclusions and Recommendations

Figure 3. 1 Planning Framework

3.2. Research Framework
The planning framework comprises a sequence of stages of planning that may be
defined as follows.

1.

Planning Ideas
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The Al Kahfi Integrated Islamic Boarding School in Bogor continues to often face
issues with both the quality and quantity of its clean water supply. An alternate
technique of enhancing the clean water supply would be beneficial, considering the
high demand for clean water in Integrated Islamic Boarding Schools. This provided
the foundation for this planning proposal with the support of Bogor Regency's
typically heavy rainfall.
Study of Literature
To obtain information that clarifies planning ideas and getting supporting data for
planning activities, literature reviews were conducted. International and national
research publications, previous research papers with similar findings, and textbooks
provide the literature that was utilized in this planning. The following are lessons to
be learned from literature:
e General description of planning area
e Quality standard of drinking water
Hydrological analysis
Rainfall intensity analysis
Drinking water requirements
Rainwater harvesting System
Simple rainwater treatment methods
e Previous research
Data Collection
This planning has made use of both primary and secondary data. Field studies are also
conducted to gather data on the current situation and to collect samples of rainwater
and raw water at the planning area. The information gathered comprises:
a. Primary Data
The quality of the rainwater is the primary data that required to determine
whether the treatment unit is needed. Tests are also done on groundwater that is
regularly used to determine whether it is possible to combine with the rainwater
that has been gathered through rainwater harvesting. Samples were collected on
the spot and examined at the Bogor District regional health laboratory and at the
Bogor City regional health laboratory. The parameters that were tested are listed
at the Table 3. 1 below.

Table 3. 1 Parameters and Testing Methods for Rainwater and Groundwater Samples

No Parameter Quality Standard Unit Method

1 E. Coli 0 CFU/100mlI SNI/ APHA
2 Total Coliform 0 CFU/100 ml PU / APHA
3 Temperature Air Temperature +3 °C SNI/ APHA
4 Total Dissolve Solid <300 mg/L SNI/APHA
5 Turbidity <3 NTU SNI /Equivalent
6 Colour 10 TCU SNI/APHA
7 pH 6.5-8.5 - SNI/APHA
8 Nitrite 3 mg/L SNI/ APHA
9 Chromium 0.01 mg/L SNI/APHA
10 Iron (Fe) 0.2 mg/L SNI/APHA
11 Manganese (Mn) 0.1 mg/L SNI/APHA
12 Lead (Pb) 0.01 mg/L SNI/ APHA
13 Fluoride (F) 1.5 mg/L SNI/APHA
14 Aluminium (Al) 0.2 mg/L SNI/ APHA

e Rainwater sampling
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Collect rainwater samples using sterile bottles as indicated in SNI 06-2412-
(1991).

1) Disinfect the bottle by rinsing it with distilled water three times

2) Allow the rain run for 10 minutes to removes the impurities in the gutters

3) Calibrate the bottle by filling it with rainwater three times by inserting
a little rainwater into the bottle, shutting the bottle, shaking the bottle,
and discarding the water.

4) Fill the bottle with rainwater

5) The bottle carrying the sample is labelled and immediately put into a
cooling box equipped with ice gel

e Using pH and TDS Meter

1) Adjust the tool's settings by utilising buffer powder that has been
dissolved in 250 cc of distilled water.

2) Activate the device and immerse it in a pH 4 solution until the gadget's
display indicates a reading of 4.

3) Immerse the tool in distilled water to achieve neutralisation.

4) Submerge the tool into a solution with an alkaline pH level of 9 until
the tool's display indicates the number nine.

5) Deactivate the tool by using distilled water.

6) Subsequently, the instrument can be utilised to quantify the pH, TDS,
and temperature of water samples.

Furthermore, the condition of potential rain-catching regions and state of the
structure housing and clean water piping system at Integrated Islamic Boarding
School also required. This information is essentials for determining the
component of rainwater harvesting system that required and the suitable location
for install the system.

Secondary Data

The following secondary data were utilized in this planning:

Bogor Regency rainfall data

The rain catchment’s length, width, and cross-sectional area
Student enrolment statistics

Daily needs for clean water per person

Layout of building

e A price lists of rainwater harvesting component

Data Analysis and Design

After collecting both primary and secondary data, data processing and discussion were
conducted. The Al Kahfi Integrated Islamic Boarding School used the data that was
gathered and processed to design a rainwater collection system as a clean water
alternative. The following data processing methods were applied to support this
planning:

a.

Analysis of the quality of the used raw water and rainwater. Several criteria of clean
water that are examined and compare to Minister Health regulation no. 2 of 2023.
Tested samples included raw water for usage and rainwater. The rainwater test
results will indicate whether the rainwater has to be treated before being used. The
ability to collect rainwater and raw water in the same water reservoir is dependent
on the quality of the drinking water.

. Using the rainfall data, Calculation of the maximum amount of rainfall that can be

accommodated.
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c. The rainfall intensity value is then calculated. This value is used to calculate the
size of the rainwater gutter and the required storage tank.

d. Calculation of catchment area in this planning is the roof of buildings.

e. Calculation the clean water requirements. This calculation based on information
from SNI 03-7065-2005 on daily net water demands per person and the number of
students.

f. Estimating the capacity of a rainwater storage tank. The demand for clean water
and information on rain output are used to calculate the rainwater storage tank's
capacity.

g. Design Planning for pipe system. The piping system include rainwater catchment
to the water storage tank. The determination of pipe dimension based on SNI 03-
7065-2005.

h. Developing processes for operations and maintenance

i. Bill of quantity (BOQ) and cost budget plan (RAB) calculation. Based on design,
requirements for the number and kind of rainwater harvesting system materials are
collected. This preparation refers to the Basic unit price of activities (HSPK) Bogor
City year 2023 and HSPK Bogor City 2022.

Conclusions and Recommendations

After implementing all planning techniques, conclusions and recommendations are

formed. In a single, brief, straightforward line, the conclusion aims to address the study

objectives. The recommendations in this plan are meant to help the Al Kahfi Integrated

Islamic Boarding School find an alternative source for clean water.
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CHAPTER IV
RESULT AND DISCUSSION

4.1 Sampling Location

Figure 4. 1 Sampling Location Site

Figure 4. 1 above is shows the location of sampling water at Al Kahfi. The rainwater

harvesting sampling locations are located at points 1, 3, 4, and 5. Sampling points 1 and 3

represent areas designated for male student, whereas sampling points 4 and 5 represent areas

designated for female student. Groundwater sample was conducted at sampling point 2. The

Table 4. 1 below shows the description of sampling point and supporting documentation.
Table 4. 1 Description of Sampling Point and Documentation

No Sample Location Coordinate Documentation
‘ e ¥
1 Rainwater Male 6°44'41.59"S
sample mosque 106°49'11.67"E
2 Groundwater Water taps 6°44'41.65"S
sample near mosque 106°49'12.28"E
3 Rainwater Male 6°44'42.85"S
sample dormitory 106°49'12.71"E
4 Rainwater Female 6°44'49.85"S
sample dormitory 106°49'19.96"E
AV
5 Rainwater Female 6°44'47.10"S o
sample mosque 106°49'18.06"E gui
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4.2 Rainwater Quality Analysis

A study was conducted to assess the suitability of rainwater as an alternative for
potable water supply for students at the Al Kahfi Islamic Boarding School. Rainwater is
required to meet Republic of Indonesia Minister of Health Regulation No. 2 of 2023's
drinking water quality requirements as an alternative source of water. The suitability of
groundwater for fulfilling the water consumption requirements of Islamic boarding schools
Is also determined through water testing. Afterwards, this information can be used to
determine whether harvested rainwater can be stored in a same reservoir.

The rainwater used for the test was collected from mosques and several dorms at
Islamic boarding schools that had gutters running with rainfall. The following parameters
were tested: pH, nitrite, chromium, Fe, Mn, Pb, F, and Al; E. Coli; total coliform;
temperature; TDS; turbidity; colours. These are results of the tests conducted in the
laboratory. Water samples are collected at five different locations: first point is taking the
rainwater sample at the male mosque, second point is taking groundwater samples, third
point is taking rainwater sample at the male dormitory, fourth is taking rainwater sample
at the female dormitory, and the last sample point is taking rainwater sample at the
female Mosque. The laboratory test results from each sample point can be seen in the Table
4. 2 below.

Table 4. 2 Results of the Rainwater and Ground water Quality Test

. ualit Samplin | Samplin Samplin | Samplin | Samplin
Parameter Unit S(tgandagd g bomt 1 | Point 2. g boint 3 g Point 4 g boint 5
E. Coli CFU/100ml 0 79 2.5 45 5 8
c;?ftg:m CFU/100 ml 0 103.5 375 185 235 385
Air
Temperature °C Temperature 25,6 25.75 25,2 26.15 25,75
+3
TDS mg/L <300 16.5 147 44 27 17
Turbidity NTU <3 0.55 0.485 3.24 2 1.135
Colour TCU 10 0.25 0.25 83 0.35 1,35
pH - 6.5-85 5.7 7 6.3 7.425 7.58
Nitrite mg/L 3 0.0575 <0.005 0,0145 0.07 0.03
Chromium mg/L 0.01 <0.01 0.01 0.05 <0.01 <0.01
Iron mg/L 0.2 <0.03 0.02 0.065 0.02 0.055
Manganese mg/L 0.1 <0.01 0.015 0.29 <0.01 <0.01
Lead mg/L 0.01 <0.01 <0.01 0.01 0.01 0.01
Fluoride mg/L 15 0.25 0.135 0.07 0.06 0.155
Aluminium mg/L 0.2 0.065 0.045 0.05 0.06 0.07

The yellow colours are indicating that the parameter exceeds the quality standard. The
laboratory testing conducted at the Regional Health Laboratory of Bogor Regency and Bogor
City yielded the findings on the quality of rainwater and groundwater. The laboratory test
results are available in Appendix I. Testing was conducted for two days at each sample
point. The table displays the average values of laboratory test results over a period of two
days. Based on rainwater and groundwater testing results, the total coliform and E. Coli
parameters are still falling below of drinking water quality regulations, the basic water
treatment unit is required to lower these values. At the sampling location in the male
dormitory, rainwater testing results did not meet drinking water quality criteria for turbidity,
colour, pH, chromium, and manganese. The quality of rainwater may be affected by a wide
range of factors, such as the quantity of rainfall, nearby industrial operations, local geology,
roof conditions, and household plumbing systems. The existing condition of the water
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gutters in the male dormitory makes problems obvious. The Figure 4. 2 shows the rain
gutters of the male dorm in condition.

- ,
Figure 4. 2 The Rain Gutters of the Male Dorm in Condition

Unclean gutters tend to accumulate debris and particles from the air, leading to a
decline in the quality of rainwater. Additionally, the presence of moss in gutters can impact
the colour and pH of rainwater. To address this issue, a processing unit is required. The
presence of heavy metals, such as chromium and manganese, in water can originate from
several sources, including industrial, mining, and transportation activities, as well as natural
processes such soil erosion and biological activity. Water contamination with heavy metals
has the potential to present significant health hazards to all forms of life (newsunair, 2021).
Consuming water with a low pH can harm the digestive tract, teeth, gums, and lead to
stomach discomfort (Kevin et al., 2023). Consuming water that contains chromium can have
carcinogenic effects on the body. Therefore, it is crucial to closely monitor the levels of
chromium in drinking water (Andini, 2017). The planning for this processing unit will be
covered in next Sub-chapter

4.3 Clean Water Demands in Dormitories

The water requirements for the Al Kahfi Islamic Boarding School are determined by
calculating the full capacity of the dormitory, as indicated in Table 2. 2 and Table 2. 3.
According to Mr. Nugraha, the secretary of the Al Kahfi integrated Islamic boarding school
the enrolment will stay the same every year depending on the dorm capacity. The water
consumption for different types of dormitory buildings, as specified by the SNI 03-7065-
2005 standard, is 120 litres per resident per day. Below is an example of how to calculate
total water requirements.

Known:

Building : A (Usman Dormitory)
Occupant capacity : 60

Drinking water requirements : 0.12 m*/cap.day
Calculation:

B=DxP

B = 0.12 m*/cap.day x 60
B = 7.3 m®/day = 216 m®*month
The Table 4. 3 and

Table 4. 4 below show the results of total water requirement for each dormitory.

Table 4. 3 Clean Water Demands in Each Male Dormitory

o Occupant Clean Water Total_ Water Total_ Water
Building Capacity Requirements Requirement Requirement
(m3/cap.day) (m3/day) (m3/month)
A 60 7.2 216
B 66 7.92 237.6
C 70 0.12 8.4 252
D 44 5.28 158.4
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o Occupant Clean Water Total_ Water Total_ Water

Building Capacity Requirements Requirement Requirement

(m3/cap.day) (m3/day) (m3/month)
E 138 16.56 496.8
F 130 15.6 468
G 92 11.04 331.2
H 82 9.84 295.2
[ 66 7.92 237.6
Table 4. 4 Clean Water Demands in Each Female Dormitory

Clean Water Total Water Total Water

Buildin OCCUpff‘nt Requirements Requirement Requirement

g Capacity q d q

(m3/cap.day) (m3/day) (m3/month)
J 186 22.32 669.6
K 66 0.12 7.92 237.6
L 90 10.8 324
M 24 2.88 86.4
N 170 20.4 612
] 160 19.2 576
P 44 5.28 158.4
Q 36 4.32 129.6
R 24 0.12 2.88 86.4
S 24 2.88 86.4
T 24 2.88 86.4
10.56 316.8

U 88 0 0

\% 38 4.56 136.8

The water requirements calculation is completed in days and months based on the units
needed. Subsequently the volume of the reservoir will be calculated based on the amount of
clean water each building demands. The description of the building can be seen in the Table
2.2 and Table 2. 3

4.4  Roof Area of the Dormitory Building

The rainwater harvesting system employed is roof top harvesting, demanding the
calculation of the rain catchment area represented by the building roof. Each dormitory at
Al Kahfi Islamic Boarding School has a varied rain catchment area as a result of the many
roofs forms present, including gable roof, shield roof, overlaid hip roof, and cross gabled
roof. Figure 4. 3, Figure 4. 4, Figure 4. 5, Figure 4. 6, Figure 4. 7, and Figure 4. 8 are the
illustrations of the shape of the building roof. Below are the calculations example of roof

area.
T
15000 28800
Figure 4. 3 Gable Roof Projection of Usman Dormitory (Building A)
Known:
Building : A (Usman Dormitory)
Width :156m
Length :28.8m
Calculation:
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Roof area =LxW
Roof area =28.8mx14m
Roof area = 432 m?

The Abu dormitory (Building C) is the next structure with an overlaid hip roof. Here

is an illustration and example of the calculation.

{ N
LILILLAT T 4000—
[}/ /
NI TN IV 6000
\‘\\ \
TS |

1000

~——6000

29400

Figure 4. 4 Layout of Overlaid Hip Roof of Abu Bakar Dormitory (Building C)

Known:

Buidling : Abu Bakar (Building C)
Segment |

Width :14m
Length :29.4m
Segment 11

Width :1lm
Length :6m
Segment IV

Width :4m
Length :6m
Calculation:

Segment |

Roof area =294mx14m
Roof area =411.6 m?
Segment Il and 111

Roof area =6mx1m
Roof area =6m?
Segment IV

Roof area =6mx4m
Roof area =24 m?

Total roof area =411.6 m?+ 24 m>+ 6 m*+ 6 m?

=517 m?

The Arman dormitory (Building D) is the next structure with U shaped roof. Here is

an illustration and example of the calculation.

20800
6600

T — [T 1171 4600

8400 I il ) \
= - — I Sy 19600
v I i rri-11500 ]

= N \ 12600
AL \ |
40000 J N ] |

7100 ' ‘

Figure 4. 5 Layout of U-Shaped Roof of Arman Dormitory (Building D)
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The roof of the Arman dormitory features a U-shaped design, complemented with a canopy
roof at the front. The calculation will be divided into five segments. The following is an
example of the calculation

Known:

Buidling : Arman (Building D)
Segment |

Width :7.1m
Length 184 m
Segment 11

Width :4.6m
Length :6.6m
Segment 111

Width :7.1m
Length :9.2m
Segment IV

Width :15m
Length :6.6m
Segment V

Width :1lm
Length :2.6m
Calculation:

Segment |

Roof area =7.1mx84m
Roof area =59.64 m?
Segment 11

Roof area =6.6mx4.6m
Roof area =30.36 m?
Segment 111

Roof area =92mx7.1m
Roof area =68.16 m?
Segment IV

Roof area =6.6mx15m
Roof area =9.9m?
Segment V

Roof area =Imx26m
Roof area =2.6m?

Total Area =59.64 m?+ 30.36 m? + 68.16 m? + 9.9 m? + 2.6 m?

=170.66 m?

The Hamzah dormitory (Building E) is the next structure with U shaped roof. Here is
an illustration and example of the calculation.

16400

41000

Figure 4. 6 Layout of Shield Roof of Hamzah Dormitory (Building E)

Known:
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Building
Width
Length

Calculation:

Roof area
Roof area

The Umar dormitory (Building G) is the next structure with cross gabled roof. Here
is an illustration and example of the calculation.

Figure 4. 7 Layout of Second Floor Roof of Umar Dormitory (Building G)

Known:
Building
Segment |
Width
Length
Segment 11
Width
Length

Calculation:

Segment |
Roof area
Roof area
Segment 11
Roof area
Roof area
Total Area

: E (Hamzah Dormitory)
:16.4m
t41m

=164 mx41m
= 687 m?

14500

: G (Umar Dormitory)

:145m
122.1m

:145m
:23.1m

=145mx22.1m

= 320.45 m?

=145mx23.1m

= 334.95 m?

= 320.45 m? +334.95 m?

= 665.4 m?

The Khonsa (Building N) is the next structure with two type of roofs shield roof and

flat roof. Here is an illustration and example of the calculation.
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Known:
Buidling
Segment |
Width
Length
Segment 11
Width
Length
Segment IlI
Width
Length

Calculation:

Segment |
Roof area
Roof area
Segment 11
Roof area
Roof area

Segment 111

Roof area
Roof area

Total roof area

Figure 4. 8 Layout of Khonsa Dormitory (Building N)

: Khonsa (Building N)

:12.8m
:32.8m

2m
:28m

:11.6m

1246m
=32.8mx12.8m
=419.84 m?

=28mx2m
=56 m?

=246mx11.6 m
=290.3 m?

= 419.84 m?+ 56 m%+ 355 m?
= 766 m?

The calculation method for obtaining the total roof area involves applying the same
procedure to several roofs of the same type. The Table 4. 5 is shows the results of the roof

area.

Table 4. 5 Roof Surface Area of Each Building at Al Kahfi Islamic Boarding School

Building Roof Shape Surface Area (m2)
A Gable 432
B Gable 371
C Overlaid Hip 448
Male Area D U-Shaped 170.66
E Shield 687
F Flat
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Block Building Roof Shape Surface Area (m?)

G
G Cross Gabled Roof 665.4
H Gable 340
| Shield 300
J Flat
K Gable 279
L Shield 340
M Gable 135
N Shield and Flat 766
O, Gable 704
(0]

Female Area P
P Gable 225
Q Gable 339
R Gable 162
S Gable 162
T Gable 186
U Flat
V Gable 155

The roofs of buildings F, J, and U are utilized for public facilities including fields
and mosques at an Islamic boarding school. Consequently, it is not feasible to install

rainwater harvesting systems in these buildings.

4.5 Rainfall Analysis

The rainfall data was acquired from the BMKG station located in Citeko Village,
Cisarua District, Bogor Regency. The estimations are based only from one station due to the
limited operational history of the nearby rain gauge, resulting in insufficient data availability.

The planning considers the rainfall data from 2014 to 2023, covering a period of 10 years.

After analyzing rainfall data from the last decade, it was determined that the maximum
amount of rainfall was recorded in January 2014. Therefore, this particular month was
selected for the purpose of designing rainwater storage systems. Figure 4. 9 is shows the

fluctuations of the rainfall over ten years start from 2014 until 2023.

Maximum Rainfall

Figure 4. 9 Graph of Maximum Rainfall Fluctuations for a Decade
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Rainfall data for the past decade can be seen in the Appendix Il. Table 4. 6 Below is
the rainfall data for the month of January in the year 2014.

Table 4. 6 the rainfall data for the month of January 2014.

Date | Rainfall (mm) | Date | Rainfall (mm)
1 6 17 0
2 2.2 18 140.6
3 21.6 19 74.8
4 0 20 16.5
5 5 21 78.9
6 1.6 22 78.3
7 0 23 48.8
8 1.2 24 54.6
9 6 25 25
10 0 26 1.6
11 23.9 27 17.3
12 64.6 28 0
13 132.5 29 52.3
14 134 30 192.8
15 37.3 31 23.3
16 13.9

4.6 Rainwater Harvesting System Period

There are two options available for rainwater harvesting: either delivering clean water
for a duration of 1 year or only during the rainy season. Different factors that have an impact
include variations in water demand and rainwater supply, the required reservoir capacity,
and the availability of land. Table 4. 7 is an example of a calculation using rainfall data from
2014 and the area of usman building to demonstrate the maximum capacity for

accommodating rain.

Table 4. 7 Reservoir Capacity for One Year

Rainfall Vol Supply . Vol Usage .
Month (mm) Supply | Accumulation | Usage Accumulation(m?) Difference
(m%) (m%) (m?)
1 1134 392.00 392.00 216 216 176.00
2 623.8 216.00 608.00 216 432 176.00
3 266.7 93.00 701.00 216 648 53.00
4 403.8 140.00 841.00 216 864 -23.00
5 219.9 76.00 917.00 216 1080 -163.00
6 199.1 69.00 986.00 216 1296 -310.00
7 344.1 119.00 1105.00 216 1512 -407.00
8 249.8 87.00 1192.00 216 1728 -536.00
9 33.6 12.00 1204.00 216 1944 -740.00
10 94.2 33.00 1237.00 216 2160 -923.00
11 548.3 190.00 1427.00 216 2376 -949.00
12 445.7 155.00 1582.00 216 2592 -1010.00
Maximum 176.00
Minimum 1010
Volume of Reservoir (m3/year) 1186
Volume of Reservoir (L/year) 1,186.000

These quantities are excessively large and difficult to implement at the Al-Kahfi Islamic
Boarding School, hence rainwater is only utilized during the period of rainfall. The
dormitory of the Al Kahfi Islamic Boarding School continues to rely on groundwater as its
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prima

ry water source, while the rainwater collection system serves as a secondary option

specifically for drinking water.

4.7 Estimation of Potential Rainfall and Rainwater Storage
4.7.1 Potential Rainfall
Potential rainfall refers to the projected amount of rainfall that can be harvested.
The selected month for the calculation is January 2014, as it had the greatest amount
of rainfall in a decade. Here is an example of how to calculate potential rainfall.
Potential Rainfall on January 1%, 2014
Rainfall = 6 mm/day
Roof area Building A =432 m?
Runoff coefficient = 0.8 (It is assumed that the remaining water either
evaporates or is lost due to other possibilities)
Volume of potential rainfall =432x ﬁ x 0.8
=3m?
The potential rainfall volume, also known as water supply, is decreased by the water
demand to determine the volume of the rainwater storage tank. Here is an example of
the calculation.
Supply Volume on January 1%, 2014, =3 m?®
Water Usage Building A =7.2m?
\Y/ =S-B
Vv =3m3-7.2md
=-4md
The volume of the storage tank for each Islamic boarding school dormitory
building is then estimated for each day for 1 month. The cumulative volume of
rainwater supply and the accumulated volume of daily water usage are estimated as
well and the difference between the two is calculated to give the monthly and daily
volume of rainwater storage tanks. Below are results of calculating the volume of
rainwater storage tanks for building A (Usman dormitory)
Table 4. 8 Rainwater Storage Volume Building A
The Difference
Rainfall | Roof | Supply Supply Water | Water Usage between
Date (mm) Area | Volume | Accumulation | Usage | Accumulation Supply and
(m?) (m3) (m3) (m?3) (m3) Water Usage
(m3)
1 6 432 3 3 7.2 7.2 -4
2 2.2 432 1 4 7.2 14.4 -10
3 21.6 432 8 12 7.2 21.6 -10
4 0 432 0 12 7.2 28.8 -17
5 5 432 2 14 7.2 36.0 -22
6 1.6 432 1 15 7.2 43.2 -28
7 0 432 0 15 7.2 50.4 -35
8 1.2 432 1 16 7.2 57.6 -42
9 6 432 3 19 7.2 64.8 -46
10 0 432 0 19 7.2 72.0 -53
11 23.9 432 9 28 7.2 79.2 -51
12 64.6 432 23 51 7.2 86.4 -35
13 | 1325 | 432 46 97 7.2 93.6 3
14 13.4 432 5 102 7.2 100.8 1
15 37.3 432 13 115 7.2 108.0 7
16 13.9 432 5 120 7.2 115.2 5
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The Difference
Rainfall Roof | Supply Supply. Water | Water Usa.ge between
Date (mm) Area | Volume | Accumulation | Usage | Accumulation Supply and
(m? (m3) (m?3) (m?3) (m?3) Water Usage
(m)
17 0 432 0 120 7.2 122.4 -2
18 140.6 432 49 169 7.2 129.6 39
19 74.8 432 26 195 7.2 136.8 58
20 16.5 432 6 201 7.2 144.0 57
21 78.9 432 28 229 7.2 151.2 78
22 78.3 432 28 257 7.2 158.4 99
23 48.8 432 17 274 7.2 165.6 108
24 54.6 432 19 293 7.2 172.8 120
25 25 432 9 302 7.2 180.0 122
26 1.6 432 1 303 7.2 187.2 116
27 17.3 432 6 309 7.2 194.4 115
28 0 432 0 309 7.2 201.6 107
29 52.3 432 19 328 7.2 208.8 119
30 192.8 432 67 395 7.2 216.0 179
31 23.3 432 9 404 7.2 223.2 181
Max 181
Min 53
Volume of Reservoir (m3/month) 234
Volume of Reservoir (m3/day) 8

The calculation results for more buildings may be found in Appendix I11. Below are
the graphs show the comparison of water supply and water usage for each building.
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Figure 4. 10 Graph of Comparison of Water Supply and Usage at Building A
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Figure 4. 11 Graph of Comparison of Water Supply and Usage at Building B
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Figure 4. 12 Graph of Comparison of Water Supply and Usage at Building C
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Figure 4. 13 Graph of Comparison of Water Supply and Usage at Building D
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Figure 4. 14 Graph of Comparison of Water Supply and Usage at Building E
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Figure 4. 15 Graph of Comparison of Water Supply and Usage at Building G
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Figure 4. 16 Graph of Comparison of Water Supply and Usage at Building H
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Figure 4. 17 Graph of Comparison of Water Supply and Usage at Building |
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Figure 4. 18 Graph of Comparison of Water Supply and Usage at Building K
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Figure 4. 19 Graph of Comparison of Water Supply and Usage at Building L
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Figure 4. 20 Graph of Comparison of Water Supply and Usage at Building M
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Figure 4. 21 Graph of Comparison of Water Supply and Usage at Building N
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Figure 4. 22 Graph of Comparison of Water Supply and Usage at Building O
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Figure 4. 23 Graph of Comparison of Water Supply and Usage at Building P
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Figure 4. 24 Graph of Comparison of Water Supply and Usage at Building Q
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25 Graph of Comparison of Water Supply and Usage at Building R and S
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Figure 4. 26 Graph of Comparison of Water Supply and Usage at Building T
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Figure 4. 27 Graph of Comparison of Water Supply and Usage at Building V

Based on the graph from Figure 4. 10 until Figure 4. 27, it is evident that
rainwater can serve as an effective way to decrease dependence on groundwater. The
rainfall collected is insufficient to entirely satisfy the clean water requirements of each
dormitory. Consequently, groundwater is still utilised, with rainwater serving as an
additional water source only during the rainy season.

4.7.2 Rainwater Storage

The rainfall calculation uses daily rainwater harvesting as it considers factors
such as land availability, fluctuations in rainfall throughout the year, and variations in
the demand for clean water, particularly during periods when students are on break
and not present at the dormitory. The reservoir is designed with a safety factor of 1.2,
allowing for potential measurement uncertainty and variations in the environment. In
static load settings, a safety factor of 1.2 is commonly used when load conditions can
be correctly predicted. It is generally accepted that this safety factor is sufficient to
ensure the structure operates as intended (Libratama.Com, n.d.). The following
table provides the daily reservoir volume data. Table 4. 9 is shows the volume of the
reservoir for each building.

Table 4. 9 Reservoir Volume for each Islamic Boarding School Dormitory Building

Volume of

Block Building Reservoir Safety Volume of Reservoir (m3/day)
Factor
(m3/day)
A 8 9.6
B 6 8
c 8 10
D 2 3
Male Area E 9 1.2 11
G 13 15
H 6 8
I 4 5
K 3 4
L 3 4
M 3 4
Female Area N 9 1.2 11
0 8 10
P 4 5
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Block

Volume of
Building Reservoir
(m3/day)

Q 8

R 4

S 4

T 4

V 2

Safety
Factor

Volume of Reservoir (m3/day)

-
o

wlooro

The reservoir that will be used for the reservoir has a proposed depth of two metres. Here is
an example of how to calculate the dimensions of a reservoir.

Known:
Building

Reservoir volume

Depth

Calculation:

Area

: A (Usman Dormitory)

: 1 m3/day

2m

= V/H

_ 10

2
=5m?

Then, the dimensions of reservoir are planned 3m x 2 m

In the same way, the dimensions of reservoir for each building are calculated and the results
can be seen in the Table 4. 10 below.

Table 4. 10 Reservoir Dimensions of each Building

Volume Dimensions
Block | Building Resg:voir Rese\:\?élijlm(?ng;‘ day) Depth (m) ?n';i? Length | Width
(m3/day) (m) (m)
A 8.0 9.6 2 4.8 2.2 2.2
B 6.0 8 2 4 2 2
C 8.0 10 2 5 2.24 2.24
Male D 2.0 3 2 15 15 1
Area E 9.0 11 2 55 2.35 2.35
G 11.71 15 2 7.5 4 2
H 6.0 8 2 4 2 2
| 4.0 5 2 2.5 1.58 1.58
K 3 4 2 2 2 1
L 3 4 2 2 2 1
M 3 4 2 2 2 1
N 9 11 2 55 2.35 2.35
(0] 8 10 2 5 2.24 2.24
FZTe"ge P 4 5 2 2.5 25 1
Q 8 10 2 5 2.24 2.24
R 4 5 2 2.5 2.50 1.00
S 4 5 2 2.5 2.50 1.00
T 4 5 2 2.5 2.5 1
V 2 3 2 15 15 1

The reservoir that is used in this case is a reservoir tank that available in the market with
appropriate volume. The reservoir tank is used because it allows easier cleaning.
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4.8 Water Savings

The amount of rainfall fluctuates on every day. Rainfall impacts the quantity of
collected rainwater, which can serve as an alternate source of drinking water. The subsequent
information provides an estimate of the monthly reduction in groundwater usage at the Al
Kahfi Islamic Boarding School. The average monthly rainfall is determined by analyzing the
data from rain stations over a period of 10 years. The following are the example of the
calculation of water savings in January for Usman dormitory (A building)
Known:

Average Rainfall : 376.71 mm/month

Roof Area 1 432 m?

Demand : 216 m3/month

Calculation:

Supply = 317:021 x 432 x 0.8 = 131 m¥/month

Water Savings = SUPPLY 100 = 231 /month mz/ month » 100

Demand 216 m°/month

=61%

Subsequently, the monthly water conservation for the entire building is calculated. The
graph in the Figure 4. 28 until Figure 4. 39 depicts the calculated water savings for each
building over a one-month period.
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Figure 4. 30 Graph of Groundwater Conservation Presentation in March
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Figure 4. 31 Graph of Groundwater Conservation Presentation in April
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Figure 4. 32 Graph of Groundwater Conservation Presentation in May
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Figure 4. 33 Graph of Groundwater Conservation Presentation in June
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Figure 4. 34 Graph of Groundwater Conservation Presentation in July
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Figure 4. 35 Graph of Groundwater Conservation Presentation in August
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Figure 4. 36 Graph of Groundwater Conservation Presentation in September

WATER SAVINGS IN OCTOBER
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Figure 4. 37 Graph of Groundwater Conservation Presentation in October
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Figure 4. 38 Graph of Groundwater Conservation Presentation in November
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Figure 4. 39 Graph of Groundwater Conservation Presentation in December

4.9 Gutter and Piping System Planning

The planning of water gutters adheres to the guidelines provided in the SNI 03-7065-
2005, which considers the size of the roof area and the intensity of rainfall. Before designing
the rain gutters and piping system, it is essential to determine the rainfall intensity to estimate
the amount of load that will be handled by the gutters and piping system.

4.9.1 Maximum Daily Rainfall
Rain intensity calculations require the maximum amount of rainfall. The Gumbel
method is used to calculate the maximum rainfall. Table 4. 11 below is a breakdown
of the calculation step.
Table 4. 11 Rainfall Data Ranking

Maximum
Year Rgﬁ]'g“ (RIi-R) (Ri-R) 2
(mm)

2014 192.8 77.53 6010.9

2018 164.1 48.83 2384.37
2021 124 8.73 76.2129
2019 120.5 5.23 27.3529
2020 118.7 3.43 11.7649
2017 90 -25.27 638.573
2022 89.1 -26.17 684.869
2015 86.6 -28.67 821.969
2023 86.4 -28.87 833.477
2016 80.5 -34.77 1208.95
Total 1152.7 -1.1369E-13 12698.4

Average 115.27
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I Z(Ri—-R)?.L
1. Standard Deviation (cR) = [——I
_ [12,698.4]%
10-1
= 37.562
TABLE -1 - REDUCED MEAN 7, IN GUMBEL'S EXTREME VALUE DISTRIBUTION
N = sample size
N 0 1 2 3 4 5 6 7 8 9
10 0.4952) 04996 05035 05070 05100 05128 05157 05181 05202 05220

2.

0.5236 0.5252 0.5268 0.5283 0.5296 05308 0.5320 0.5332 0.5343 0.5353
0.5362 0.5371 0.5380 0.5388 0.5396 0.5402 0.5410 0.5418 0.5424  0.5430
0.5436 0.5442 0.5448 0.5453 05458 0.5463 0.5468 0.5473 05477  0:5481
0.5485 0.5489 0.5493 0.5497 0.5501 0.5504 0.5508 0.5511 0.5515 0.5518
0.5521 0.5524 0.5527 0.5530 0.5533 0.5535 0.5538 0.5540 0.5543 0.5545
0.5548 0.5550 0.5552 0.5555 0.5557 0.5559 0.5561 0.5563 0.5565 0.5567
0.5569 0.5570 0.5572 0.5574 0.5576 0.5578 0.5580 0.5581 0.5583 0.5585
0.5586 0.5587 0.5589 0.5591 0.5592 0.5593 0.5595 0.5596 0.5598 0.5599
0.5600

888338888

TABLE -2 - REDUCED STANDARD DEVIATION Sp IN GUMBEL'S EXTREME VALUE DISTRIBUTION

N = sample size

N 0 1 2 3 4 5 6 7 8 9
10==0>09496) 09676 09833 09971 10095  1.0206 L0316 10411 10493  1.0565
20 10628 10696 10754 10811 10864 L0915 1091 11004 L1047  1.1086
30 L1124 LIIS9 L1193 L1226 L1255 L1285 11313 L1339 11363 11388
4 L1413 11436 11458 L1480 11499  LISI9 L1538  LIS57 11574 L1590
50 L1607 11623 11638 L1658  1.1667 L1681 11696 L1708 11721 11734
60 L1747 L1759 L1770 LI782 11793 11803 LIS14 11824 L1834 L1844
70 11854 11863 11873 11881  LIS90 L1898 11906 L1915 11923 11930
80 L1938 Laved L1953 11959 11967 11973 LISB0 L1987 11994  1.200]
% 12007 12013 12020 12026 12032 12038 12044 12049 12055 L2060
100 12065

Figure 4. 40 Gumbel's Probability Table
Figure 4. 40 Gumbel's Probability Table taht used to determine the reduced mean
and reduced standard deviation values. Since the number of the rain data is 10,
therefore the value of n is 10, the reduce mean (Yn) is 0.4952 and the reduced
standard deviation (on) is 0.9496

According to Minister of Human Settlements and Regional Infrastructure Decree

No 534/KPTS/M/(2001), there are minimum service standards for spatial planning,
housing and settlements, and public works. These standards include using a rain return
period (PUH) of 2.5 years for managing tertiary channel planning. Thus, in order to
plan rain gutters, a shorter rain return duration of 2 years is considered.

3.
4.

Reduce Variate (Yt) for rainfall return period 2 year is 0.3665
Next calculate the maximum daily rainfall with using equation (6)
Xy, =115.27 + 03665-04952) 37 562

0.9496
=110.179
Calculation of confidence interval
The confidence level is a statistically derived range of numbers that indicates the
proportion of results from tests (du Prel et al., 2009).

Table 4. 12 Confidence Level

a t(a)
50% 0.674
60% 0.841
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o t(a)
70% 1.036
80% 1.282
90% 1.645

A level of confidence of 90% was chosen to avoid error results. A statistical
calculator or table with a normal distribution can be used to find the confidence
level value t(a). Table 4. 12 shows the t(a) value, at 90% confidence level, is
1.645, indicating that 90% of the normal curve's area falls between -1.645 and +
1.645.

6. Calculating k value

Yt-Yn
k =
on
k _ 0.3665—-0.4952
0.9496
k =-1.022

7. Calculating b value
b = (1+1.3K +1.1K?)%5
b =(1+1.3(-1.022) +1.1(-1.022)2)°5

b =0.906
8. Calculating Standard error (Se)
_ oR
> ) b " ﬁ 37.562
_ 7.
=0.906 x Nt
=10.762
9. Calculating the confidence interval (RK)
Rk =+t(a) x Se
Rk =+1.645x 10.762 =17.70
Rk =-1.645x10.762 = -17.70

Thus, the maximum daily rainfall value can be calculated by the following equation
Maximum Daily Rainfall = Rt + Rk

Table 4. 13 Calculation Result of Maximum Daily Rainfall Value Gumbel Method

DRP (year)

Xtr (mm)

Maximum Daily Rainfall

Rt (+)

Rt ()

2

110.179

127.883

92.475

The gumbel calculation results in Table 4. 13 shows the value is still within the
confidence level range, allowing 110.18 mm of rainfall per day as the maximum
amount to be applied.
4.9.2 Rainfall Intensity using Mononobe Formula

Rain intensity is the amount of rainfall per unit of time, measured in either rain
height or rain volume. The length of the rainfall and how often it occurs determine its
severity. The rainfall intensity in this design is determined by applying the Mononobe
method, as the rainfall data that is provided is daily rainfall data. Before conducting
intensity calculations, it is necessary to determine the slope of the dormitory roof and
the maximum distance from the rainwater path. In order to simplify calculations, the
roof of each dormitory building is divided into multiple segments. Figure 4. 41 and
Figure 4. 42 is an illustration of the segmentation of roof sections of Abu Bakar and
Khonsa dormitory buildings.
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7

Figure 4. 41 The Segmentation of Roof Section of Abu Bakar Dormitory Building

Figure 4. 42 The Segmentation of Roof Section of Khonsa Dormitory Building

The initial stage involves determining the maximum distance from the highest point
of the building's roof. Here is an example of the calculation of first segment of the
Usman dormitory (Building A)

Lo \/(Height of the roof?) + (Width of the roof?)

V(4.272) + (7.5%)
=9.66 m
Next, divide the roof height by the roof width to find the slope. below is an example
of the calculation of first segment of the Usman dormitory (Building A)
So - Height of roof

Width of roof
_4.27

7.5
=0.569
Next, calculate the time of concentration using the Kirpich method

(0 87JCLO )0 385

tc
1000 x S

087x966 )0385

- (1000 x 0.569
=0.306 hour

After estimating the time of concentration, you can continue by calculating the rain
intensity.

2
| Rﬁ (24)

_ 110 18 24 2

24 (0 306)
=84.1 mm/h
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Following a similar way, each segment of the dormitory building is calculated. The
results of the rainfall intensity calculation may be seen in the Table 4. 14 and Table
4. 15.

Table 4. 14 Rainfall Intensity Data for each Segment of the Male Dormitory Building

Building | Segment | Lo (m) So tc (hour) | Rt(mm) I (mm/hour)
A al 9.66 0.569 0.306 110.18 84.10
a2 9.66 0.569 0.306 110.18 84.10
B bl 7.51 0.577 0.253 110.18 95.38
b2 7.51 0.577 0.253 110.18 95.38
cl 2.31 0.577 0.102 110.18 174.66
c2 3.46 0.274 0.105 110.18 171.76
c3 8.08 0.577 0.268 110.18 91.81
cd 3.46 0.577 0.140 110.18 141.84
cb 3.46 0.274 0.105 110.18 171.76
c6 3.46 0.577 0.140 110.18 141.84
c7 8.08 0.577 0.268 110.18 91.81
c c8 3.46 0.274 0.105 110.18 171.76
c9 2.31 0.516 0.098 110.18 179.73
cl0 2.31 0.577 0.102 110.18 174.66
cll 3.46 0.274 0.105 110.18 171.76
cl2 8.08 0.674 0.285 110.18 88.25
cl3 3.46 0.577 0.140 110.18 141.84
cl4 3.46 0.516 0.134 110.18 145.96
c15 3.46 0.577 0.140 110.18 141.84
cl6 8.08 0.674 0.285 110.18 88.25
di 3.18 0.864 0.153 110.18 133.56
d2 3.18 0.864 0.153 110.18 133.56
d3 3.18 0.864 0.153 110.18 133.56
D d4 3.18 0.333 0.106 110.18 170.53
d5 3.18 0.864 0.153 110.18 133.56
dé 3.18 0.577 0.131 110.18 148.11
d7 3.18 0.864 0.153 110.18 133.56
ds 6.60 0.070 0.102 110.18 175.14
el 10.38 0.700 0.350 110.18 76.86
£ e2 10.38 0.404 0.284 110.18 88.50
e3 10.38 0.700 0.350 110.18 76.86
ed 10.38 0.404 0.284 110.18 88.50
gl 8.37 0.577 0.276 110.18 90.17
G g2 8.37 0.577 0.276 110.18 90.17
g3 8.37 0.577 0.276 110.18 90.17
g4 8.37 0.577 0.276 110.18 90.17
Y hl 8.08 0.577 0.268 110.18 91.82
h2 8.08 0.577 0.268 110.18 91.82
il 6.84 0.577 0.236 110.18 100.06
| i2 6.84 0.333 0.191 110.18 115.20
i3 6.84 0.577 0.236 110.18 100.06
i4 6.84 0.333 0.191 110.18 115.20
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Table 4. 15 Rainfall intensity Data for each Segment of the Female Dormitory Building

Building | Segment Lo So tc Rt(mm) |
K k1l 6.2 0.563 0.218 110.18 105.58
k2 6.2 0.563 0.218 110.18 105.58
11 7.20 0.700 0.264 110.18 92.70
L 12 7.20 4.043 0.519 110.18 59.11
13 7.20 0.700 0.264 110.18 92.70
14 7.20 0.404 0.214 110.18 106.74
M ml 5.66 0.594 0.206 110.18 109.46
m2 5.66 0.594 0.206 110.18 109.46
nl 10.06 0.577 0.318 110.18 82.06
n2 3.58 0.333 0.116 110.18 160.59
N n3 10.06 0.577 0.318 110.18 82.06
n4 3.58 0.333 0.116 110.18 160.59
n5 28 0.070 0.310 110.18 83.41
né 30 0.070 0.327 110.18 80.51
ol 6.58 0.577 0.229 110.18 102.02
02 6.58 0.577 0.229 110.18 102.02
o 03 6.35 0.577 0.223 110.18 103.91
o4 6.35 0.577 0.223 110.18 103.91
05 5.20 0.577 0.191 110.18 115.19
06 6.35 0.577 0.223 110.18 103.91
pl 8.46 0.577 0.278 110.18 89.68
p p2 8.46 0.577 0.278 110.18 89.68
p3 8.46 0.577 0.278 110.18 89.68
p4 8.46 0.577 0.278 110.18 89.68
ql 6.1 0.570 0.215 110.18 106.27
Q q2 6.1 0.570 0.215 110.18 106.27
R rl 4.50 0.577 0.171 110.18 123.97
r2 4.50 0.577 0.171 110.18 123.97
s r3 4.50 0.577 0.171 110.18 123.97
r4 4.50 0.577 0.171 110.18 123.97
T sl 4.5 0.574 0.171 110.18 124.13
s2 4.5 0.574 0.171 110.18 124.13
Vv ul 5.7 0.594 0.206 110.18 109.46
u2 5.7 0.594 0.206 110.18 109.46

The maximum intensity of rain from each dorm location is utilised to calculate
the rainwater harvesting system's component parts. The results of the calculation
indicate that the maximum intensity is 179.73 mm/hour in the male area and 160.59
mm/hour in the female area. The rainfall intensity in the male area ranges from 84.1
mm/hour to 179.73 mm/hour. The range for the female student area is between 59.11
mm/hour and 160.59 mm/hour. There is a direct correlation between the length of the
water path and the intensity of rain. Specifically, as the length of the water path
decreases, the rain intensity increases. The intense rainfall in the male dormitory area
can be attributed to the presence of multiple dormitory structures that have little runoff
routes. The roof designs of female dorms exhibits less variation. Regarding the size of
the roof of buildings, each building in the male area has a similar area, as do all the
roof buildings in the female dormitory area.
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4.9.3 Dimension of Open Flat Gutters and Rainwater Standpipe

Horizontal open roof gutters are open gutters that surround the roof, which
function to accommodate the flow of rainwater from the rain catchment area (building
roof). Meanwhile, a standpipe is a closed pipe that channels rainwater from gutters to

a reservoir or to the ground.
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Figure 4. 43 Parts of Open Roof and Standpipes

Figure 4. 43 is shows the segmentation of the open roof gutter and standpipes. The
design of gutters and standpipes follows to the guidelines provided in the SNI 03-
7065-2005 standard. This reference provides specifications for the appropriate
diameters of pipes and gutters based on factors such as roof area, rain intensity, and

the slope of the intended gutters.

Table 4. 16 Maximum Permissible Load for Roof Gutters

Rainwater Drainage Flat Pipe Open flat roof gutters
Pipe Size | Rainwater Slobe Slobe
(mm) Standpipe P P
1% 2% 4% 12% | 1% | 2% | 4%
50 63
65 120
80 200 75 105 150 15 20 30 40
100 425 170 245 345 30 45 65 90
125 800 310 435 620 55 80 | 115 | 160
150 1290 490 700 990 85 125 | 175 | 250
200 2690 1065 1510 2135 180 | 260 | 365 | 520
250 1920 2710 3845 330 | 470 | 665 | 945
300 3090 4365 6185
350 5525 7800 11055
Note: This table uses an hourly rainfall of 100 mm. Increased rainfall necessitates changing
the area value in the table above by multiplying the result by 10 and dividing the value by
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Rainwater Drainage Flat Pipe Open flat roof gutters
Slope Slope
1%\2%\ 4% 1/2%\1%\2%\4%
the additional rainfall measured in millimetres per hour.
For rainwater standpipes that are neither cylindrical nor pipe-shaped, any form that the pipe
can fit inside the cross-section of is allowed. Roof gutters that don't have a circular form

must have the same cross-sectional area.
(Source: SNI 03-7065-2005)

Pipe Size | Rainwater
(mm) Standpipe

Table 4.16 uses a maximum rain intensity of 200 mm/hour to calculate pipe size, due
to the rainfall intensity exceeding 100 mm/hour, it is necessary to adjust the area value.
As per the specifications given in SNI 03-7065-2005, the conversion roof area can be
determined by utilizing the following mathematical method.

Roofareax 10

Convertible roof area =— . ,
(Rainfall intensity—100)mm/hour

Calculation example:
Building A Segment 1

Rainfall intensity : 179.73 mm/hour

Roof area :432 m?

Converted roof area = 432x10
(310.97—100)mm/hour

=58.18 m?
The intended slope is set at 1% to determine the diameter of the gutter and standpipe
can be seen in the Table 4. 17 below.

Table 4. 17 Maximum Permissible Load for Roof Gutters

Rainwater Drainage Flat
Is)ii;): Rainwa_tel' Pipe g Open flat roof gutters
(mm) Standpipe Slope Slope
- 1% 2% 4% 12% | 1% | 2% | 4%

50 <—(63)

65 120

80 200 75 105 150 15 20 | 30 | 40

100 425 170 245 345 30 | 45 | 65| %0

125 < 860 316 435 620 55 80 )| 115] 160

150 1290 490 700 990 85 | 125|175 250

200 2690 1065 1510 2135 180 | 260 | 365 | 520

250 1920 | 2710 3845 330 | 470 | 665 | 945

300 3090 | 4365 6185

350 5525 | 7800 11055
Note: This table uses an hourly rainfall of 100 mm. Increased rainfall
necessitates changing the area value in the table above by multiplying the
result by 10 and dividing the value by the additional rainfall measured in
millimetres per hour.
For rainwater standpipes that are neither cylindrical nor pipe-shaped, any form
that the pipe can fit inside the cross-section of is allowed. Roof gutters that
don't have a circular form must have the same cross-sectional area. .

Based on the above data, it can be determined that a converted roof area of 54.18 m?
requires a flat roof gutter with a diameter of 125 mm, and a rainwater standpipe with
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a diameter of 50 mm. Similarly, the presence of horizontal open gutters and vertical
pipes throughout the dormitories yielded the subsequent results that can be seen in

Table 4. 18 and Table 4. 19 below.

Table 4. 18 The dimensions of the standpipes and flat gutters in every Male Area building

. I Roof Converted Oplggoilat Rainwa_ter
Building | Segment (mm/hour) Area Roof Area Slope Gutters Standpipe
(m?) (m?) mm) (mm)
al 179.73
A 2 17973 432 54.18 0.01 125 50
bl 179.73
B b2 17973 371 46.55 0.01 125 50
cl 179.73
c2 179.73
c3 179.73
c4 179.73
c5 179.73
c6 179.73
c7 179.73
c8 179.73
C o 17973 448 56.19 0.01 125 50
cl0 179.73
cll 179.73
cl2 179.73
cl3 179.73
cl4 179.73
cl5 179.73
cl6 179.73
di 179.73
d2 179.73
d3 179.73
d4 179.73
D 05 17973 170.66 21.40 0.01 100 50
dé 179.73
d7 179.73
ds 179.73
el 179.73
e2 179.73
E o3 17973 687 86.14 0.01 150 65
e4 179.73
gl 179.73
g2 179.73
g3 179.73
G g4 179.73 655.40 82.20 0.01 150 65
g5 179.73
g6 179.73
g7 179.73
hl 179.73
H 2 17973 340 42.67 0.01 100 50
il 179.73
i2 179.73
| 3 17973 300 37.65 0.01 100 50
i4 179.73
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Table 4. 19 The dimensions of the standpipes and flat gutters in every Female Area

building
Diameter of Diameter
| Roof | Converted Open Flat of
Building | Segment (mm/hour) Areza Roof Area | Slope Roof Gutters Ralnwa_ter
(m?d) (m?) Standpipe
(mm)
(mm)
k1l 160.59
K k2 160 59 279 45.99 0.01 100 50
11 160.59
12 160.59
L 3 160.59 340 56.08 0.01 125 50
14 160.59
m1l 160.59
M - 160 59 135 22.32 0.01 100 50
nl 160.59
N n2 160.59 766 126.45 0.01 200 65
n3 160.59
ol 160.59
02 160.59
03 160.59
@] o 160 59 704 116.22 0.01 150 65
05 160.59
06 160.59
pl 160.59
p2 160.59
P 03 160 59 225 37.18 0 100 50
p4 160.59
ql 160.59
Q P 160.59 339 55.98 0.01 125 50
rl 160.59
R o 160 59 162 26.78 0.01 100 50
r3 160.59
S ” 160.59 162 26.78 0.01 100 50
sl 160.59
T 2 160.59 186 30.64 0.01 100 50
ul 160.59
\% 2 160.59 155 25.56 0.01 100 50

4.9.4 Gutter Piping System to the Reservoir

The process of determining the size of a closed flat pipe to reach the reservoir
similarly involves following the guidelines outlined in SNI 03-7065-2005 and
referring to the same table. In the same way, the diameter of the flat pipe is obtained
as Table 4. 20 and Table 4. 21 follows

Table 4. 20 Diameter for Flat Pipes for Dormitory Buildings in the Male Section

Roof | Converted Flat Pipe
Building | Segment | I (mm/hour) | Area | Roof Area | Slope Diameter

(m?) (m?) (mm)

al 179.73

2 17973 432 54.18 0.01 80

bl 179.73

b2 17973 371 46.55 0.01 80

cl 179.73

c2 179.73 448 56.19 0.01 80

c3 179.73
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Roof | Converted Flat Pipe
Building | Segment | I (mm/hour) | Area | Roof Area | Slope Diameter
(m2) (m2) (mm)
c4 179.73
c5 179.73
c6 179.73
c7 179.73
c8 179.73
c9 179.73
c10 179.73
cll 179.73
c12 179.73
c13 179.73
cl4 179.73
c15 179.73
cl6 179.73
di 179.73
d2 179.73
ds 179.73
d4 179.73
D &5 17973 170.66 21.40 0.01 80
dé 179.73
d7 179.73
ds 179.73
el 179.73
e2 179.73
E o3 17973 687 86.14 0.01 100
e4 179.73
gl 179.73
g2 179.73
g3 179.73
G g4 179.73 655.40 82.20 0.01 100
g5 179.73
g6 179.73
g7 179.73
hl 179.73
H ho 17973 340 42.67 0.01 80
il 179.73
i2 179.73
I i3 17973 300 37.65 0.01 80
i4 179.73

Table 4. 21 Diameter for Flat Pipes for Dormitory Buildings in the Female Section

Roof Converted Flat Pipe
Building | Segment | I (mm/hour) Area Roof Area Slope Diameter
(m?) (m?) (mm)
k1l 160.59
K ko 16059 329.35 63.08 0.01 80
11 160.59
12 160.59
L 3 16059 390.51 74.80 0.01 80
14 160.59
ml 160.59
M m2 16059 156.16 29.91 0.01 80
nl 160.59
N n2 160.59 1124.00 215.28 0.01 125
n3 160.59
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Roof Converted Flat Pipe
Building | Segment | I (mm/hour) Area Roof Area | Slope Diameter
(m2) (m?) (mm)

n4 160.59
n5 160.59
n6 160.59
ol 160.59
02 160.59
03 160.59

O o 160.59 813.09 155.73 0.01 100
05 160.59
06 160.59
pl 160.59
p2 160.59

P 03 160.59 260.13 49.82 0.01 80
p4 160.59
ql 160.59

Q P 160.59 391.67 75.02 0.01 100
rl 160.59

R " 160.59 187.34 35.88 0.01 80
r3 160.59

S ” 160.59 187.34 35.88 0.01 80
sl 160.59

T 2 160.59 214.36 41.06 0.01 80
ul 160.59

\% 2 160.59 178.79 34.24 0.01 80

4.10 Treatment Unit Planning
The objective of the processing unit is to decrease the presence of impurities in
rainwater. According to the preceding discussion on the quality of rainwater, it is established
that the rainwater collected from the Al Kahfi Islamic Boarding School, specifically at the
sampling location for the male dormitory, is of low quality. A simple processing unit was
chosen to decrease the levels of excessive E. Coli and total coliform, turbidity, color,
manganese, chromium, and increase the pH. Here are numerous units that can be utilized for
rainwater treatment.
1.  Pipe Filter hubcap
Pipe filter hubcaps serve the purpose of removing large rubbish, such as leaves,
twigs, and wood, in order to prevent pipe clogs. Figure 4. 44 below is the pipe filter
hubcap that available at the market.

Figure 4. 44 Pipe Filter hubcap

2. First flush diverter
First flush diverters are specifically engineered devices that redirect the initial rush of
rainwater, which commonly carries various impurities such as trash, leaves, and
pollutants. The initial flush diverter unit consists of a vertical pipe that goes to the
ground, equipped with a valve at the bottom, and a horizontal pipe that connects to the
reservoir.
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Filter

Before entering the water storage reservoir, a simple filter is designed to process
rainwater. Active carbon is the single media filter utilized in the rainwater processing
process. Utilizing granular activated carbon has numerous advantages. Activated
carbon has the ability to decrease colour levels, raise pH, eliminate manganese by
100%, and reduce total coliform by 86.3% and E. Coli by 87.6% (Adewumi et al.,
2017). Utilizing activated carbon as a filtering agent can effectively decrease color,
total dissolved solids (TDS), and Chromium levels by around 40%, 36%, and 62.5% -
97.83% consequently (Bullo & Bayisa, 2022). FRP tubes are used to store activated
carbon filters, as seen in the Figure 4. 45 below.

@ oo

Figure 4. 45 Single Media Filter

Planned:
Q Installation =0.2 L/s = 0.0002 m%/s
Temperature =30°C
u = 0.000895 kg.m/s
p = 995.68 kg/m?®
Number of Tank =1 unit
Filter Dimension:
Surface Area =STXIXT
=3.14x0.127 x 0.127
=0.05 m?
Vi =L
Af
_0.0002m3/s
" 0.05m?2

= 0.0039 m/s = 14 m/h (meet the design criteria 5-15 m/h)
Table 4. 22 Specification of Drinking Water Filter

Water Filter
Maximum Discharge 1000 L/hour
Diameter 10 inches
Type Backwash automatically
Media Filter Activated Carbon

Table 4. 22 is shows the specification of filter that suitable with the calculation.
Ozonation

The technique of ozonation offers various benefits, specifically its efficiency in
eliminating microorganisms as well as synthetic organic and inorganic substances. The
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process of ozonation has small negative impacts on water. Ozonation produces a
substantial impact on the generation of biodegradable molecules that incorporate
oxygen atoms in their chemical composition, specifically aldehydes (by-product of
ozonation) that are readily biodegradable (Hossen et al., 2023). Although the initial
cost of ozonation approach may be higher, it is generally more cost-effective than other
process in the long term. Ozonization effectively eliminates heavy metals such as
manganese and chromium, with a removal rate of 95.11% and 94.55% respectively
(Rekhate & Srivastava, 2021). The removal effectiveness of total coliforms is 99.61%
(Fathar et al., 2022). E. Coli removal around 78.18% - 100%. Turbidity can be
decreased by 86.3% (Wang et al., 2022). The use of ozone can lower colour levels by
14%, and total dissolved solids (TDS) can be lowered by up to 54.4% (Nabavi et al.,
2023). Figure 4. 46 is shows the ozone generator.

Figure 4. 46 Ozonation System

Here is an example of how to calculate the ozone requirements for one of the usman
dormitory (A buildings).

Known:

Q : 7200.016L/day

Planned ozone dose  : 0.3 mg/L

Contact time : 10 minutes

v assumption :2m/s

Calculation:

Requirements of ozone in 1 day = 0.3 mg/L x 7200.016L/day

= 2.16 g/day = 90 mg/h

With the same method the ozone requirements in a day for every building are
calculated. The results of calculation can be seen in Table 4. 23 below.

Table 4. 23 Daily Ozone Gas Requirements

Ozone | Ozone
Block Building Q (Ifs) Q (L/day) | Dose Dose
(g/day) | (mg/hr)

0.08 7200.016 2.16 90
0.09 7920.018 2.38 99
0.10 8400.019 2.52 105
0.06 5280.012 1.58 66

Male Area 0.19 16560.04 | 4.97 207

0.13 11040.02 3.31 138
0.11 9840.022 2.95 123
0.09 7920.018 2.38 99
Ozone | Ozone
Block Building Q (I/s) Q (L/day) | Dose Dose
(g/day) | (mg/hr)
Female K 0.09 7920.018 2.38 99
Area L 0.13 10800.02 3.24 135

— | T|OmO|O|m|>

74



Ozone | Ozone
Block Building Q (I/s) Q (L/day) | Dose Dose

(g/day) | (mg/hr)

M 0.03 2880.006 0.86 36
N 0.24 20400.05 6.12 255
0 0.22 19200.04 5.76 240
P 0.06 5280.012 1.58 66
Q 0.05 4320.01 1.30 54
R 0.03 2880.006 0.86 36
S 0.03 2880.006 0.86 36
T 0.03 2880.006 0.86 36
\ 0.05 4560.01 1.37 57

According to the calculations provided, a market ozone generator with a maximum ozone
output of 600 mg/h is utilized.

4.11 Pump Toward Filter

The pump is intended to transport rainwater from the reservoir to the filter unit. The
pump utilized is a shallow well pump. The selection of the pump is determined by the
maximum daily flow rate and the overall head. Below is an example of how to calculate the
total head.

Q Average 0.2 L/s =0.0002 m3/s
vinpump planned :1m/s
Calculation:

0.0002

Q
v
0.0
\/ pipex 4 _ J0.002x4 x 1000

Area of pipe

Diameter of pipe

3.14 3.14
=16. 2 mm
D Pipe Market =22m
v check == 00002 5
A 025x314x(1(2)(2m)
=0.54 m/s
H static =2m

Pipe suction length  =1m
Pipe discharge length = 1.55 m

. _ Q _ 0.0002

Hf Suction = ozesxcapie XL 0.2785 x 140 x (22)263 X
=0.0201 m

. _ Q _ 0.002

Hf Discharge = Soesrcaprea XL = 22785 % 100 % ()2 x 1.55
=0.0311m

Hf Mayor =0.0201 m+0.0311 m=0.051m

. v? 0.542
Head velocity = =
2xg 2x981

=0.015m

Hf minor turn =nx k x head velocity =3 x 0.4 x 0.015m
=0.0180m

Hf minor valve =n x k x head velocity = 1 x 0.15 x 0.026
=0.00225 m

Hf minor = Hf turn + Hf valve + H velocity

=0.0180 m + 0.00225 m + 0.015 m
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H total

Power Pump

=0.035m
= H static + Hf Mayor + Hf Minor
=2.086 m

=g X Q x H total x Density = 9.81 x

= 4.2 watt

7.92
1000

X 2.086 x 999.6

Table 4. 24 Specification of Pump

Sanyo P-H130B Shallow Well Water Pump (Automatic)
Maximum Suction Power 9-3m
Transmit Power 9-17m
Maximum Capacity 30 L/min
Power 125 Watt

The market pumps that align with the planning calculations mentioned above are pumps that

meet the requirements specified in the Table 4. 24.

4.12 Secondary Reservoir for Storing Drinking water

This reservoir serves as a temporary storage facility for potable rainwater that has
undergone a treatment process. Reservoir calculations rely on the multiplication of demand
by service presentation. rainfall is considered an alternate source of water, while
groundwater remains the primary supply. Therefore, the utilization of rainfall only accounts
for a portion of the overall demand for clean water. The Table 4. 25 below represents the
proportion of rainwater utilization based on the previously calculated savings water .

Table 4. 25 Percentage of Rainwater Usage of each Building

Building Percentage of Rainwater Usage Cagamty OT Ground
eservoir (m3)
A 87% 6.27
B 68% 5.37
C 77% 6.50
D 47% 2.47
E 60% 9.93
G 61% 6.70
H 45% 4.40
[ 44% 3.51
K 51% 4.03
L 46% 4.93
M 68% 1.97
N 54% 11.07
0 53% 10.20
P 62% 3.27
Q 113% 4.90
R 82% 2.37
S 82% 2.37
T 94% 2.70
vV 50% 2.27

The following is the calculation example of secondary reservoir

Known:

Building

Water Demand
Service Percentage

: A (Usman Dormitory)
: 7.2 m¥/day

1 87%
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Calculation:
Reservoir capacity =7.2x87%
= 6.27 m®/day = 6270 L/day

Since the reservoir capacity use daily unit of the volume, therefore the reservoir is designed
to have a capacity of 6,270 L. With the same method the capacity of the secondary reservoir

is calculated. Table 4. 26 are the calculation result of secondary reservoir capacity.
Table 4. 26 Capacity of Secondary Reservoir

Percentage of Capacity
Building Rainwater of .
Usage Reservoir

(m?)

A 87% 6.27
B 68% 5.37
C 77% 6.50
D 47% 2.47
E 60% 9.93
G 61% 6.70
H 45% 4.40
[ 44% 351
K 51% 4.03
L 46% 4.93
M 68% 1.97
N 54% 11.07
o 53% 10.2
P 62% 3.27
Q 113% 4.90
R 82% 2.37
S 82% 2.37
T 94% 2.70
\ 50% 2.27

The secondary reservoir will use a ground reservoir where the details of the work will be

explained in the next sub-chapter.

4.13 Distribution Pump

A distribution pump is a device used to transport ready-to-drink water from a
secondary reservoir to a tap. The pump utilized is a submersible pump designed expressly
for the purpose of pumping clean water. Below is an illustration of the calculations involved

in establishing pump specifications.

Building : A (Usman Dormitory)
Q Average :0.07 L/s = 0.00007 m3/s
vinpump planned  :1m/s
Calculation:
Area of pipe = % = 0'01002
=0.00007 m
Diameter of pipe = \/A plpext _ \/0'00007 *% % 1000
3.14 3.14
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D Pipe Market
v check

H static

Pipe suction length

=9.6 mm

=22 mm
Q _ 0.00007

A 0.25x3.14x(£)2

1000
=0.19 m/s
=35m
=25m

Pipe discharge length =1.5m

Hf Suction

Hf Discharge

Hf Mayor
Head velocity

Hf minor turn
Hf minor valve

Hf minor

H total

Power Pump

_ Q _ 0.00007
- 2es XL = 22
0.2785x Cx D= 0.2785 x 140 x (;55-)%63

=0.0073 m
_ Q _ 0.00007

. S—
0.2785 x C x D263 0.2785 x 140 x (122)263

=0.0044 m
=0.0073 m + 0.0044 m =0.012 m

vZ 0192
2xg 2x981
=0.002 m
=n x k x head velocity = 3 x 0.4 x 0.002 m
=0.0022 m
=n x k x head velocity = 1 x 0.15 x 0.002
=0.00028 m
= Hf turn + Hf valve + H velocity
=0.0022 m + 0.00028 m + 0.002 m
=0.004 m
= H static + Hf Mayor + Hf Minor
=3.516 m

7.92

=g X Q x H total x Density = 9.81 x To0s X 3.156 x 999.6
= 2.49 watt

X 2.5

x15

With the same method the total head of pump is calculated. Table 4. 27 shows the calculation
result of total head of pump for each ground reservoir.

Table 4. 27 Total Head Calculation Result

Q A Pipe D Market \Y H Hf Head Hf H Power
(m3/day (m;J Pipe Pipe | Check | Static | Mayor | Velocity | Minor | total | Pump

) (mm) | (mm) | (m/s) | (m) (m) (m) (m) (m) | (Watt)
6.27 o.o;)oo 9.6 22 | 019 | 350 | 0012 | 0002 | 0.004 | 3516 | 2.49
5.37 o.ogoo 8.9 22 | 016 | 350 | 0.009 | 0001 | 0.004 |3512| 2.13
6.50 o.ogoo 9.8 22 | 020 | 350 | 0012 | 0002 | 0.005 | 3518 258
2.47 o.ogoo 6.0 22 | 008 | 350 | 0.002 | 0000 | 0.001 |3503| 0098
9.93 0.0501 121 | 22 | 030 | 350 | 0027 | 0005 | 0013 | 3540 | 3.98
6.70 o.ogoo 9.9 22 | 020 | 350 | 0013 | 0002 | 0.006 | 3519 | 2.67
4.40 o.ogoo 8.1 22 | 013 | 350 | 0.006 | 0001 | 0.003 | 3509 | 1.7
3.51 0'0200 7.2 22 | 011 | 350 | 0004 | 0001 | 0.002 |3.506| 1.39

78



Q A Pipe D Market \Y/ H Hf Head Hf H Power
m3/day b Pipe Pipe | Check | Static | Mayor | Velocity | Minor | total | Pump
(m)

) (mm) | (mm) | (m/s) | (m) (m) (m) (m) (m) | (Watt)
4.03 o.ogoo 7.7 22 | 012 | 350 | 0005 | 0001 | 0.002 | 3507 | 1.60
4.93 o.ogoo 85 | 22 | 015 | 350 | 0007 | 0001 | 0.003 | 3511 | 1.96
1.97 0'0200 5.4 22 | 006 | 350 | 0001 | 0000 | 0.001 |3502| 078
11.07 0'0201 128 | 22 | 034 | 350 | 0033 | 0006 | 0016 | 3549 | 4.44
10.20 0'0201 123 | 22 | 031 | 350 | 0029 | 0005 | 0.014 | 3542 | 4.08
3.27 o.ogoo 69 | 22 | 010 | 350 | 0003 | 0001 | 0.001 |3505| 1.29
4.90 o.ogoo 85 | 22 | 015 | 350 | 0007 | 0001 | 0.003 |3511| 1.94
2.37 0'0??00 59 | 22 | 007 | 350 | 0002 | 0000 | 0.001 |3503| 0.94
2.37 o.ogoo 59 | 22 | 007 | 350 | 0002 | 0000 | 0.001 |3503| 0.94
2.70 O'O?E’OO 63 | 22 | 008 | 350 | 0002 | 0000 | 0.001 |3503| 1.07
2.27 o.ogoo 5.8 22 | 007 | 350 | 0002 | 0000 | 0.001 |3502| 0.90

Table 4. 28 Specification of Submersible Pump
Shimizu Submersible Pump SPN-250 BIT
Output 250 W
Maximum Head 13 m
Input 0.44 kW
Maximum Capacity 130 L/min

Based on the previously mentioned computational findings, a specific kind of pump is
chosen with the specification written in the Table 4. 28.

4.14 Estimation of Removal Efficiency

The number of pollutants that can be eliminated after undergoing treatment is
estimated by means of pollutant removal estimations. Several journals provide removal
efficiency, estimated calculation of the number of contaminants removed following filtering
and ozonation processing are provided in the Table 4. 29 until Table 4. 32.

Table 4. 29 The Quality of Treated Rainwater at Sampling Point 1

Parameter Quality Filter Ozonation Description
Standard % R Effluent % R Effluent

E. Coli 0 CFU/100 ml - 79.000 100%*° 0 Complied
Total Coliform 0 CFU/100 ml 51.4%! 50.544 99.61%° 0 Complied
Temperature Alr Tirgggrature - 25,6 - 25,6 Complied
TDS <300 mg/L 50%?2 8.25 5%t 7.84 Complied
Turbidity <3 80%3 0.110 18.12%*2 0.090 Complied
Colour 10 NTU 58.4%* 0.188 60%° 0.08 Complied
pH 6.5-85 18.7%° 6.8 - 6.8 Complied
Nitrite 3 mg/L - 0.058 - 0.058 Complied
Chromium 0.01 mg/L 62.5% 0.008 - 0 Complied
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Iron 0.2 mg/L - 0.030 - 0.030 Complied
Manganese 0.1 mg/L 99.39%* 0 98%13 0 Complied
Lead 0.01 mg/L - <0.01 - <0.01 Complied
Fluoride 1.5 mg/L - 0.25 - 0.25 Complied
Aluminium 0.2 mg/L - 0.065 - 0.065 Complied
Table 4. 30 The Quality of Treated Rainwater at Sampling Point 3
Parameter Quality Single Media Filter Ozonation Description
Standard % R Effluent % R Effluent
E. Coli 0 CFU/100 ml - 5 100%° 0 Complied
Total Coliform 0 CFU/100 ml 51.4%* 9.234 99.61%”° 0 Complied
Temperature Alr Tir;[ggrature - 25,2 - 25,2 Complied
TDS <300 mg/L 5092 22.000 5911 20.90 Complied
Turbidity <3 80%3 0.648 18.12%"2 0.531 Complied
Colour 10 NTU 58.4%* 34.528 60%° 9.88 Complied
pH 6.5-8.5 18.7%° 7.48 - 7.48 Complied
Nitrite 3 mg/L - 0,0145 - 0,0145 Complied
Chromium 0.01 mg/L 62.5%7 0.019 - 0 Complied
Iron 0.2 mg/L - 0.065 - 0.030 Complied
Manganese 0.1 mg/L 99.39%* 0.002 98%?*3 0 Complied
Lead 0.01 mg/L - 0.01 - 0.01 Complied
Fluoride 1.5 mg/L - 0.07 - 0.07 Complied
Aluminium 0.2 mg/L - 0.05 - 0.05 Complied
Table 4. 31 The Quality of Treated Rainwater at Sampling Point 4
Parameter Quality Single Media Filter Ozonation Description
Standard % R Effluent % R Effluent
E. Coli 0 CFU/100 ml - 5.00 100%"° 0 Complied
Total Coliform 0 CFU/100 ml 51.4%? 11.664 99.61%° 0 Complied
Temperature Alr Tirgggrature - 26.15 - 26.150 Complied
TDS <300 mg/L 50%2 13.50 5%t 12.83 Complied
Turbidity <3 80%:3 0.4 18.12%12 0.328 Complied
Colour 10 NTU 58.4%* 0.15 60%° 0.06 Complied
pH 6.5-85 18.7%° 8.5 - 8.50 Complied
Nitrite 3 mg/L - 0.07 - 0.07 Complied
Chromium 0.01 mg/L 62.5%’ 0.004 - 0 Complied
Iron 0.2 mg/L - 0.020 - 0.03 Complied
Manganese 0.1 mg/L 99.39%? 0 98%13 0 Complied
Lead 0.01 mg/L - 0.01 - 0.01 Complied
Fluoride 1.5 mg/L - 0.06 - 0.06 Complied
Aluminium 0.2 mg/L - 0.06 - 0.06 Complied
Table 4. 32 The Quality of Treated Rainwater at Sampling Point 5
Parameter Quality Single Media Filter Ozonation Description
Standard % R ‘ Effluent % R ‘ Effluent
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E. Coli 0 CFU/100 ml - 8.00 100%"° 0 Complied
Total Coliform 0 CFU/100 ml 51.4%! 18.95 99.61%° 0 Complied
Temperature Alr Tirg[ggrature - 25,75 - 25,75 Complied
TDS <300 mg/L 50%?2 8.50 5% 8.08 Complied
Turbidity <3 80%: 0.23 18.12%*? 0.186 Complied
Colour 10 NTU 58.4%* 0.56 60%?° 0.22 Complied
pH 6.5-8.5 18.7%° 8.5 - 8.50 Complied
Nitrite 3 mg/L - 0.03 - 0.03 Complied
Chromium 0.01 mg/L 62.5%’ 0 - 0 Complied
Iron (Fe) 0.2 mg/L - 0.06 - 0.03 Complied
Ma(“,a?]';ese 0.1 mg/L 99.39%¢ |  0.00 989613 0 Complied
Lead (Pb) 0.01 mg/L - 0.01 - 0.01 Complied
Fluoride (F) 1.5 mg/L - 0.16 - 0.16 Complied
A'”gg‘“m 0.2 mg/L - 0.07 - 0.07 Complied

(Source: 1(Bayable et al., 2020); 2(Erabee & Ethaib, 2018); 3(Hatt et al., 2013);
“Mohammed et al., 2013); *(Dgbrowska, 2021), %(Ariyani et al., 2020), 7(Bullo & Bayisa,
2022), %(Ismail et al., 2017); *(Fathar et al., 2022); 19(bhakti, 2012); **(Dianawati et al.,

2018); ?(Jamalinezhad et al., 2021); »(Tewalt et al., 2005))

A final effluent with a value that satisfies quality standards for all parameters is obtained
based on the removal efficiency calculation.

4.15 Rainwater Harvesting Scheme

L{_

i

J
J

L
First Flush” |
Diverter

Profile

Figure 4. 47 Rainwater Harvesting Scheme
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The rainwater harvesting scheme starts with the rainfall that falls on the rooftop of the
building, then channelling into the gutter attached to the edge of the roof.

Water flowing and enters the standpipe.

During the initial ten minutes, water is purposely discharged from the first flush
diverter to prevent the entry of water contaminated with contaminants from the roof
and gutters into the filter

After a duration of ten minutes, as water enters the diverter chamber, the ball will rise
to block the entry to the diverter.

Subsequently, the water will be directed into the profile tank.

Once starting the pump, the water stored in the profile tank will be drawn into the filter
inlet.

The purified water will exit from the filter and be directed to the tapping pipe for ozone
injection

Ozone-treated water will be stored temporary in the ground reservoir

To obtain a more clear and precise visual representation, please refer to the appendix

Every building has a rainwater harvesting system installed so that the cleaned water

flows straight into the existing pipes. The water will then be connected to a piping system
that supplies each dorm's drinking water taps. The drinking water taps in the dorms are seen
in the Figure 4. 48 below.

Figure 4. 48 Drinking Water Tap

4.16 Calculation of BOQ and Cost Budget Plan

4.13.1 Bill of quantity (BOQ)

Bill of quantity (BOQ) is a breakdown of the amount of equipment and work
required when construction. The total number of volume component demands will then
be applied in the calculation of the planned cost (RAB). The BOQ calculation is
divided down into two sections: demands for gutters pipes system including
accessories for gutters and pipes, ground reservoir work, which includes excavating
soil, calculating the amount of sand fill, concrete, wall formwork, cover plates, and
ceramic tiles.
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1. Bill of Quantity of Pipe and Gutter System

Every structure has its own set of standards for pipes and gutters. Table 4. 33
and Table 4. 34 are the gutter, pipe, and accessories require that were determined.

Table 4. 33 BOQ Gutter and Piping Systems

. - Demand Market Size Total

No Material Building (m) (m) (Pcs)
A 57.6 4 15

B 55.4 4 14
C 98 4 25
D 42 4 11
E 114.8 4 29
G 125.1 4 32
H 59.8 4 15
[ 76.0 4 19
Water gutter (semi-circular PVC pipe 6 K 516 4 13
1 inches diameter) L 792 4 20
M 27.6 4 7
0 121.4 4 31
P 51.2 4 13
Q 64 4 16
R 41.6 4 11
S 41.6 4 11
T 47.6 4 12
\ 31.6 4 8

Total 1186 302
4 Water gutter (semi-circular PVVC pipe 8 N 55.6 4 14
inches diameter) Total 55.6 14
A 7.50 4 2
B 8.30 4 2
C 10.00 4 3
D 9.50 4 3
H 7.60 4 3
| 11.00 4 2
K 11.00 4 3
. . . L 12.00 4 3
5 Standpipe (PVC pipe 50 mm diameter) M 9.00 2 3
P 8.40 4 3
Q 8.40 4 3
R 10.60 4 3
S 10.60 4 3
T 8.30 4 3
\ 9.00 4 3
Total 141.20 42
E 11.00 4 3
G 10.30 4 3
6 Standpipe (PVC pipe 65 mm diameter) 0 10.00 4 3
N 10.00 4 3
Total 41.30 12
A 22 4 6
B 20.4 4 6
C 20 4 5
D 11.7 4 3
7 Flat pipe (PVC pipe 80 mm diameter) H 18.2 4 5
I 6.2 4 2
K 16.8 4 5
L 6 4 2
M 15.8 4 4
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. - Demand Market Size Total
No Material Building (m) (m) (Pcs)
P 24.1 4 7
R 13.8 4 4
S 13.8 4 4
T 13.8 4 4
\Y 15.8 4 4
Total 2184 61
8 Flat pipe (PVC pipe 125 mm diameter) N 6 | 4 2
Total 6 2
E 6.2 4 2
G 20.4 4 6
9 Flat pipe (PVC pipe 100 mm diameter) 0 27.4 4 7
Q 16.6 4 5
Total 70.6 20

Table 4. 34 Requirements for Gutter and Pipe Accessories Rainwater Harvesting System

N Material Buildin | Deman | N Material Buildin | Deman
0 g d (Pcs) 0 g d (Pcs)
A 16 A 15
B 15 B 17
C 26 C 20
D 16 D 19
E 30 H 15
G 33 [ 22
H 16 K 22
[ 20 14 Pipe Clamps (50 L 24
K 14 mm) M 18
1 | Gutter joint (6 inches) L 21 P 17
M 8 Q 17
0 32 R 22
P 14 S 22
Q 17 T 17
R 12 V 18
S 12 Total 285
T 13 A 1
V 9 B 1
Total 324 C 1
.- . N 15 D 1
2 | Gutter joint (8 inches) Total 15 £ 1
A 72 G 1
B 69 H 1
C 123 15 Reducer (3" x 2") I 1
D 53 M 1
E 144 P 1
G 156 R 1
H 75 S 1
[ 95 T 1
3 Gutter bracket (6 K 65 \ 1
inches) L 99 Total 14
M 35 A 1
(6] 152 B 1
P 64 C 1
Q 80 16 Gutter outlet (6 D 1
R 52 inches) E 1
S 52 G 1
T 60 H 1
V 40 | 1
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Material Bu'édm gir;(?sr)] '(\)I Material Bugdm Ige(rg(ir;
Total 1483 K 1
Gutter bracket (8 N 70 L 1
inches) Total 70 M 1
A 1 0 1
B 1 P 1
C 1 Q 1
D 1 R 1
H 1 S 1
| 1 T 1
K 1 \Y/ 1
Pipe filter hub (50 mm) |\|?| 1 T(’Ata' 168
P 1 B 6
Q 1 C 6
R 1 D 6
S 1 H 6
T 1 | 6
Vv 1 K 6
Total 15 17 Elbows AW 45° 2 L 6
E 1 inches M 6
G 1 P 6
Pipe filter hub (65 mm) 0 1 Q 6
N 1 R 6
Total 4 S 6
A 3 T 6
B 3 \ 6
C 3 Total 84
D 3 E 6
H 3 o G 6
I 3 18 Elbows AhW 45° 3 0 6
K 3 inches N 6
Ball valve (2 inches) I\I;I g Tc:(tal 224
P 3 L 2
Q 3 M 2
R 3 N 2
S 3 0 2
T 3 19 Reducer knee (2" x P 2
\ 3 4") Q 2
Total 45 R 2
E 3 S 2
G 3 T 2
Ball valve (3 inches) o] 3 \Y 2
N 3 Total 22
Total 12 A 3
A 2 B 3
B 2 C 3
C 2 D 3
D 2 E 3
Faucet socket (1/2 x E g 20 Tee pipe CHs g
2') H 2 | 3
| 2 K 3
K 2 L 3
L 2 M 3
M 2 N 3
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N Material Buildin Deman N Material Buildin Deman
0 g d (Pcs) 0 g d (Pcs)

N 2 0 3

0 2 P 3

P 2 Q 3

Q 2 R 3

R 2 S 3

S 2 T 3

T 2 \ 3

V 2 Total 57

Total 38 A 1

A 2 B 1

B 2 C 1

C 2 D 1

D 2 E 1

E 2 G 1

G 2 H 1

H 2 | 1

| 2 K 1

10 Gutte.r stﬁp end (6 E g 21 Venturi Pipe '\I;I 1

inches) M > N 1

0 2 ) 1

p 2 P 1

Q 2 Q 1

R 2 R 1

S 2 S 1

T 2 T 1

Vv 2 Vv 1

Total 36 Total 19

11 Gutter stop end (8 N 2 C 16

inches) Total 2 D 5

E 22 E 4

G 21 29 Guttienr ﬁ\ngle (6 G 3

12 | Pipe Clamps (65 mm) O 20 ches) [ 4

N 20 L 4

Total 83 Total 36

12 | Gutter outlet (8 inches) N L Gutter Angle (8 N 1

Total 1 23 . 0] 6

inches)
. Total 7

2. Soil Excavation

Soil excavation is carried out with a trapezoidal side view. Figure 4. 1 is an illustration

of soil excavations.
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Concrete:

.

/ /
Figure 4. 49 Typical Excavation Size

Because the excavation is trapezoidal in shape, the excavation volume can be
calculated using the following equation.

Excavation volume
Where:

y
L

Calculation:

:%X(A1+A2)xny

: Depth of construction + thick sand (15 cm)
: Length of construction
Here is an example of how to calculate the excavation volume for ground reservoir of
dormitory building A.
Known:
Reservoir depth
Reservoir length
Reservoir width

Excavation volume =

2m
4m
'1m

%X(A1+A2)xny
=-x(25m+19m)x23mx4

20.24 m3

Using the same way, the volume of excavation for every building are calculated. Table
4. 35 are the results of the calculations.

Table 4. 35 Volume of Excavation of Ground Reservoir for each Building

Volume of Depth Dimensions Excavation
Block | Building | Reservoir Area (m?)
(md/day) (m) Length | Width | Volume (m?)
(m) (m)
A 6.27 2 4.0 4 1 20.24
B 5.37 2 3.0 3 1 15.18
C 6.50 2 4.0 4 1 20.24
Male D 2.47 2 2.0 2 1 10.12
Area E 9.93 2 5.0 2 2 17.67
G 6.70 2 4.0 4 1 20.24
H 4.40 2 3.0 3 1 15.18
I 3.51 2 2.0 2 1 10.12
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Volume of Depth Dimensions Excavation
Block | Building | Reservoir P Area (m?) i | 5
(m3/day) (m) Length Width Volume (m?)
(m) (m)

K 4.03 2 3.0 2 1 10.12

L 4.93 2 3.0 3 1 15.18

M 1.97 2 1.0 1 1 5.06

N 11.07 2 6.0 6 1 30.36

(0] 10.20 2 6.0 6 1 30.36

FZT;:E p 3.27 2 2.0 2 1 10.12

Q 4,90 2 3.0 3 1 15.18

R 2.37 2 2.0 2 1 10.12

S 2.37 2 2.0 2 1 10.12

T 2.70 2 2.0 2 1 10.12

Vv 2.27 2 2.0 2 1 10.12

3. Volume of Sand Backfill
The volume of a sand filling can be determined by multiplying the area of the base

with the height of the sand filling. Here is an example of the calculations for
constructing reservoir A.
Volume of sand filling = Area of reservoir x depth of backfill

=4mx1mx0.15m

=0.60 m3
Using the same way, the volume of sand backfill for every building are calculated.
Table 4. 36 are the results of the calculations.

Table 4. 36 Volume of Sand Backfill of Ground Reservoir for each Building

. Volume pf Depth Dimensions Volume_of
Block | Building | Reservoir m) Area (m?) Widih Sand Fill
(m?/day) Length (m) (ll"n) (m?)
A 6.27 2 4 4 1 0.60
B 5.37 2 3 3 1 0.45
C 6.50 2 4 4 1 0.60
Male D 2.47 2 2 2 1 0.30
Area E 9.93 2 5 2 2 0.75
G 6.70 2 4 4 1 0.60
H 4.40 2 3 3 1 0.45
I 3.51 2 2 2 1 0.30
K 4.03 2 3 2 1 0.45
L 4.93 2 3 3 1 0.45
M 197 2 1 1 1 0.15
Female N 11.07 2 6 6 1 0.90
Area ) 10.20 2 6 6 1 0.90
P 3.27 2 2 2 1 0.30
Q 4.90 2 3 3 1 0.45
R 2.37 2 2 2 1 0.30
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Volume of Depth Dimensions Volume of
Block | Building | Reservoir (rg) Area (m2) i Sand Fill
(m?/day) Length (m) V\é:gl)th (m?3)
S 2.37 2 2 2 1 0.30
T 2.70 2 2 2 1 0.30
\Y 2.27 2 2 2 1 0.30

4. Volume of Concrete K225
Below is an illustration of calculations for the construction of ground water
storage facility for building A.

Volume of concrete = Vol. of tank with the wall — vol. of effective tank
=(0.15x1x0.15) x (2+0.15) x4) — (1 x4 x 2)
=3.18 m3

Using the same way, the volume of concrete for every building are calculated. Table
4. 37 are the results of the calculations.

Table 4. 37 VVolume of Concrete of Ground Reservoir for each Building

Volume of Area Dimensions Volume of
Block | Building | Reservoir Depth (m) ) i Concrete
(m?/day) (m?) Length Width (m?)
(m) (m)

A 6.27 2 4.0 4 1 3.18

B 5.37 2 3.0 3 1 2.39

C 6.50 2 4.0 4 1 3.18

Male D 2.47 2 2.0 2 1 1.59

Area E 9.93 2 5.0 2 2 2.19

G 6.70 2 4.0 4 1 3.18

H 4.40 2 3.0 3 1 2.39

I 3.51 2 2.0 2 1 1.59

K 4.03 2 3.0 2 1 1.59

L 4.93 2 3.0 3 1 2.39

M 1.97 2 1.0 1 1 0.79

N 11.07 2 6.0 6 1 4.77

@] 10.20 2 6.0 6 1 4.77

Female 5 3.27 2 2.0 2 1 159
Area

Q 4.90 2 3.0 3 1 2.39

R 2.37 2 2.0 2 1 1.59

S 2.37 2 2.0 2 1 1.59

T 2.70 2 2.0 2 1 1.59

\% 2.27 2 2.0 2 1 1.59

5. Wall Formwork
The formwork for the water tank is the same as the surface area of the tank walls.
Below is an example of the calculations for constructing building A.
Wall formwork = tank wall area
=(2x1x2)+(2x4x2)
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=20 m?
Using the same way, the volume of wall formwork for every building are calculated.
Error! Reference source not found. are the results of the calculations

Table 4. 38 Wall Formwork Requirements of Ground Reservoir for each Building

. Volume pf Area Dimensions Wall
Block | Building | Reservoir Depth (m) (m) - . Formwork
(m?/day) ‘2219; Width (m) | (M?)
A 6.27 2 4.0 4 1 20
B 5.37 2 3.0 3 1 16
C 6.50 2 4.0 4 1 20
Male D 2.47 2 2.0 2 1 12
Area E 9.93 2 5.0 2 2 17.89
G 6.70 2 4.0 4 1 20
H 4.40 2 3.0 3 1 16
| 3.51 2 2.0 2 1 12
K 4.03 2 3.0 2 1 12
L 4.93 2 3.0 3 1 16
M 1.97 2 1.0 1 1 8
N 11.07 2 6.0 6 1 28
] 10.20 2 6.0 6 1 28
F;Teﬂe P 3.27 2 2.0 2 1 12
Q 4.90 2 3.0 3 1 16
R 2.37 2 2.0 2 1 12
S 2.37 2 2.0 2 1 12
T 2.70 2 2.0 2 1 12
\% 2.27 2 2.0 2 1 12

6. Cover Plate

The size of the tank cover plate is determined by considering the volume of the
manhole cover, which measures 0.6 m x 0.6 m and is used for cleaning purposes.
Below is an example of the calculations for constructing building A.

Vol. of cover plate = Vol. full cover — vol. manhole cover
= ((0.15+1+0.15) x (0.15+4+0.15) x 0.15) - (0.6x0.6x0.15)
=0.78 me

Using the same way, the volume of cover plate for every building are calculated. Table
4. 39 are the results of the calculations

Table 4. 39 Volume of Plate Cover of Ground Reservoir for each Building

Volume of Area Dimensions Cover
Block | Building | Reservoir Depth (m) 3 PI 5
(m3/day) (m?) Length . ate (m?)

y Width (m)
(m)
A 6.27 2 4.0 4 1 0.78
Nale B 5.37 2 30 3 1 0.59
rea
C 6.50 2 4.0 4 1 0.78
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o Volume pf Area Dimensions Cover
Block | Building | Reservoir Depth (m) (m?) - Plate (m?)
(m3/day) ength Width (m)
(m)
D 2.47 2 2.0 2 1 0.39
E 9.93 2 5.0 2 2 0.91
G 6.70 2 4.0 4 1 0.78
H 4.40 2 3.0 3 1 0.59
| 3.51 2 2.0 2 1 0.39
K 4.03 2 3.0 2 1 0.39
L 4.93 2 3.0 3 1 0.59
M 1.97 2 1.0 1 1 0.20
N 11.07 2 6.0 6 1 1.17
(0] 10.20 2 6.0 6 1 1.17
Female | 3.27 2 2.0 2 1 0.39
Q 4.90 2 3.0 3 1 0.59
R 2.37 2 2.0 2 1 0.39
S 2.37 2 2.0 2 1 0.39
T 2.70 2 2.0 2 1 0.39
Vv 2.27 2 2.0 2 1 0.39
7. Ceramic Tiles 30 x 30

seen as Table 4. 40 follows.

The example of calculating the area for the installation of ceramic tiles can be

Total Area = area of tank wall + area of floor tank
=((2x1)x2)+((2x4)x2)+(4x1)
=24 m?
Table 4. 40 Installation of Ceramic Tiles Requirements
. Volume pf Area Dimensions C.eramic
Block | Building | Reservoir Depth (m) ) i Tiles 30x
(m¥/day) (m?) Length Width 30 (m2)
(m) (m)
A 6.27 2 4.0 4 1 24.00
B 5.37 2 3.0 3 1 19.00
C 6.50 2 4.0 4 1 24.00
Male D 2.47 2 2.0 2 1 14.00
Area E 9.93 2 5.0 2 2 22.89
G 6.70 2 4.0 4 1 24.00
H 4.40 2 3.0 3 1 19.00
| 351 2 2.0 2 1 14.00
K 4.03 2 3.0 2 1 14.00
L 4.93 2 3.0 3 1 19.00
Female M 1.97 2 1.0 1 1 9.00
Area N 11.07 2 6.0 6 1 34.00
0] 10.20 2 6.0 6 1 34.00
P 3.27 2 2.0 2 1 14.00
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Volume of Area Dimensions Ceramic
Block | Building | Reservoir Depth (m) (m?) i Tiles 30x
(m3/day) Length Width 30 (m?)
(m) (m)
Q 4.90 2 3.0 3 1 19.00
R 2.37 2 2.0 2 1 14.00
S 2.37 2 2.0 2 1 14.00
T 2.70 2 2.0 2 1 14.00
\Y 2.27 2 2.0 2 1 14.00

4.13.2 Cost Budget Plan (RAB)

The cost budget plan shows the total expenses that are necessary for the
construction of a project. The budget plan calculation relies on the 2023 Bogor City
HSPK and HSPK Bogor City 2022 due to the unavailability of the Bogor Regency
HSPK. Some of price obtained from the catalogue in website and from the report.
HSPK that used for calculation can be seen in the Appendix VI This text provides a
detailed account of the financial expenses associated with the construction of a
rainwater harvesting system at the Al Kahfi Islamic Boarding School in Bogor
Regency. The following table are the details of cost budget plan.

Table 4. 41 Cost Budget Plan of Guter PVC 6 Inches Installation

No Description Unit Coefficient Ung;;;'ce Iter(nRz)r Ice Total (Rp)
A | Manpower
Worker people/day 0.256 130,000.00 33,280.00 39,480,064.00
Plumber people/day 0.128 104,000.00 13,312.00 15,792,025.60
Foreman people/day 0.026 207,000.00 5,382.00 6,384,666.60
Total 61,656,756.20
g | Sutter PVC (6 m 1 17,08750 | 17,087.50 20,270,901.25
inches)
Total 20,270,901.25
C | Equipment
Total -
D Total (A+B+C) 81,927,657.45
E | Overhead & profit | 10% x D | 8,192,765.75
F | Unit Price of Work (D+E) 90,120,423.20
Rounding 90,150,000.00
Table 4. 42 Cost Budget Plan of Guter PVC 8 Inches Installation
No Description Unit Coefficient Ungql;n)‘lce IteTRz; Ice Total (Rp)
A | Manpower
Worker people/day 0.256 130,000.00 33,280.00 1,850,368.00
Plumber people/day 0.128 104,000.00 13,312.00 740,147.20
Foreman people/day 0.026 207,000.00 5,382.00 299,239.20
Total 2,889,754.40
g | CuterPVC(8 m 1 2536250 | 2536250 | 1,410,155.00
inches)
Total 1,410,155.00
C | Equipment
Total -
D | Total (A+B+C) 4,299,909.40
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E | Overhead & profit | 10% x D 429,990.94
F | Unit Price of Work (D+E) 4,729,900.34
Rounding 5,750,000.00
Table 4. 43 Cost Budget Plan of PVVC Pipe 50 mm Installation
No Description \ Unit | Coefficient \ Unit Price \ Item Price | Total (Rp)
A Manpower
Worker people/day 0.256 130,000.00 | 33,280.00 4,699,136.00
Plumber people/day 0.128 104,000.00 | 13,312.00 | 1,879,654.40
Foreman people/day 0.026 207,000.00 | 5,382.00 759,938.40
Total 7,338,728.80
B | PvCpipe5Omm | m | 1 27,225.00 | 27,225.00 | 3,844,170.00
Total 3,844,170.00
C | Equipment
Total -
D Total (A+B+C) 11,182,898.80
E | Overhead & profit | 10% x D | 1,118,289.88
F | Unit Price of Work (D+E) 12,301,188.68
Rounding 12,350,000.00
Table 4. 44 Cost Budget Plan of PVVC Pipe 65 mm Installation
No Description ‘ Unit ‘ Coefficient ‘ Unit Price ‘ Item Price | Total (Rp)
A | Manpower
Worker people/day 0.256 130,000.00 | 33,280.00 | 1,374,464.00
Plumber people/day 0.128 104,000.00 | 13,312.00 549,785.60
Foreman people/day 0.026 207,000.00 | 5,382.00 222,276.60
Total 2,146,526.20
B | PVC Pipe 65 mm m 1 39,675.00 | 39,675.00 | 1,638,577.50
Total 1,638,577.50
C | Equipment
Total -
D Total (A+B+C) 3,785,103.70
E | Overhead & profit | 10% x D | 378,510.37
F | UnitPrice of Work (D+E) 4,163,614.07
Rounding 4,200,000.00
Table 4. 45 Cost Budget Plan of PVC Pipe 80 mm Installation
No Description Unit Coefficient | Unit Price | Item Price | Total (Rp)
A | Manpower
Worker people/day 0.256 130,000.00 | 33,280.00 | 7,268,352.00
Plumber people/day 0.128 104,000.00 | 13,312.00 | 2,907,340.80
Overseer people/day 0.026 207,000.00 | 5,382.00 1,175,428.80
Total 11,351,121.60
B | PVC pipe 80 mm m 1 52,000.00 | 52,000.00 | 11,356,800.00
Total 11,356,800.00
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C | Equipment
Total -
D Total (A+B+C) 22,707,921.60
E | Overhead & profit ‘ 10% x D 2,270,792.16
F | Unit Price of Work (D+E) 24,978,713.76
Rounding 25,000,000.00
Table 4. 46 Cost Budget Plan of PVVC Pipe 80 mm Installation
No Description Unit Coefficient | Unit Price | Item Price | Total (Rp)
A | Manpower
Worker people/day 0.256 130,000.00 | 33,280.00 199,680.00
Plumber people/day 0.128 104,000.00 | 13,312.00 79,872.00
Overseer people/day 0.026 207,000.00 | 5,382.00 32,292.00
Total 311,844.00
B | PVC Pipe 125 mm m 1 146,625.00 | 146,625.00 | 879,750.00
Total 879,750.00
C | Equipment
Total -
D Total (A+B+C) 1,191,594.00
E | Overhead & profit ‘ 10% x D 119,159.40
F | Unit Price of Work (D+E) 1,310,753.40
Rounding 1,350,000.00
Table 4. 47 Cost Budget Plan of PVVC Pipe 80 mm Installation
No Description Unit Coefficient Um(tRF;;;'CE Iter(an;;)r '°® 1 Total (Rp)
A | Manpower
Worker people/day 0.256 130,000.00 | 33,280.00 | 2,349,568.00
Plumber people/day 0.128 104,000.00 | 13,312.00 79,872.00
Overseer people/day 0.026 207,000.00 | 5,382.00 32,292.00
Total 2,461,732.00
B | PVC pipe 100 mm m 1 92,575.00 | 92,575.00 555,450.00
Total 555,450.00
C | Equipment
Total -
D Total (A+B+C) 3,017,182.00
E | Overhead & profit | 10% x D 301,718.20
F | Unit Price of Work (D+E) 3,318,900.20
Rounding 3,350,000.00

The following is a cost estimate for acquiring pipe accessories.
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Table 4. 48 Cost Budget Plan of Pipe Accessories Procurement

No Material Demand Unit Price Total Price
1 | Gutter joint (6 inches) 324 Rp 2,050.00 Rp  664,200.00
2 | Gutter joint (8 inches) 15 Rp 3,665.00 Rp 54,975.00
3 | Gutter bracket (6 inches) 324 Rp 4,410.00 Rp 1,428,840.00
4 | Gutter bracket (8 inches) 70 Rp 6,965.00 Rp  484,067.50
5 | Pipe filter hub (50 mm) 15 Rp  5500.00 | Rp  82,500.00
6 | Pipe filter hub (65 mm) 4 Rp 6,000.00 Rp 24,000.00
7 | Gutter Angle (6 inches) 36 Rp 7,840.00 Rp  282,240.00
8 | Gutter Angle (8 inches) 7 Rp  13,580.00 | Rp 95,060.00
9 | Ball valve (2 inches) 45 Rp  55,000.00 | Rp 2,475,000.00
10 | Ball valve (3 inches) 12 Rp 195,000.00 | Rp 2,340,000.00
11 | Reducer (3" x 2") 14 Rp  16,000.00 | Rp  224,000.00
12 | Faucet socket (1/2 x 2") 38 Rp  13,500.00 | Rp  513,000.00
13 | Gutter stop end (6 inches) 36 Rp 2,045.00 Rp 73,620.00
14 | Gutter stop end (8 inches) 2 Rp 4,185.00 Rp 8,370.00
15 | Gutter outlet (6 inches) 18 Rp  13,125.00 | Rp  236,250.00
16 | Gutter outlet (8 inches) 1 Rp 23,260.00 | Rp 23,260.00
17 | Pipe Clamps (50 mm) 285 Rp 1,450.00 Rp  413,250.00
18 | Pipe Clamps (65 mm) 83 Rp 2,900.00 Rp  240,700.00
19 | Elbows AW 45° 2 inches 84 Rp  15885.00 | Rp 1,334,340.00
20 | Elbows AW 45° 3 inches 24 Rp  58,000.00 | Rp 1,392,000.00
21 | Reducer knee (2" x 4") 22 Rp  25,800.00 | Rp  567,600.00
22 | Tee pipe 57 Rp  13,500.00 | Rp  769,500.00
23 | Venturi Pipe 19 Rp  25500.00 | Rp  484,500.00
24 | First Flush Diverter Kit 19 Rp 832,940.00 | Rp 15,825,860.00
Total Rp 30,037,133
Next is the cost estimation of unit treatment which functions can be used to purify
rainwater for consumption. The following is a cost estimate for acquiring two units
for treatment, namely single media filter and ozone generator.
Table 4. 49 Cost Budget Plan of Unit treatment
No Material Demand Unit Price Total
1 Single Media Filter 19 Rp  2,305,000.00 | Rp  43,795,000.00
2 Ozone Generator 19 Rp 1,522,300.00 Rp 28,923,700.00
Next is estimation cost of pump from reservoir tank to the filter and from ground
reservoir to the water tap existing. Below is the table shown the cost estimation of
the pump
Table 4. 50 Cost Budget Plan of Water Pump
No Material Demand Unit Price Total
1 Pump 19 Rp 1,350,000.00 Rp  25,650,000.00
2 Shallow well pump 19 Rp 1,350,000.00 Rp  25,650,000.00
Total Rp 51,300,000.00

Rainwater storage utilizes reservoirs that are readily available in the market, hence the
size and price conform to the existing market standards. Table 4. 51 Below is the table
shown the cost estimation of the reservoir tank.
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Table 4. 51 Cost Budget Plan of Reservoir Tank

Buiglldin Car()ﬁ)city Eeizrr\{ﬁ | Number of Unit Price Total
apacity
A 12,000 6,000 2 1%?717,000.00 2?434,000.00
B 8,000 8,000 1 1%?765,000.00 1%?765,000-00
C 10,000 5,000 2 652"50,000,00 12?500,000.00
D 3,000 3,000 ) 4?500,000.00 45500,000-00
E 11,000 5,500 2 7?523,010.00 1R5F,)046,020.00
G 15,000 5,000 3 e?zpso,ooo_oo 1R8|?750,000.00
H 8,000 8,000 1 1%?765,000.00 1%?765,000.00
| 5,000 5,000 1 65550,000.00 6?550,000.00
K 4,000 4,000 1 5ngoo,ooo,oo stgoo,ooo.oo
L 4,000 4,000 1 5F,zgoo,ooo_oo 53(?00,000.00
M 4,000 4,000 1 5F,zgoo,ooo_oo 53(?00,000.00
N 11,000 5,500 2 73523,010_00 1?046,020.00
o) 10,000 5,000 2 eF,zgp5o,ooo_oo 13?500,000.00
P 5,000 5,000 1 eF,zgp5o,ooo_oo 6F,zzp5o,000.00
Q 10,000 5,000 2 sF,zgso,ooo.oo 12?500,000-00
R 5,000 5,000 1 6?550,000.00 6?550,000.00
s 5,000 5,000 1 6?550,000.00 6?550,000.00
T 5,000 5,000 1 6?550,000.00 6?550,000.00
i 3,000 3,000 1 4?500,000.00 4F,Q§oo,ooo.oo
Rp
Total 201,356,040.00

The cost budget plan for constructing a ground reservoir as the will be explained
based on the specific sort of work.
1. Soil Excavation Work

Below is an itemised breakdown of the expenses associated with excavating soil
for each building. The total cost is subsequently determined using the estimated
excavation volume as the unit price is already known.

Table 4. 52 Cost Budget Plan of Soil Excavation for each Building

Building

Soil Excavation

Volume of
Excavation

Unit Price/m3

Total

A

20.24

Rp  154,000.00

Rp

3,116,960.00
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Soil Excavation
Building Volume_of Unit Price/m3 Total
Excavation

B 15.18 Rp 154,000.00 Rp 2,337,720.00
C 20.24 Rp 154,000.00 Rp 3,116,960.00
D 10.12 Rp 154,000.00 Rp 1,558,480.00
E 17.67 Rp 154,000.00 Rp 2,721,418.33
G 20.24 Rp 154,000.00 Rp 3,116,960.00
H 15.18 Rp 154,000.00 Rp 2,337,720.00
I 10.12 Rp 154,000.00 Rp 1,558,480.00
K 10.12 Rp 154,000.00 Rp 1,558,480.00
L 15.18 Rp 154,000.00 Rp 2,337,720.00
M 5.06 Rp 154,000.00 Rp 779,240.00
N 30.36 Rp 154,000.00 Rp 4,675,440.00
0] 30.36 Rp 154,000.00 Rp 4,675,440.00
P 10.12 Rp 154,000.00 Rp 1,558,480.00
Q 15.18 Rp 154,000.00 Rp 2,337,720.00
R 10.12 Rp 154,000.00 Rp 1,558,480.00
S 10.12 Rp 154,000.00 Rp 1,558,480.00
T 10.12 Rp 154,000.00 Rp 1,558,480.00
\Y 10.12 Rp 154,000.00 Rp 1,558,480.00

2. Sand Backfill Work

Below is an itemised breakdown of the expenses associated with sand backfill for
The total cost is subsequently determined using the estimated
excavation volume as the unit price is already known.

each building.

Table 4. 53 Cost Budget Plan of Sand Backfill

Sand Backfill (m3)

Building Vg';crﬂgﬁf(f;;d Unit Price/m3 Total
A 0.60 Rp 337,027.00 Rp 202,216.20
B 0.45 Rp 337,027.00 Rp 151,662.15
C 0.60 Rp 337,027.00 Rp 202,216.20
D 0.30 Rp 337,027.00 Rp 101,108.10
E 0.75 Rp 337,027.00 Rp 252,770.25
G 0.60 Rp 337,027.00 Rp 202,216.20
H 0.45 Rp 337,027.00 Rp 151,662.15
| 0.30 Rp 337,027.00 Rp 101,108.10
K 0.45 Rp 337,027.00 Rp 151,662.15
L 0.45 Rp 337,027.00 Rp 151,662.15
M 0.15 Rp 337,027.00 Rp 50,554.05
N 0.90 Rp 337,027.00 Rp 303,324.30
(@] 0.90 Rp 337,027.00 Rp 303,324.30
P 0.30 Rp 337,027.00 Rp 101,108.10
Q 0.45 Rp 337,027.00 Rp 151,662.15
R 0.30 Rp 337,027.00 Rp 101,108.10
S 0.30 Rp 337,027.00 Rp 101,108.10
T 0.30 Rp 337,027.00 Rp 101,108.10
\Y 0.30 Rp 337,027.00 Rp 101,108.10

3. Concrete Work
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Below is an itemised breakdown of the expenses associated with concrete work
for each building.

Table 4. 54 Cost Budget Plan of Concrete Work for each Building

Concrete
Building Volume of Unit Price/m3 Total
Concrete (m?)
A 3.18 Rp 1,296,000.00 Rp  4,121,280.00
B 2.39 Rp 1,296,000.00 Rp  3,090,960.00
C 3.18 Rp 1,296,000.00 Rp  4,121,280.00
D 1.59 Rp 1,296,000.00 Rp  2,060,640.00
E 2.19 Rp 1,296,000.00 Rp  2,841,173.94
G 3.18 Rp 1,296,000.00 Rp  4,121,280.00
H 2.39 Rp 1,296,000.00 Rp  3,090,960.00
[ 1.59 Rp 1,296,000.00 Rp  2,060,640.00
K 1.59 Rp 1,296,000.00 Rp  2,060,640.00
L 2.39 Rp 1,296,000.00 Rp  3,090,960.00
M 0.79 Rp 1,296,000.00 Rp  1,030,320.00
N 4.77 Rp 1,296,000.00 Rp  6,181,920.00
0 4.77 Rp 1,296,000.00 Rp  6,181,920.00
P 1.59 Rp 1,296,000.00 Rp  2,060,640.00
Q 2.39 Rp 1,296,000.00 Rp  3,090,960.00
R 1.59 Rp 1,296,000.00 Rp  2,060,640.00
S 1.59 Rp 1,296,000.00 Rp  2,060,640.00
T 1.59 Rp 1,296,000.00 Rp  2,060,640.00
\% 1.59 Rp 1,296,000.00 Rp  2,060,640.00

4. Wall Formwork
Below is an itemised breakdown of the expenses associated with wall formwork
for each building.

Wall Formwork (m?)
Building Wall_ Framework Unit Price/m? Total
Requirements (m?)

A 20.00 Rp730,092.00 Rp14,601,840.00
B 16.00 Rp730,092.00 Rp11,681,472.00
C 20.00 Rp730,092.00 Rp14,601,840.00
D 12.00 Rp730,092.00 Rp8,761,104.00
E 17.89 Rp730,092.00 Rp13,060,282.73
G 20.00 Rp730,092.00 Rp14,601,840.00
H 16.00 Rp730,092.00 Rp11,681,472.00
[ 12.00 Rp730,092.00 Rp8,761,104.00
K 12.00 Rp730,092.00 Rp8,761,104.00
L 16.00 Rp730,092.00 Rp11,681,472.00
M 8.00 Rp730,092.00 Rp5,840,736.00
N 28.00 Rp730,092.00 Rp20,442,576.00
O 28.00 Rp730,092.00 Rp20,442,576.00
P 12.00 Rp730,092.00 Rp8,761,104.00
Q 16.00 Rp730,092.00 Rp11,681,472.00
R 12.00 Rp730,092.00 Rp8,761,104.00
S 12.00 Rp730,092.00 Rp8,761,104.00
T 12.00 Rp730,092.00 Rp8,761,104.00
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Wall Formwork (m?)

Building Wall Framework Unit Price/m? Total
Requirements (m?)
\% 12.00 Rp730,092.00 Rp8,761,104.00

5. Cover Plate Work
Below is an itemised breakdown of the expenses associated with cover plate
work for each building.

Table 4. 55 Cost Budget Plan of Cover Plate Work for each Building

_— Cover Plate (m?)
Building P
Cover Plate (m?) Unit Price/m?2 Total

A 0.78 Rp 123,225.00 Rp 96,670.01
B 0.59 Rp 123,225.00 Rp 72,641.14
C 0.78 Rp 123,225.00 Rp 96,670.01
D 0.39 Rp 123,225.00 Rp 48,612.26
E 0.91 Rp 123,225.00 Rp 112,226.69
G 0.78 Rp 123,225.00 Rp 96,670.01
H 0.59 Rp 123,225.00 Rp 72,641.14
| 0.39 Rp 123,225.00 Rp 48,612.26
K 0.39 Rp 123,225.00 Rp 48,612.26
L 0.59 Rp 123,225.00 Rp 72,641.14
M 0.20 Rp 123,225.00 Rp 24,583.39
N 1.17 Rp 123,225.00 Rp 144,727.76
0 1.17 Rp 123,225.00 Rp 144,727.76
P 0.39 Rp 123,225.00 Rp 48,612.26
Q 0.59 Rp 123,225.00 Rp 72,641.14
R 0.39 Rp 123,225.00 Rp 48,612.26
S 0.39 Rp 123,225.00 Rp 48,612.26
T 0.39 Rp 123,225.00 Rp 48,612.26
\% 0.39 Rp 123,225.00 Rp 48,612.26

6. Ceramic Tiles Work
Below is an itemised breakdown of the expenses associated with ceramic tiles
work for each building.

Table 4. 56 Cost Budget Plan of Ceramic Tiles Work for each Building

Building Ceramic Tiles 30x 30 (m?)
Ceramic Tiles 30x 30 (m?) Unit Price/m? Total
A 24.00 Rp 416,482.00 Rp  9,995,568.00
B 19.00 Rp 416,482.00 Rp 7,913,158.00
C 24.00 Rp 416,482.00 Rp  9,995,568.00
D 14.00 Rp 416,482.00 Rp 5,830,748.00
E 22.89 Rp 416,482.00 Rp 9,532,666.51
G 24.00 Rp 416,482.00 Rp  9,995,568.00
H 19.00 Rp 416,482.00 Rp 7,913,158.00
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Building Ceramic Tiles 30x 30 (m?)
Ceramic Tiles 30x 30 (m?) Unit Price/m? Total
| 14.00 Rp 416,482.00 Rp  5,830,748.00
K 14.00 Rp 416,482.00 Rp 5,830,748.00
L 19.00 Rp 416,482.00 Rp  7,913,158.00
M 9.00 Rp 416,482.00 Rp  3,748,338.00
N 34.00 Rp 416,482.00 Rp 14,160,388.00
] 34.00 Rp 416,482.00 Rp 14,160,388.00
P 14.00 Rp 416,482.00 Rp  5,830,748.00
Q 19.00 Rp 416,482.00 Rp 7,913,158.00
R 14.00 Rp 416,482.00 Rp  5,830,748.00
S 14.00 Rp 416,482.00 Rp 5,830,748.00
T 14.00 Rp 416,482.00 Rp  5,830,748.00
\% 14.00 Rp 416,482.00 Rp 5,830,748.00

4.13.3 Recapitulation of Cost Budget Plan

The recapitulation will be categorised rainwater harvesting systems for each
individual Islamic boarding school building and work type helping the prioritisation
of construction projects. This is a summary of the rainwater harvesting system
implemented at the Al Kahfi Islamic Boarding School in Bogor Regency.

Table 4. 57 Recapitulation of Cost Budget Plan of Rainwater Harvesting in Al Kahfi
Islamic Boarding School

Total Cost

Rain Harvesting System of Building A Rp  53,379,129.67
Rain Harvesting System of Building B Rp  42,390,601.00
Rain Harvesting System of Building C Rp  60,439,287.17
Rain Harvesting System of Building D Rp  38,952,498.34
Rain Harvesting System of Building E Rp 70,491,045.11
Rain Harvesting System of Building G Rp  81,320,793.55
Rain Harvesting System of Building H Rp  63,155,809.88
Rain Harvesting System of Building | Rp  45,980,275.59
Rain Harvesting System of Building K Rp  41,043,703.04
Rain Harvesting System of Building L Rp  52,580,591.13
Rain Harvesting System of Building M Rp  29,392,545.55
Rain Harvesting System of Building N Rp  80,431,792.25
Rain Harvesting System of Building O Rp  92,151,767.50
Rain Harvesting System of Building P Rp  43,815,518.59
Rain Harvesting System of Building Q Rp 47,710,214.13
Rain Harvesting System of Building R Rp  32,953,024.59
Rain Harvesting System of Building S Rp  29,418,548.59
Rain Harvesting System of Building T Rp  34,708,999.09
Rain Harvesting System of Building V Rp  31,719,021.09
Total Rp 972,035,165.90

PPN 11% Rp 106,923,868.25

Total Rp 1,078,959,034.15
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Total Cost
Rounding | Rp 1,079,000,000.00
One Billion Seventy-Nine Million Rupiah

The sum of the total costs and a tax rate of 11% as defined in Law no. 7 of 2021,

which relates to the harmonization of tax regulations.

Table 4. 58 Recapitulation of Cost Budget Plan of Rainwater Harvesting Per Type of

Work

Installation of Gutter and Pipe Rp 142,150,000.00
Accessories Procurement Rp  30,037,132.50
Unit Treatment Rp 72,718,700.00
Pump Procurement Rp  51,300,000.00
Reservoir tank Rp 197,069,240.00
Soil Excavation Rp  44,170,924.54
Sand Backfill Rp 5,216,305.05
Concrete Rp 57,472,292.30
Wall FormWork Rp 220,617,732.72
Cover Plate Rp 1,395,738.29
Ceramic Tiles Rp 149,887,100.51
Total Rp 972,035,165.9

PPN 11% Rp 106,923,868.25

Total Rp 1,078,959,034.16

Rounding Rp 1,079,000,000.00

One Billion Seventy-Nine Million Rupiah

4.17 Procedures for Maintaining a Rainwater Harvesting System

It is essential to regularly maintain the rainwater harvesting system to ensure its best

performance. Below is a protocol for maintaining a rainwater harvesting system.

1.
2.

3.
4. Replace the activated carbon filter media annually.

Remove sediments from the first flush diverter by opening the socket and cleaning it
Regularly maintain the gutters and the gutter filters by removing any debris such as twigs,
leaves, or other substances that may affect the quality of the water.

During the dry season, close the gate valve to the filter.

Periodically, cleanse the reservoir tank at a minimum interval of 6 months employing the
subsequent procedure

e Water being pumped out.

e Workers access the reservoir through the manhole to clean the walls and floor of

reservoir.

e Remove the accumulated sediment from the reservoir by open the bottom tap

o Refill the reservoir.
To rid the media of particles, backwash the water filter. When the arrow indicates
"backwash," turn the lever to cause water to automatically enter from the bottom and
exit upward into the backwash water drainpipe.
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CHAPTER V
CONCLUSION AND SUGGESTION

5.1 Conclusion

The rainwater collecting system of the Al Kahfi Islamic Boarding School in Bogor

Regency was planned, and the following conclusions were drawn.

1.

The laboratory tests showed that the rainwater collected from various rainwater gutters
consistently surpassed the drinking water quality limits for both E. Coli and total
coliform parameters. At certain intervals, it exhibits low pH levels, high turbidity,
coloration, and elevated levels of manganese and chromium. The rain at the Al Kahfi
Islamic boarding school is measured in terms of rain intensity. It was observed that the
rain intensity in the male student area ranged from 84.1 mm/hour to 179.73 mm/hour.
The range for the female student area is 59.11 mm/hour to 160,59 mm/hour. The
estimated percentage of rainwater that can be used as an alternative drinking water for
buildings A,B,C,D,E,G,H, I,J,K,L,M,N,O,P,Q,R, S, T, and V based on period
of one decade are, 87%, 68%, 77%, 47%, 60%, 61%, 45%, 44%, 51%, 46%, 68%,
54%, 53%, 62%, 113%, 82%, 82%, 94%, and 50% respectively.

A rainwater harvesting system is proposed for all dormitory buildings, except Usaid,
Maria Qibtiyah, Aisyah, and Khodijah. The rainwater collected is stored in tanks with
varying capacities based on the intensity of the rain. The prepared reservoir has a
storage capacites of 12 m3, 8 m?, 10 m3,3m?3, 11 m?, 15 m3, 8 m® and 5 m?® respectively
for dormitory buildings A, B, C, D, E, G, H, and I. while for buildings K, L, M, N, O,
P,Q,R,S, T,and V respectively 4 m3 4m3 4m3 11 m3,10 m® 5m3 10 m3, 5m3 5
m3, 5 m® and 3 m®. Afterward, the water undergoes pumping and is subjected to
treatment using an active carbon filter and ozonation. Subsequently, the drinking water
is briefly kept in a ground reservoir prior to being sent to the tap.

The total cost estimation for designing a rainwater harvesting system at Al Kahfi
Islamic Boarding School is IDR 1,079,000,000.00

5.2 Suggestion

The following are recommendations for improving the rainwater harvesting system

at the Al Kahfi Islamic Boarding School in Bogor.

1.

2.

For researchers to obtain accurate findings, it is necessary to collect rainwater
samples on a minimum of three times.

Efforts have started to implement rainwater harvesting devices in various locations to
maximise the utilisation of rainfall.

103



104



REFERENCES

Abdulla, F. A., & Al-Shareef, A. W. (2009). Roof rainwater harvesting systems for household
water supply in Jordan. Desalination, 243(1), 195-207.
https://doi.org/10.1016/j.desal.2008.05.013

Adewumi, B., Familusi, A., Olusami, J., & Ogundare, D. (2017, September 1). Construction of
Charcoal Filter for Rainwater Treatment.

Anchan, S. S., & Shiva Prasad, H. C. (2021). Feasibility of roof top rainwater harvesting
potential—A case study of South Indian University. Cleaner Engineering and
Technology, 4, 100206. https://doi.org/10.1016/j.clet.2021.100206

Andini, A. (2017). Analisa Kadar Kromium VI [Cr (VI)] Air di Kecamatan Tanggulangin,
Sidoarjo. Jurnal SainHealth, 1(2), 55. https://doi.org/10.51804/jsh.v1i2.105.55-58

Arianti, 1., Soemarno, Aw, H., & R, S. (2021). Rainfall estimation by using Thiessen Polygons,
Inverse Distance Weighted, Spline, And Kriging Methods: A case study in Pontianak,
West Kalimantan. http://repository.polnep.ac.id/xmlui/handle/123456789/1972

Ariyani, S., Asmawit, Utomo, P., & Cahyanto, H. (2020). PENINGKATAN KUALITAS
KEASAMAN (pH) PADA SUMBER AIR UNTUK INDUSTRI AIR MINERAL
DENGAN METODE PENYARINGAN. JURNAL BORNEO AKCAYA, 6, 33-42.
https://doi.org/10.51266/borneoakcaya.v6il.158

Asnur, P. (2021). EVALUASI KEMAMPUAN DAN KESESUAIAN LAHAN PERTANIAN
DI KABUPATEN BOGOR. UG Journal, 14(2), Article 2.
https://ejournal.gunadarma.ac.id/index.php/ugjournal/article/view/3553

Badan Standarisasi Nasional. (n.d.). Sni 03 7065 2005. Scribd. Retrieved December 15, 2023,
from https://id.scribd.com/document/361007704/sni-03-7065-2005-plambing-pdf-R1

Badan Standarisasi Nasional. (1991). SNI 06-2412-1991.
https://pesta.bsn.go.id/produk/detail/2780-sni06-2412-1991

Bayable, A., Desta, A., & Fassil, A. (2020). Evaluating the efficacy of household filters used
for the removal of bacterial contaminants from drinking water. African Journal of
Microbiology Research, 14, 273-279. https://doi.org/10.5897/AJMR2020.9344

Bhagat, N. (2017). Flood frequency analysis using Gumbel’s Distribution Method: A case study
of Lower Mahi Basin, India. Ocean Development and International Law, 6, 51-54.
https://doi.org/10.11648/j.wr0s.20170604.11

bhakti. (2012, April 2). Efisiensi Ozonisasi Air Tanah Dalam Proses Desinfeksi. Karya Tulis
IImiah Itenas. https://lib.itenas.ac.id/kti/?p=565

Bullo, T., & Bayisa, Y. (2022). OPTIMIZING THE REMOVAL EFFICIENCY OF
CHROMIUM FROM TANNING PLANT EFFLUENT BY ADSORPTION METHOD
WITH ACTIVATED CARBON CHAT STEMS (CATHA EDULIS) USING RESPONSE
SURFACE METHODOLOGY. 6, 26-32. https://doi.org/10.26480/wcm.01.2022.26.32

Campisano, A., Butler, D., Ward, S., Burns, M. J., Friedler, E., DeBusk, K., Fisher-Jeffes, L.
N., Ghisi, E., Rahman, A., Furumai, H., & Han, M. (2017). Urban rainwater harvesting
systems: Research, implementation and future perspectives. Water Research, 115, 195—
209. https://doi.org/10.1016/j.watres.2017.02.056

Dabrowska, L. (2021). The Effect of Ozonation, Coagulation and Adsorption on Natural
Organic Matter Removal. Journal of Ecological Engineering, 22(9), 216-223.
https://doi.org/10.12911/22998993/141377

Dianawati, R., Wahyuningsih, N., & Nur, M. (2018). Treatment of hospital waste water by
ozone technology. Journal of Physics: Conference Series, 1025, 012013.
https://doi.org/10.1088/1742-6596/1025/1/012013

105



du Prel, J.-B., Hommel, G., Rohrig, B., & Blettner, M. (2009). Confidence Interval or P-Value?
Deutsches Arzteblatt International, 106(19), 335-339.
https://doi.org/10.3238/arztebl.2009.0335

Erabee, I. K., & Ethaib, S. M. (2018). Performane of Activated Carbon Adsorption in Removing
of Organic Pollutants from River Water. International Journal of Engineering &
Technology, 7(4.20), Article 4.20. https://doi.org/10.14419/ijet.v7i4.20.26134

Ertop, H., Kociecka, J., Atilgan, A., Liberacki, D., Niemiec, M., & Rolbiecki, R. (2023). The
importance of rainwater harvesting and its usage possibilities: Antalya example
(Turkey). Water, 15(12), Article 12. https://doi.org/10.3390/w15122194

Faktor Keamanan(Safety Factor) Dalam Perancangan Elemen Mesin | Libratama.com. (n.d.).
Retrieved July 25, 2024, from https://libratama.com/faktor-keamanansafety-factor-
dalam-perancangan-elemen-mesin/

Fathar, I. R., Hamzah, A. H. P., & Nurhasanah. (2022). Pemanfaatan Ozon Sebagai Teknologi
Berkelanjutan Daur Ulang Air Limbah Domestik Hotel X Lembang | INSOLOGI: Jurnal
Sains dan Teknologi. https://journal.literasisains.id/index.php/insologi/article/view/234

Febriyana, N. A., & Masdugi, A. (2020). Aeration—Advanced Filtration (AAF) Treatment for
reducing iron and chloride in natural groundwater. IPTEK The Journal for Technology
and Science, 31(2), Article 2. https://doi.org/10.12962/j20882033.v31i2.5581

Forster, J. (1998). The influence of location and season on the concentrations of macroions and
organic trace pollutants in roof runoff. Water Science and Technology, 38(10), 83-90.
https://doi.org/10.1016/S0273-1223(98)00736-7

Hatt, J., Germain, E., & Judd, S. (2013). Granular activated carbon for removal of organic
matter and turbidity from secondary wastewater. Water Science and Technology : A
Journal of the International Association on Water Pollution Research, 67, 846-853.
https://doi.org/10.2166/wst.2012.644

Herlambang, A. (2018). Teknologi penyediaan air minum untuk keadaan tanggap darurat.
Jurnal Air Indonesia, 6(1). https://doi.org/10.29122/jai.v6i1.2455

Hossen, A., Ahmed, F., Saha, S., & Mondal, M. (2023). Advantages of ozone disinfection
method for water purification over chlorine disinfection. Natural Resources
Conservation and Research, 6, 2090. https://doi.org/10.24294/nrcr.v6i2.2090

Inglezakis, V. J., Poulopoulos, S. G., Arkhangelsky, E., Zorpas, A. A., & Menegaki, A. N.
(2016). Chapter 3—Aquatic environment. In S. G. Poulopoulos & V. J. Inglezakis
(Eds.), Environment  and Development (pp. 137-212). Elsevier.
https://doi.org/10.1016/B978-0-444-62733-9.00003-4

Ismail, A., Harmuni, H., & Mohd, R. R. M. A. Z. (2017). Removal of iron and manganese using
granular activated carbon and zeolite in artificial barrier of riverbank filtration. AIP
Conference Proceedings, 1835(1), 020056. https://doi.org/10.1063/1.4983796

Jamalinezhad, M., Hassani, A. H., Borghei, M., & Amin, M. M. (2021). Performance evaluation
of ultraviolet radiation and ozone disinfection for municipal secondary effluent reuse
(Case study in Isfahan North wastewater treatment plant). Desalination and Water
Treatment, 223, 105-113. https://doi.org/10.5004/dwt.2021.27061

Jiang, J.-Q. (2015). The role of coagulation in water treatment. Current Opinion in Chemical
Engineering, 8, 36-44. https://doi.org/10.1016/j.coche.2015.01.008

Kepmenpupr. (2001). 2001-Kepmenpupr nomor 534/KPTS/M/2001. Google Docs.
https://drive.google.com/file/d/1SPR5dKJAAKsB_Rdyp98MFL7Y_0yGZoh8/previe
w?usp=embed_facebook

Kevin, A., Adhani, R., & Hamdani, R. (2023). HUBUNGAN KADAR pH, MAGNESIUM,
FLUOR DAN FERRUM AIR SUNGAI KONSUMSI TERHADAP INDEKS KARIES.
Dentin, 7(3), Article 3. https://doi.org/10.20527/dentin.v7i3.10749

106



Lestari, R., Ramadhani, R., Sherawali, S., & Yudha, A. T. R. (2021). Air dan dampak
kelangkaannya bagi perekonomian masyarakat urban: Studi pustaka Pulau Jawa.
OECONOMICUS Journal of Economics, 6, 38-48.
https://doi.org/10.15642/0je.2021.6.1.38-48

Mohammed, J., Jaafar, N., Poh, L., Evuti, A., & Mohammed Evuti, A. (2013). Removal of
Colour from Waste Water Using Coconut Shell Activated Carbon (CSAC) and
Commercial  Activated Carbon (CAC). Jurnal Teknologi, 60, 15-19.
https://doi.org/10.11113/jt.v60.1387

Nabavi, E., Niavol, K. P., Dezvareh, G. A., & Darban, A. K. (2023). (PDF) A combined
treatment system of O3/UV oxidation and activated carbon adsorption: Emerging
contaminants in hospital wastewater.
https://www.researchgate.net/publication/369275016_A_combined_treatment_system
_of _O3UV _oxidation_and_activated_carbon_adsorption_emerging_contaminants_in_
hospital _wastewater

newsunair. (2021, May 3). Analisis Logam Berat (Kadmium, Kromium, Timbal, Mangan, Dan
Seng) dalam Air Sumur. Unair News. https://news.unair.ac.id/2021/05/03/analisis-
logam-berat-kadmium-kromium-timbal-mangan-dan-seng-dalam-air-sumur/?lang=id

Nurhijriah, L., Ruhiyat, Y., Saefullah, A., & Rostikawati, D. A. (2022). Pemetaan distribusi
curah hujan rata-rata menggunakan metode isohyet di wilayah Kabupaten Tangerang.
Newton-Maxwell Journal of Physics, 3(2), Article 2.
https://doi.org/10.33369/nmj.v3i2.23100

Raimondi, A., Quinn, R., Abhijith, G. R., Becciu, G., & Ostfeld, A. (2023). Rainwater
harvesting and treatment: State of the art and perspectives. Water, 15(8), Article 8.
https://doi.org/10.3390/w15081518

Rakhecha, P., & Singh, V. (2009). Applied hydrometeorology. In Acoustical Physics.
https://doi.org/10.1007/978-1-4020-9844-4

Rekhate, C. V., & Srivastava, J. K. (2021). Effectiveness of O3/Fe2+/H202 process for
detoxification of heavy metals in municipal wastewater by using RSM. Chemical
Engineering and Processing - Process Intensification, 165, 108442.
https://doi.org/10.1016/j.cep.2021.108442

Rengganis, H., & Harnandi, D. (2011). Penilaian kondisi air tanah dan upaya konservasi di
wilayah cekungan air tanah Bogor. JURNAL TEKNIK HIDRAULIK, 2(2), 165-178.

Sajjad, M. M., Wang, J., Afzal, Z., Hussain, S., Siddique, A., Khan, R., Ali, M., & Igbal, J.
(2023). Assessing the impacts of groundwater depletion and aquifer degradation on land
subsidence in Lahore, Pakistan: A PS-InNSAR approach for sustainable urban
development. Remote Sensing, 15(22), Article 22. https://doi.org/10.3390/rs15225418

Singh, D., Choudhary, M., Meena, M., & Kumar, C. (2019). Rain water arhvesting for food and
livelihood security: A case study from Pali, India. Open Agriculture, 4, 767—777.
https://doi.org/10.1515/0pag-2019-0071

Suripin. (2004). Sistem Drainase Perkotaan yang Berkelanjutan. ANDI.

Tewalt, S., Sato, M., Dulong, F., Neuzil, S., Kolker, A., & Dennen, K. (2005). Use of Ozone to
Remediate Manganese from Coal Mine Drainage Waters. 22nd American Society of
Mining and  Reclamation  Annual National = Conference 2005, 2.
https://doi.org/10.21000/JASMR05011166

Wang, W., Chen, L., & Xu, C.-Y. (2021). Hydrological modeling in water cycle processes.
Water, 13(14), Article 14. https://doi.org/10.3390/w13141882

Wang, W., Li, C., Dong, Y., Chen, Z., Yang, L., Wei, Y., Wu, K., Zhang, H., & Tian, Y. (2022).
Removal Performances of Turbidity, Organics, and NH4+-N in a Modified Settling

107



Tank with Rotating Biological Discs Used for Enhancing Drinking Water Purification.
Water, 14(24), Article 24. https://doi.org/10.3390/w14244066

Wigati, R., Mina, E., Kusuma, R. I., Kuncoro, H. B. B., Fathonah, W., & Ruyani, N. R. (2022).
Implementasi pemanenan air hujan (rainwater harvesting) pada masa pandemi Covid-
19 di Kota Serang. Dharmakarya : Jurnal Aplikasi Ipteks Untuk Masyarakat, 11(1),
Article 1. https://doi.org/10.24198/dharmakarya.v11i1.37903

Zhu, L., Gong, H., Li, X., Wang, R., Chen, B., Dai, Z., & Teatini, P. (2015). Land subsidence
due to groundwater withdrawal in the northern Beijing plain, China. Engineering
Geology, 193, 243-255. https://doi.org/10.1016/j.engge0.2015.04.020

108



APPENDIX
APPENDIX | Laboratory Test Results
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X e’ Jin, Raya KSR Dadi Kusmayadi No.27B Cibinong Bogor 16914
Telopon/faksimill (021) 8753269 Email labkeskabogor@gmail.com

LAPORAN HASIL PENGUJIAN

Nomor surat  445.9/ 04 O Labkes
Nomor Kode Laboratorium 10952 (KM)
Jenis contoh uji : Alr minum
Nama Pemohon : ANNISA SOFIA AFIFAH

J1. Setu Sela Kaum Pandak Karadenan
Lokasl sampling : PESANTREN TERPADU AL KAHFI MASJID PUTRA (AIR HUJAN)
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Tanggal pemeriksaan contoh uji : 07 Maret 2024

Berdasarkan Peraturan Menteri Kesehatan RI Nomor 2 Tahun 2023
rmmmmnummmmmurmm
Tontang Kesehatan

STANDAR BAKU MUTU HASIL
NO PARAMETER UNIT | X ADAR MAKSIMUM) | PEMERIKSAAN METODE
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3 | Besi (lerdarut)* mh 02 <003 IKU /LM (K)-010 Spekerofetometri
4 | Fluoride terlant)* mgh 15 0.24 IKU /LM (K)-007 Spebrofotometri
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7 | Timbal (leriant)* my! 0,01 @01 IKU /LM (X017 Spektrofotomets
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uwmmww«mmmwtmmm:mm
z)mmzmmwmmmmmmmmm
s;mwmmmmmmmmmmw

4) W)odoloh penando parameter yang diperiksa divor dorf stondar boku muty (kodar maksimum) yang diperbalehikan
s)wabhmmmmmrmmwwfcms:mr
6) pH dan suhu o Ukur o Laboratorium

Nama Pemeriksa: Nanda Rizki Winartha
Nama Verifikator: Penny Listiyanty

Hal 3 dari4

Figure 1 Results of Laboratory Tests for Rainwater from Male's Mosque on Day 1
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UPTD Laboratorium Kesehatan Daerah ! KAN
Jl. RM. Tirto Adhi Soesjo No. 3 Tanah Sareal Kota Bogor 18181 gistas -

Telp! Faksimidi - (0251) 8385082

FR5.6-L0.1LP Rev: 1

1. Nama pemohcn

2, Alamat pemohon

3, Deskripsi penerimaan contoh uji
8, Nomeor laberatorium
b. Jenis contoh ujl
¢. Identitas Contoh Uji

d. Tanggal dan waktu pengambian®

e. Tanggal dan jam penerimaan
f. Kondsi saat diterima
4, Baku Mutu yang Dacu

LAPORAN HASIL PENGUJIAN
Nomor: 306/UPTD Labkesda-KM/03/24

Hal 1 dari 1 halaman

Annisa Sofia

© 1L Setu Sela Karadenan Kec. Cibinng

277/KM/03/2024

Alr Minum

Alr Hugan Masiid Putra

© Maret 2024 P, 13.18 WIB

7 Maret 2024 Pkl, 10.33 WIB

Dikemas dalam Polietilen 2,5 Liter dan Botol Kaca 300 ml.

Peraturan Menteri Kesehatan Rl No. 2 tahun 2023 tentang Peraturan
Pelaksanaan Peraturan Pemerintah Nomer 66 Tahun 2014 tentang

Kesshatan Lingkungan

5. Tangaal selesal pemenksaan 21 Maret 2024
6. Hasll pemeriksaan S

Hasil
No Parameter
Fisika ¢ 3
1. Kekeruhan NTU 0,73 <3 SNT 06-6989.25-2005
BRI A5 s e
1. | Nitrit sebagai NO; tertarut” mylL | 0018 | 3 SNI 06 £989.9-2004
Mikrobiologi 3 = R
1. | Total Coliformy’! CFU/100 mL 239 0 SM APHA 23" Ed. 92228, 2017
2. Escherichi cod CFU/100 mL 189 0 | SM APHA 23" B¢, 92220, 2017
Keterangao:
1) nJm-ammmummwmmunmmr
2) Rerdacanan Lampian Peraturan Manten Kasahaian RTNo. 2 5un 2023 teieang Peraturan Prlaksansen Peraturan Pemenintah Nomar 8 Tatun 2014 tentang

Kesenatan Linghurgan BA3 TLAL

3) Terskredtas SN ISOVIEC 17025: 2017 oieh Komte Akradityd Nazona (KAN)
L) Hasd d b Bsk Mutsi yang dpertoletican

Bégor, 21 Maret 2024
Koordinator Teknis

Vi

Hendra Susanto, 58I, M5i
NIP : 15761017.200501.1.005

A

Hasd pengujian ine beak untuk digandakan dan Vh‘::w:?:édaku untuk contoh-contoh tersebut di atas
pengaduan tidak akan dilayan setelah dua munggu dan penerbifan faporan hasd pengujian

Figure 2 Results of Laboratory Tests for Rainwater from Male's Mosque on Day 1
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&| UPT. LABORATORIUM KESEHATAN KELAS A
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Telepon/faksimill (021) 8753269 Email labkeskabogor@gmail.com
LAPORAN HASIL PENGUJIAN
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Tanggal pengambilan contohyfl ¢ 12 Maret 2024
Tanggal pemeriksaan contohyji ~ + 13 Maret 204
Bordasarkan Poraturan Menter] Kesehatan RI Nomor 2 Tahun 2023
Teatang Paraturan Piaksaraen Porataran Purrintah Nomor 4 Tahun 2014
STANDARBAKUMUTU | HASIL
vol  TARaaER N o | povERiksARN HeTODE
PARMMETER FBK
1| Wma' T 0 030 | IKUAMK)M001 Spekirolotometrl
PARAMETER KINUW =
2| Aumlom efond) ! 02 000 [ /N (k006 Spotmootsner__
BT ! 02 QA0 [ K0 /A (K}010 Spektrolotometrl
4 | Fuodde fuiu)* my! 15 026 | Ik /LM (007 Spektroletometri___
§ | Mangan o) m! X Q0| K0 /N (013 Sperofotsmetl
0| Krombum v 6 lodant)* gl 1] Q| IKUAM K932 Spekilobmed
7| Tl ot ! 001 Q01| KUANKM17 Spoktrfoometri

Feterangon:
1) Penpombilon contoh g o tangguiowad UPT Loborstorum Kesehoton Kabupoten bogor
1) Laporen pengun tidok untuk dgundokan da havyo berlaky untuk conto o tersedut dtes

1) Pengodu ok okn disyon] seteloh gy setlh penerbten aporen b i

4] tlodolah pensnds porometer pong diperiia diar dan stonde ok muty (kodor maksimun) yorg dperborehban
) Jadoloh penande parameter tersebut bidak terarediaui M BONEC 17025 : 2017

] i don s Uher  Lobortorie

Nams Peoefksa: Nanda ek Winartha
Naa Vertfhato- Penny Listyaty

Hal2 darl 3

Chinong 01 Aprl 2024

Kepala UPT Labocatarium Kesehatan Kelas

<l

dr. 5 Irant
NIP 196908072002122004

Figure 3 Results of Laboratory Tests for Rainwater from Male's Mosque on Day 2
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PEMERINTAH KOTA BOGOR
DINAS KESEHATAN

UPTD Laboratorium Kesehatan Daerah !KAN

Memte Abradaan: Mateacal

2 RM. Tirto Achi Soarjo No. 3 Tansh Sareal Kota Bogor 16181 ooy
Telp/ Faksimil : (0251) 8385082

FR $.8-LO.LP Revi 1 LAPORAN HASIL PENGUJIAN ATy b |

Nomor: 327/UPTD Labkesda-KM/03/24

1. Narma pemchon ¢ Annisa Sofia
2, Alamat pemohon : Ji Setu Seia Karadenan Kec. Cibinong
3. Deskripsi penerimaan contoh uji
2. Nomor laboratorium T 298/KM/03/2024
b. Jenis contoh ujl ¢ Air Minum
. Identitas Contoh Ujl : Sampel Air Hujan Masjd Putra (Day 2)
d. Tanggal dan waktu pengambilan®  : 12 Maret 2024 Pid. 15.11 WIB
e. Tanggal dan jam penerimaan ¢ 13 Maret 2024 Pid. 11,45 WIB
f. Kendisi saat diterima ¢ Dikemas dalam Polietilen 2,5 Liter dan Botol Kaca 300 mL
4. Baku Mutu yang Diacu ¢ Peraturan Menteri Kesehatan RI No. 2 tahun 2023 tenlang Peraturan
Pelaksanaan Peraturan Pemerintah Nomar 66 Tahun 2014 tentang
Kesehatan Lingkungan
5. Tanggal selesal pemerlksaan 1 25 Maret 2024
6. Hasil pemeriksaan & =3 .
No Parameter Cstan | o M sk Mt Metode
Fislka O AL i (W2 OO
1. | Kekeruhan NTU 038 <3 ____SNI 06-6989.25-2005 ]
Kimia === lem= it
1. | Nitrit sebagai NOpterferut™ | mg/l | 0,096 3 | SNIDB6989.9-2004
Mikrobiologi
1. | Total Coliform’! _CFU100mL | 184% 0 | SMAPHA 23" Ed. 92228, 2017
2. Escharnchi cod® CFU/100 mL. 140% [} SM APHA 239 Ed, 92220, 2017 |
1) N;nﬁmmalwummmmmw
2) ampran P Mertar K1 No. 2 tahun 2023 tentang P P Persturan Nomar 66 Tarun 2014 tertang
Kesesatan Lngaungan 843 TLAL
3) Terskredtas SNI ISOVIEC 12025:2017 cleh Komete Akracitis Nawoned (KAN)
| 4} Hesl O hir Baky Muts vang dpercoiehian

Yl Bogor, 27 Maret 2024
-~ Koordinator Teknis

A

Hendra Susanto, SS5i, MSi
NIP : 19761017.200501.1.005

Haslil pangugan Ini tidak untuk digandakan dan hanya berlaku untuk contoh-contah tersebut di Mas
pengaduan lidak axan dilayani setelah dua minggu dan penarbitan laporan hasil penguEan

Figure 4 Results of Laboratory Tests for Rainwater from Male's Mosque on Day 2
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DINAS KESEHATAN KABUPATEN BOGOR

UPT. LABORATORIUM KESEHATAN KELAS A
Jin. Raya

KSR Dadi Kusmayadi No.278 Cibinong Bogor 16914

Telepon/faksimili (021) 8753269 Email labkeskabogor@gmail.com

LAPORAN HASIL PENGUJIAN
Nomor surat + 45,9/ WA L Labkes
Nomor Kode Laboratorium 10905 (KM )
Jenis contoh uji + Al minum
Nama Pemohon : ANNISA SOFIA AFIFAH
. Setu Sela Kaum Pandak Karadenan
Lokasi sampling : PESANTREN TERPADU AL KAHFI (AIR TANAH)
Tanggal pengambilan contoh uji : 04 Maret 2024
Tanggal pemeriksaan contoh uji : 05 Maret 2024
Bordasarkan Peraturan Menteri Kesahatan RI Nomor 2 Tahun 2023
Tentang Peraturan Pelaksanaan Poraturan Pemerintah Nomor 66 Tahun 2014
Tontang Kesehatan
STANDAR BAKU MUTU HASIL
X PARAMETER | UNIT |\ pAR MAKSIMUM) | PEMERIKSAAN W
| PARAMETERFBK___
1| Wama® TCU 10 020 KU AM(K}001 Spektrolotometri
PARAMETER KIMAWI ]|
2| Auminium (ledarct)* mo! 02 0,06 TKU /LM (X)-006 Spektrolotometri
3 | Besl terlanut)* mg! 02 0,01 TKU /LM (K)-010 Spektrolotometrt |
4| Foorde fledant)* mg! 15 <010 IKU /LM (K)007 Speksrolotometri |
§ | Mangan (ledant)* mgl 04 0,02 KU /LM (K)-013 Spektrofotometri
6 | Kromium val 6 (C*) (iedanut)* 0,01 0,02 IKU /LM (K032 Spekwololomeld
7 | Timbel (telarut)* mg! 0,01 <001 IKU ALM (K017 Spektrofotomeerd |
Keterongan ;
1) Pengambilon contah uji dikvar tanggungiowab UPT Laboratorium Kesehatan Kabupaten Bogor
2] Laparan pengujion tidok untuk digandekan don hanya berlaky untuk contoh f tersebut diotas
3) Pengaduan tidak okan dlayon setelah dua minggu seteloh penerbitan loporan hasi
4] odoloh penanda parameter yong dperikso divor dori standar baky mutu (kadar maksimum) yony digerbolehkan
§)*Jodoloh penanda parameter tersebut tidok terokreditasi SNI ISOAEC 17025 : 2017
) pH dan sub &l Ukw di Laboratorium T
pifinbng, 23 Maret 2024
Nama Pemerfksa: Nanda Rizki Winartha W
Nama Verifikator: Penny Listiyanty Kepala $&7 Laboratorium Kesehatan Kelas A
AUpatErTiRor
ISt irfanti H
96906072002122004
Hal 1 darl2

Figure 5 Results of Laboratory Tests for Groundwater on Day 1
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PEMERINTAH KOTA BOGOR
DINAS KESEHATAN

Laboratorium Kesehatan Daerah

Telpd Faksinll - (0251) 8385082

YKAN

e Abreewrs Was ol

JI.RM. Tirto Adhi Soedjo No. 3 Tanah Saresl Kota Bogor 16161 LR

LAPORAN HASIL PENGUJIAN

1. Nama pemchon
2. Alamat pemohon
3. Deskripsi penerimaan contoh uji
3, Nomor laboratorium
. Jenis conton uji
¢, Identitas Contoh Uyl
d. Tanggal dan waktu pengambilan®!
€. Tanggal dan 1am penerimaan
f. Kondisi saat dterima
4. Baku Mutu yang Diacu

Nomor: 285/UPTD Labkesda-KM/03/24

Annisa Sefia
JI. Setu Sela Karadenan Kec. Cibinong

256/KM/03/2024

Air Minum

Air Tanah

4 Maret 2024 PK. 14.19 WIB

5 Maret 2024 Pid. 11.25 WIB

Dikamas dalam Poletilen 2,5 Liter dan Botol Kaca 300 mL

Peraturan Menteri Kesehatan RI No. 2 tahun 2023 tentang Peraturan

Pelaksanaan Peraturan Pemerintah Nomor 66 Tahun 2014 tentang

Hal 1 dari 1 haiaman

Kesehatan Lingkungan
5. Tanggal saiesal pemeriksaan 18 Maret 2024
6 Hasll pemeriksaan : ,
Hasil
N Parameter Csen |t s | Metode
}mp 5
L. | Kekeruhan NTU 082 A SNI 06-6989.25-2005 ,
'1_,“ Nitrit sebagai NO; terfarut? | mg/L <0,005 3| ~ SNI 06 6985.9-2004
| Total Colform? CRu10omL | 45 0 z SM APHA 23" Ed. 92228, 2017
| Escharichia col ™! (CFU/100 mL 59 [ | SMAPHA 23 Ed. 92220, 2017
W
i) chmmmmmwm
i) B Mernen RINo. 2 tatun 2023 tentang Perats Peraturan Pemarineal Momor 66 Tehun 2014 tertzng
wum BA1
k)] msﬂmmzmummmmm(m
4) Masi di luar Bakes Muty
ﬁm 20 Maret 2024
Keordinator Teknis

%

Hendra Susanto, SSi. MSi
NIP : 19761017.200501.1,005

Hasil pengujien ini tidak urituk cxéamakan dan hanya berlaku untuk contoh-contoh tersebut di atas.
pengaduan tidak akan disyan $eételah dua minggu dari penerbitan laporan hasil pengujian

Figure 6 Results of Laboratory Tests for Groundwater on Day 1
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UPT. LABORATORIUM KESEHATAN KELAS A

JIn. Raya KSR pag Clbinong Bogor 1
Tolaponfakgim (m,‘.'%"&'.'."e.'f.’:u”&mmmwm

N LAPORAN HASIL PENGUJIAN
st
Nomor Koy HHB8/ 0a4abkes
lue:umm...,b“" » W)
i Penyoh + Al minum
* ANNISA SOFIA AFIEAN
Lokt sanping 1L Setu Sela Kaum Pandak Karadenan

! | PESANTREN TERPADU AL KAHFI (AR TANAH)
180 Pngumboncontol 0 et 204

T
"B pemerhsan conoh ) 0 aret 2024

Paraturon Monter Kesshaton R Nomor 2 Tahun 202
Wmmmmmmurmm

No PARAMETER STANDARBAKUMUTU | HASIL METODE
1| Wang®
— o

. i n 00| KUAWKYO! Spokreitamet
; ::"'“"""W ol 02 T
; fera) ol 02 Q0| 10 /00 (X010 Syt
: Florde e ol 15 007 | I/ K007 Spkerltemt
; Wangan fuany myl X 81| I /LN (K013 Spekroltomet
, Koomban vl § (O tont)®~ | gl 001 0| KUALM (K} Spietobomett

Womr m 01 000 | KUAM KON Speirootometr

1) Pengombiuncooh oo tanggungiowat UPT (aborotrm Kesoton Koot Bgor

2)Lapovon pngujontdok untut hgendoton don haya broky st contoh et s

3) Pengodo ik okon dlayon seeoh o mingg setish penrbon kporan el

) Bodolahpend oraeter ong dersn o dor tandoboky mut sl g derblblon
5)'Jodoloh penando parameter tesebot ot erobreitos SN1SO/IEC 17025 2017

6] K don suhu & Ukur o) Ladareterium

Nama Pemerlksa: Nanda iz Winartha
Nama Verilate: Peney Listyanty

Hal 1 darf 2
Figure 7 Results of Laboratory Tests for Groundwater on Day 2
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PEMERINTAH KOTA BOGOR
DINAS KESEHATAN

UPTD Laboratorium Kesehatan Daerah !KAN

2. RM. Tirto Adni Soerjo No, 3 Tanah Sareal Kota Bogor 16161 e

Telp/ Faksimili : (0251) 8385082

FR 5.8-1.0.1LP Rev: 1 LAPORAN HASIL PENGUJIAN Hal 1 dari 1 halaman
Nomor: 299/UPTD Labkesda-KM/03/24

1. Nama pemohon ¢ Annesa Sofia
2. Alamat pemohon ¢ Il Setu Sela Karadenan Kec. Cibinong
3. Deskripsi penerimaan contoh uji
4. Nomer laboratorium 1 270/KM/03/2024
b, Jenis contoh uji + Air Minum
¢. Identitas Contoh Uji : Air Tanah Day 2
d. Tanggal dan wakiu pengambilan® 5 Maret 2024 PK. 16,00 WIB
e, Tanggal dan jam penerimaan : & Maret 2024 PK. 10,45 WIB
f. Kondisi saat diterima :  Dikemas dalam Poletilen 2,5 Liter dan Botol Kaca 300 mL
4, Baku Mutu yang Diacu :  Peraturan Menteri Kesehatan RI No. 2 tahun 2023 tentang Peraturan
Pelaksanaan Peraturan Pemerintah Nomor 66 Tahun 2014 tentang
Kesehatan Lingkungan
5. Tanggal seiesal pemeriksaan : 20 Maret 2024
6. Hasll Ksaan X
No | Parameler  Satuan ,!_m“_‘gg Baku Muty? Metode
(1, Kekeruhan NTU | 015 | <3 SNT D6-6989.25-2005
Kimh
1. Nirt sebagai N terlanut” | mg/L. 74,,_@9115#{ 3 | SNID66989.9-2004
Mikroblologl S
i Total Coliform™ CFU/100 mL 309 s o=al) SM APHA 23" Ed, 92228, 2017
2. Eschenchia cod CFU/100 mL <19 K SM APHA 23¥ Ed. 92220, 2017
mmnm

1) Pengambian sampe di Jusr tanggung Jeacb UPTD Labkemds Kots Bogor

2) ummmmmwwnmzwwmmmmmmummum
Keseranin Al

3) Terabredias SNI ISQVIEC 17025: 2047 oioh Komite Alreditad Nagondl (KAN)

4} Hasl & bax Baku Muty yang dpertolehian

5) Bakten Sechevioly Cob ok chemukan dalam 100 mi comoh uf

Laogur 21 Maret 2024
; <% Kgordinator Teknis

Ty

NIP 19761017 200501.1.005

Hasd pangujian v sk urtuk dlgandakun dan hanya beriaku untuk contoh-contoh tarsebut di atas
pengaduan tidak akan dilayani selelsh dua minggu dan penerbitan laporan hasil pengujian

Figure 8 Results of Laboratory Tests for Groundwater on Day 2
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UPT. LABORATORIUM KESEHATAN KELAS A

a DINAS KESEHATAN KABUPATEN BOGOR

o Jin, Raya KSR Dadi Kusmayadi No.278 Cibinong Bogor 16914
Telepon/faksimili (021) 8753269 Email labkeskabogor@gmail.com

LAPORAN HASIL PENGUJIAN
Nomor surat 459/ 2)4DLabkes
Nomor Kode Laboratorium 10953 (KM)
Jenis contoh ujl : Alr minum
Nama Pemohon ; ANNISA SOFIA AFIFAH
L Setu Sela Kaum Pandak Karadenan
Lokasi samping : PESANTREN TERPADU AL KAHFI ASRAMA PUTRA (AIR HUJAN)

Tanggal pengambilan contob uji + 06 Maret 2024
Tanggal pemeriksaan contoh uji + 07 Maret 2024

Berdusarkan Peraturan Menteri Kesehatan RI Nomor 2 Tahun 2023
Tentang Peraturan Pelaksanaan Peraturan Pemarintah Nomor 66 Tahun 2014

Tentang Kesehatan Lingkungan e
uxir | STANDARBAKUMUTU | HASIL METODE

0 PARAMETER (KADARMAKSIMUM) | PEMERIKSAAN
= PARAMETER FISK —
T Twena® o 10 87008 | IKUAMX)00! Spekerofotometrl |
ARAMETER KIMAW! |
: :wmwi‘ myl 02 0% IKU /LM (K)-006 Spektrofotometri __
3| Beol parert)® myl 02 0,10 KU /LM (K)-010 Spektrofotometri |
+ | Fivosde feror)” myh 15 <010 | IKU /LM (K)-007 Spektrolotometri |
5| Mangan fiefort)* mgh 01 0384 KU /LM (X)-013 Spektrofotometri |
8| Koomm ota * mg! 005 0% IKU /LM (K)032 Spekirofotomett
T | Tioal iedan)* mo! 0,01 001 IKU LM (K)017 Spektrofotomettt

Ketetangan
umﬂmmmﬁwdﬁmw UPT Laborotorium Kesehaton Kabupaten Bogor
7) Loporon pengufian tidok untut digandakan don hanyo berlaky untuk contoh uj tersebut diates

;;mwmmmuwsmmmmw

4) #jodolah penando parometer yory diperitsa diver dari standor baky muty (koder maksimum) yang diperbolehian

§]*Jodolah penando parameter tersebut tlok terakreditas! SNI SO/EC 17025 : 2017
) pH don suha & U & (obaratonum

Nama Pemertisa: Nanda Rzl Winartha
Nama Verifatar: Peaty Lstyanty

Hald darld

Figure 9 Results of Laboratory Tests for Rainwater from Male's Dormitory on Day 1
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PEMERINTAH KOTA BOGOR
DINAS KESEHATAN
UPTD Laboratorium Kesehatan Daerah

JIRM. Tirto Adhi Soerio No. 3 Tanah Sareal Kota Bogor 16161
Telpy Faksienil : (0251) 8385082

FR5.8-1,0.107 Rev: 1 LAPORAN HASIL PENGUJIAN Hal 1 darl 1 halaman

Nomor: 287/UPTD Labkesda-KM/03/24

1. Nama pemohon :  Annisa Sofia
2. Alamat pemohon ¢ . Setu Seia Karadenan Kec. Cibinong
3. Deskrips| penenmaan contoh ujl
a. Nomor laboratorium 1 258/KM/03/2024
b. Jenis contoh ujl ¢ Alr Minum
c. Identitas Contoh Uji : Ar Hugan Asrama Putra
d. Tanggal dan waktu pengambitan®  © 4 Maret 2024 PXI, 15.13 WIB
e. Tanggal dan jam penerimaan 1 5Maret 2024 Pk, 11.25 WIB
. Kondisi s2al diterima :  Dikemas dalam Polietilen 2,5 Liter dan Botol Xaca 300 mL
4, Baku Mulu yang Diacu :  Peraturan Menten Kesehatan RI No. 2 tahun 2023 tentang Peraturan
Pelaksanaan Peraturan Pemerintah Nomor 66 Tahun 2014 tentang
Kesenatan Lingkungan
5. Tangga! selesal pemeriksaan 1 18 Maret 2024
6. Hasil pemeriksaan g
Hast
e s A sl b b P
Fislka
1. | Kekeruhan | N 035 <3 SNI 066989252005
Kima 7 B =R s ] R
(1. | Nitrit sebagai NO; terlarut™ mg/L <0,005 3 SNI 06 6989.9-2004
1) Fengameéan smpel 6 luse tanggusg Jaweb UFTD Labhesd Kota Soger
2) mm:mlmwmmzmmm, Pe¥cIna f Pemerinzh Nomor 56 Tahn 214 Wantang
3) Tersbewdkasi SN ISOVTEC 17075: 2017 chen Kormin Akrecktas Nascos! (KAW)

Y\ Bogor, 20 Maret 2024
Koordinator Teknis

e

NIP : 19761017.200501.1.005

B Hasil pengujian ini tidak untuk digandakan dan hanya beraku unfuk conton-cantoh tersebut di ates.
pengaduan tidak akan dilayani setelah dua minggu dari penertian aporan hasid pengujian

Figure 10 Results of Laboratory Tests for Rainwater from Male's Dormitory on Day 1
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\\ DINAS KESEHATAN KABUPATEN BOGOR

,, PT. LABORATORIUM KESEHATAN KELAS A
\ Jin.Raya KSR Dol Kusmayadi No.278 Cibnong Bogor 6944

\ Teleponfaksimil (02) 8753269 Emall abkaskabogor@gmallcom

LAPORAN IASIL PENGUJIAN
Nomar surat 59/ 73 M lables
Nomar Kode |aboratorium 101006 (KM )
Jenis coatoh uf Al mioum
Nama Pemohon  ANNISA SOFIA AFIFAM
J St Sch Ko Pancik Karadenan
Lokasi sanping , ASRAMA PUTRA PESANTREN AL KAHFI

Tanggal pengambilan contob gl ;12 Maret 2004

Tanggal pemerksaan contoh £ 13 Maret 2024
e MmMMM Nomor 2 Tabun 2020

Tontang Paraturan Pulaksanasn Poraturan Pamerintah Nomor 66 Tahun 2014

STANDARBAKUMUTU | HASIL

No|  TARMMETER | UNT | cyip0q MAKSNUN) | PEMERIKSIAK i

[ | PARANETER FISIK ol
b | Wame ™ 0 19000 | IKULMK)00! Spektroletemetn

PARAMETER KIMIAW!

2 | Ausiokem nfand)* m! 02 006 | IKU /LN X006 Spelerofetemetr
3 | Besi perant)* my! 02 O [ I /AN (X010 Spekiradatemetr
4 | Fodde (otant)’ my 18 OO | 16U /AN (K007 Spearoletsmets
§ | Mangan (edant) g 01 0208 | 1Ky /LM (X)-01) Spelerofocometrd
§ | Koemm vl 6 o) mh 0.0 0080 [KU /LM (K152 Spekbodolometn
1| Tonbal hntorst)* ! [ 001 | IUAM (KpO1T Spektrolotometr

Keterangon:
1 Pergambio contob ) Ay tangpungiowst (ST (obavotorium Kesehaton Ksbupolen Bogor

2] Lapeven pengiyn sk untuk ipaedoban dan hanyo berfatu antuk contah uf tersebot dites

3) Poegadion b skon dlyoed etekab doe mnpgu seteioh penerditan kyporan hasl

4) rfodolab penondo parsneter yorg dipeitia diar dart standiy daky muty (hader maksimum) pony diperdolehkan
$)adta perando paraevter tersebit ok terabeditos SN SQ/EC 17025 - 2017

6] do b U bt 2
Oy e 204
Natu Pemeriksz: Nanda Al Wnarta \4\
Nama Veritkato: ey istlyasty um‘gwuwm Kelas A
N KW
¢ ol Seriant
NIP196508072002122004
Haldar3

Figure 11 Results of Laboratory Tests for Rainwater from Male's Dormitory on Day 2
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PEMERINTAH KOTA BOGOR

DINAS KESEHATAN \/
UPTD Laboratorium Kesehatan Daerah . (AN
Forve Moecktae Nevond
JI. RM. Tirta Adh Soerjo No. 3 Tanah Sareal Kota Bogor 16161 s iw
Tolp! Faksimil - (0251) 8385082
FR 5.6-1.0.1LP Rev: 1 LAPORAN HASIL PENGUJIAN ’ Hal 1 darl 1 halsman }
Nomor: 307/UPTD Labkesda-KM/03/24
1. Nama pemohcn . Annisa Sofla
2. Alamat psmohon : ). Setu Sela Karadenan Kec. Obincng
3, Deskripsi penerimaan contoh uji
a. Nomor laboratorium 1 278/KM/03/2024
b. Jenis contoh uji : Air Minum
€. Identitas Contoh Uji : Air Hujan Asrama Pulra
d. Tanggal dan wakiu pengamdian 6 Marel 2024 Pk, 13.13 WIB
e, Tanggal dan jam penerimaan 1 7 Maret 2024 Pk, 10.33 WIB
f. Kondsi saat diterima . Dikemas dalam Polletilen 2,5 Uter dan Botol Xaca 300 mL
4, Baku Mutu yang Diacu 1 Peraturan Menten Kesehatan RI No. 2 tahun 2023 tentang Peraturan
Pelaksanaan Peraturan Pemenntah Nomor 86 Tahun 2014 tentang
Kesehatan Li
5. Tanggal selesai pemeriksaan i 21 Maret 2024
6. Hasil pemeriksaan : P . —
No Parameter  Satuan Hd Baku Muau® Metode
Fisika it
1. Kekeruhan NTU 613" <3 | SNI06-6989.25-2005
Kimia
1. | Nitrit sebagai NO; terlarut™ mglL 0,025 3 SNI 06 6989.9-200¢
Mlkmblob_L E =~ o e
Sy Total_Cclfum” ¥ CFU/100 mL 184 0 SM APHA 23" Ed. 92228, 2017
| 2. | Eschenchiacod® | CFU/100 mL g0 0 SM APHA 23" Ed, 92220, 2017
Keterangan:
1) Wmawmmmmmw
1) Mum hatan RLNO. 2 tatun 2003 tentang Persturan Peiaksansan Peraturan Pemerintzh Nomor 66 Tahan 2014 tereang
3) MR:SN! ISOﬂBZ l7|l25 2017 oleh Komina Akracdtas Nagonad (KaN)
4) Hagd di luar Baka Mutu yang diperbolehian e ¥

)& Bogx 21 Maret 2024
m@dinm Teknis

e

Hendra Susantp, SSI. MSI
NIP : 19761017.200501.1.005

Hasil pengugan ini tidak untuk digandakan dan hanya beriaku untuk conton-conton tersebut di atas
pengaduan tidak akan dilayani setefah dua minggu dar penerbitan laporan hasil panguian

Figure 12 Results of Laboratory Tests for Rainwater from Male's Dormitory on Day 2
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DINAS KESEHATAN KABUPATEN BOGOR

UPT. LABORATORIUM KESEHATAN KELAS A

e > Jin. Raya KSR Dadi Kusmayadi No,27B Cibinong Bogor 16914
Telepon/faksimill (021) 8753269 Email labkeskabogor@gmail.com

LAPORAN HASIL PENGUJIAN
Nomor surat 4459/ H)-Labkes
Nomor Kode Laboratorium 10951 (KM)
Jenis contoh uji : Alr minum
Nama Pemohon - ANNISA SOFIA AFIFAH
JL. Setu Sela Kaum Pandak Karadenan
Lokasi sampling . PESANTREN TERPADU AL KAHFI ASRAMA PUTRI (AIR HUJAN)

Tanggal pengambilan contoh uji 06 Maret 2024

Tanggal pemeriksaan contoh uj 07 Maret 2024
Berdasarkan Peraturan Menteri Kesehatan RI Nomor 2 Tahun 2023

rmmmmwmmmu Tahun 2014

Tontang Kesehalan

STANDAR BAKU MUTU HASIL
» PARAMETER UNIT (KADARMAKSIMUN) | PEMERIKSAN METODE
PARAMETER FISIK
1 | Wama* TCU 10 <02 IKU /LM(K)-001 Spektrolotometri
PARAMETER KIMIAW!
2| Aluminium (tedarut)* my 02 0,08 IKU /LM (K)+006 Spektrofotometri
3 | Besl (terlant)* my 02 0,01 (KU /LM (K)-010 Spektrofotometrt
4 | Fiuorde (ledar)* mg 15 0,08 IKU /LM (K)-007 Spekarolotometri
5 | Mangan (tedant)* g 0,1 <001 1KU /LM (K)-013 Spektrofotometri
6 | Kromhum total * my 0,05 <0 IKU /LM (K032 Spektrofotometr
7 | Tinbal (terorut)* mgh 0,01 0,010 KU ILM (K)017 Spektrolotometri

1) Pengemblian contoh ujl ivar tanggungjowob UPT Laboratorium Kesehatan Kabupaten Bogor

2 Laparan pengylan tidok untuk digandaken dan haryo berfoku untuk contoh uji tersebut diatas

3) Pengoduan tidak okon dilayon! setelah dua minggu setefoh penerbitan laporen hosi uji

4) #Jadalah penando parometer yang diperitsa dilvor dori stondor boky mutu (kodar maksimum) yong diperbolehkan
5)*Jodalah penanda parometer tersebut tidok terakreditasi SNT ISOAEC 17025 : 2017
6) pH dan suby d Ukur dif Loboratorium

Nama Pemerlksa: Nanda Rizkl Winartha
Nama Veriflicatar: Penny Listiyanty

Hal 2 dari 4
Figure 13 Results of Laboratory Tests for Rainwater from Female's Dormitory on Day 1
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PEMERINTAH KOTA BOGOR

UPTD Laboratorium Kesehatan Daerah

JI. RM. Tirta Adhi Scesjo No. 3 Tanoh Sareal Kota Bogor 16161

DINAS KESEHATAN

YKAN

U e

Telp! Faksimii - (0251) 8385082

FRS5.6-1.0.1L° Rev: L

1. Nama pemohen

2. Alamat pemohon

3. Deskripsi panerimaan contoh ujl
@, Nomor iaboratorium
b. Jenis contoh y)l
¢. Identitas Contoh Uji

LAPORAN HASIL PENGUJIAN
Nomor: 305/UPTD Labkesda-KM/03/24

d. Tanggal dan waktu pengambian®

. Tanggal dan jam penerimaan
f. Kondisi saat diterima
4, Baku Mutu yang Diacu

' Hal 1 dari 1 halaman

Annisa Sofia
31, Setu Sefa Karadenan Kec. Obinong

276/KM/03/2024

Alr Minum

Alr Hugan Asrama Putri

6 Maret 2024 Pxl, 13.16 WIB

7 Maret 2024 PKl, 10.33 WIB

Dikemas dalam Polietilen 2,5 Liter dan Botol Kaca 300 mi

Peraturan Menteri Kesehatan RI No, 2 tahun 2023 tentang Peraturan
Pelaksanaan Peraturan Permenntah Nomor 66 Tahun 2014 tentang
Kesehatan

5. Tangoal selesal pemerksaan 21 Maret 2024
6. Hasil pemenksaan .
No Parameter Hasi :
~ Satwan Pemerdssen Baku Myt nm
Fislka |
1. | Kekeruhan NTU 2.2 <3 SNI06-6989.25-2005
B A e e R [
1. | Nitrit sebagai NO; terlarut™ myL | o044 [ 3 SNI 06 6989.9-2004
Mikrobiologi T :
1. | Total Coliform? CFU/100 mL 254 0 SM APHA 23" Ed, 92228, 2017
2. | Eschenchia cos® CFU/100 mL 109 0 SM APHA 23¥ Ed. 52220, 2017
UPTD Listrhwescis Kot

1) Pengamtian sampsl o luar Bnggung pwel

2) Lampran Peraturan Mantori
Kesehatar BASILAL

1) Teskredtas SN

4) Masd d s Bk Muty yang diperboletican

Bogor
aan RING. 2 G 223 terrang Peraturan Pesksansan Persturan Pemenintah Nomor 66 Tehun 2014 tertang
17025: 2017 cien Komite: Alractas Naziondl (XAN)

-} Bogor, 21 Maret 2024
" Koordinator Teknis

i

Hendra Susanto, SSi. MSi
NIP ; 19761017.200501.1.005

Has!! pangujian i hask unduk digandakan dan ha;,;é beriaku untuk contoh-contoh tersebut di atas
pengaduan tidak akan dilayam satelah dua minggu dar penertitan laporan hasd pangujian

Figure 14 Results of Laboratory Tests for Rainwater from Female's Dormitory on Day 1
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DINAS KESEHATAN KABUPATEN BOGOR

UPT. LABORATORIUM KESEHATAN KELAS A

Jin, Raya KSR Dadi Kusmayadi No.278 Cibinong Bogor 16914
Tolepon/faksimlll (021) 8753269 Emall labkeskabogor@gmail.com

IAPORAN HASIL PENGUJIAN
Nomor surat 1445.9/ 2314 Labkes
Nomor Kode Laboratorfum 101006 (KM)
Jents contoh vl + A mlnum
Nama Pemohon : ANNISA SOFIA AFIFAH
i Setu Sela Kaum Pandak Karadenan
Lokas! samping : PESANTREN TERPADU AL KAHFI ASRAMA PUTRI

Tanggal peagambllan contob uji 112 Maret 2024

Twpcmﬂummntdn ujf 113 Maret 2024
Bordasarkan Poraturan Monter! Kosahaten R/ Nomer 2 Tahun 2023
Tontang Poraturan Pelaksanaan Peraturan Pomerintah Nomor 88 Tahun 2014

Tu;qm

ANDAR HASIL

yo | PAAMETER N R MAKSIMUN) | PEMERIKSAAN METODE

= PARAMETERFISK

1 | Wama* o 10 050 | IKUAMK)M0 Spekarcfetometrt
PARAMETER KIMAW

2| Aumiium (edang)* i 02 006 | 1Ky /LN (K006 Spekereotsmetr

3 | Besi o)’ ! 02 QA0 | IKU /LN (K010 Spekrofetsmet

4| Faoorde feranul)* m! 18 000 | 1K /LM (k)07 Spekerotometr

5 | Mangen (ledant)* mo! 04 LT 1K /LM (K)-013 Speerofotometri

6 | Kromum val 6 fean) * mo! 001 Q01 | KUAM (K082 Spekirolotometr

7 | Timbal it} mg on AP | KUAM (KO Spekarodotometr

Keterongen |

1) Pegombion contoh i o tanggungiowab UPT Lobarotorium Kesehotan Kabupaten Bogor

2) Laparon peguion tidok untuk digandukan 60 hanye berioku untuk contoh uy tersebut dites
»mwummnmsmmmww

4] Rlodaiah penanda parameter yang diperiksa dWvar dan standar boty mut (kador makaimu) g dpertolehan
§)*odoloh penanda porameter tersebut tidok terokrediton! SN1SOAEC 17025 : 2017

&) p dan suby df Uk & Laboratonium
Cibinong, 01 Apefl 2024
Narma Pemerfisa: Nanda Rizkl Wisartha ---" =
Nama Verilkator: Penay Lstyanty ,uKmhmnKzluA
‘;: 2‘ ,:I" ™o
* - e o
.+ NIP 196908072002122004
Hal 1 darl3

Figure 15 Results of Laboratory Tests for Rainwater from Female's Dormitory on Day 2
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FRS.E-1.0.1LP Rev: 1

PEMERINTAH KOTA BOGOR

UPTD Laboratorium Kesehatan Daerah

JI, RM, Tirto Adht Scero Ne. 3 Tanah Sareaf Kota Bogor 16181

LAPORAN HASIL PENGUJIAN

DINAS KESEHATAN v KAN
:ﬁ fredtae Sovoty)
L S

Telp! Faksimi ; (0251) 8385082

Hal 1 dart 1 halaman

1. Nama pemohon

2. Alamat pemohon

3. Deskripsi penerimaan contoh uji
2, Nornor laboratorium
b, Jenis contoh uji
¢. Identitas Contoh Uji

Nomor: 325/UPTD Labkesda-KM/03/24

d. Tanggal dan waktu pengambilan®)

&, Tanggal dan jam penerimaan
f. Xonds! saat ditenma
4, Baku Mutu yang Diacu

Annisa Sofla
X. Setu Sefa Karadenan Kec. Ciinong

296/KM/03/2024

Air Minum

Sampel Air Hujan Asrama Putri (Day 2)

12 Marel 2024 Pxl. 14.15 WIB

13 Maret 2024 Pxl. 11.45 WIB

Dikemas dalam Polietilen 2,5 Liter dan Botol Kaca 300 mL

Peraturan Menter Kesehatan RI No, 2 1ahun 2023 tentang Peraluran
Pelaksanaan Peraturan Pemenntah Nomor 66 Tahun 2014 tentang
Kesehatan L

5. Tangoal selesai pemeriksaan i 25 Maret 2024
LH_TM : =
P . Hasd Mo

L @ml"’. - "'f“d'

Fisika = ;

1. | Kekeruhan NTU 1,63 <3 SNI 06-6989,25-2005

Kimia

1. | Nitrit sebagai NC; terfarut™ mg/L 0,086 3 SNI 06 6989.9-2004
| Mikrobiologi e
1. | Total Colform” GFUf100 mL 229 0 ~ SMAPHA 23" Ed. 92228, 2017
2. | Eschenchia col™ CFU/100 mL <19 0 SM APHA 23" Ed, 92220, 2017

q) Ped Merten

La=pran
Unghungan BAB ILAS
4) Hast o fuar Bk Mutu yang d

perbolehian
5) Ealesn Total Cobfrorm  tichik citemuian dalam 100 mi comod uf

1) Fengamtian sampel ci luar S2nggung Jawab UFTD Latkesdh Kota Bogor
P RINo. 2 tahun 2023 tentang Feraturan Petaksanaan Peraturan Pemesintzh Nomor 56 Tahun 2014 taneang

Kisst hti.
3) Terskradiasi SNI ISOFTEC 17075:2017 olan Ko Abraditas Nascoal (KAN)

¥ Bogor, 27 Maret 2024
-_Keordinator Teknis

1 A

NIP : 19761017.200501.1.005

Hagil pengujian ini tidek untuk digandakan dan hanya berfaky untuk confah-conten tersebut di atas
pengaduan fidak akan dilayani selelah dua minggu dari penerbitan lsporan hasil pengujian

Figure 16 Results of Laboratory Tests for Rainwater from Female's Dormitory on Day 2
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DINAS KESEHATAN KABUPATEN BOGOR

UPT, LABORATORIUM KESEHATAN KELAS A

A\ Jin, Raya KSR Dadi Kusmayadi No.278 Cibinong Bogor 16914
o Telepon/faksimill (021) 8753269 Email labkeskabogor@gmail.com

LAPORAN HASIL PENGUJIAN
Nomor surat : 445.9/ 43 -Labkes
Nomor Kode Laboratorium 10904 (KM)
Jents contoh ujl : Alr minum
Nama Pemohon - ANNISA SOFIA AFIFAH
JI. Setu Sela Kaum Pandak Karadenan
Lokasi sampiing : PESANTREN TERPADU AL KANTI (AIR HUJAN MASJID PUTRI)

Tanggal pengambilan contoh uji + 04 Maret 2024

Tanggal pemeriksaan contoh ujl : 05 Maret 2024
Berdasarkan Peraturan Menter Kesshatan RI Nomor 2 Tahun 2023
Tentang Peraturan Pelaksanaan Poraturan Pemerintah Nomor 66 Tahun 2014

Tentang Kesehatan
STANDAR BAKU MUTU HASIL
= PARAMETER UNIT (KADAR MAKSINUM) | PEMERIKSAAN METODE

PARAMETER FISIK
1 | Wama* o 10 25 KU LMK 001 Spektrofctometrt

PARAMETER KIMIAW
2 | Aluminium (ledant)* mgh 02 0,08 KU /LM (K)-006 Spektrofotometri
3 | Bes terianat)* mgl 02 0,07 1KU /LM (K)-010 Spekerofotometri
4| Fuorde fleriant)* mgh 15 0,16 KU /LM (K)-007 Speksrofotometri
5| Mangen (lerarvt)* mol X <001 1KU /L0 (K)-013 Spekarofotometrt
8 | Kromium val 6 (C/**) (lertanut)* moh oo .0 KU /LM (X}032 Spekrofotometn
7 | Timbal (terlant)* mg! 0,01 0,01 KU ALM (K}017 Spektrofetometrt

Keterongan ;
:;mmmmm:wummmmammm
ZJWMMMWMWMWMMMﬂMM
JJWMNMMMW:MWMMN#
JJMMM«mMG dilvar dori stondor baky muty (kadar maksimum) yong diperbolehkan

Sl‘mmmn««mwcmwwmum:mr
6) pH don subu & Ukur di Lobaratarium

Nama Pemerfksa: Nanda Rizkl Winartha
Nama Verifikator: Penny Listiyanty

Hal 1 dari 2
Figure 17 Results of Laboratory Tests for Rainwater from Female's Mosque on Day 1
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PEMERINTAH KOTA BOGOR

UPTD Laboratorium Kesehatan Daerah

JI. RM. Tirto Adhi Soerjo No. 3 Tanah Sareat Kota Bogor 16161

DINAS KESEHATAN

Telp! Faksimif - (0251) 8385082

FR 5.3-1.0.1LP Rev: 1

A
:

ripsi penerimaan contoh uji
a. Nomor laboratorium

b Jenis contoh ujl

c. Identitas Contoh Ui

.

LAPORAN HASIL PENGUJIAN

Hal 1 darl 1 halaman

Nomor: 286/UPTD Labkesda-KM/03/24

d. Tanggal dan waktu pengambilan®

e. Tanggal dan jam penerimaan
f. Kondisi saat diterima
4, Baku Mutu yang Diacu

Annisa Sofia
3. Setu Sefa Karadenan Kec. Cibinong

257/KM/03/2024

Alr Minum

Alr Hugan Mesjid Putri

4 Maret 2024 Pxl, 16.17 WIB

5 Maret 2024 PXl, 11.25 WIB

Dikemnas dalam Poliettien 2,5 Liter dan Botol Kaca 300 mL

Peraturan Menten Kesehatan RI No. 2 tahun 2023 tentang Peraluran
Pelaksanaan Peraturan Pemerintah Nomor 66 Tahun 2014 tentang

Kesehatan Lingkungan
5. Tangaa! selesal pemerksaan ¢ 18 Maret 2024
6. Hasil pemerniksaan : B
Hasd :
Fisika il -
1. Kekeruhan NTU 0,97 <3 __SNI 06-6989.25-2005
Kimia 1 R =
1. NmsebagaNO:ww” | mg/L 0,030 3 SNI 06 £969.9-2004
Miltmbbbg ) i = 3 =
1. | Total Coliform” CFU/100 mL 60" 0 SM APHA 23¥ Ed. 92228, 2017
2. Eschenchia cob CFU/100 mL 119 0 SM APHA 23" Ed, 52220, 2017
Keterargan
1) &mmmaummmmwmm
Mml Kasaratan BRI Now 2t 2003 téntang Py Pemerintah Nomar 66 Taren 2014 tartang
1) Tershredtas SN ISOVIEC 17025: 2017 cieh Komite Akraditys Nasionas (XAN)
4) Hasd o b Bsky Mutu yang dpertolehican

-\ Bogor, 20 Maret 2024
Koordinator Teknts

iz

NIP : 19761017.200501.1.005

Hasil pangujien ini tidsk unluk dgandakan dan hanya beriaku untuk contoh<ontoh tersebut dr atas
pengaduan tadak akan dgsayan! setelah dud minggu dan penerbitan laporan hasil pengujian

)

Figure 18 Results of Laboratory Tests for Rainwater from Female's Mosque on Day 1
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DINAS KESEHATAN KABUPATEN BOGOR

UPT. LABORATORIUM KESEHATAN KELA

e JIn, Raya KSR Dadi Kusmayadi No.278 Cibinong Bogor 169 .
Tolepon/faksimill (021) 8753269 Email labkeskabogor@gmail.com

LAPORAN HASIL PENGUJIAN
Nomor surat 459/ WA Labkes
Nomor Kode Laboratorium 10950 (KM )
Jenis contoh uji : Alr minum
Nama Pemohon : ANNISA SOFIA AFIFAH
[1. Setu Sela Kaum Pandak Karadenan
Lokasi samping + PESANTREN TERPADU AL KAHFI MASJID PUTRI (AIR HUJAN)

Tanggal pengambilan contohuji ~: 06 Maret 2024
Tanggal pemeriksaan contoh uji + 07 Maret 2024

Bordasarkan Peraturan Menter/ Kesehatan RI Nomor 2 Tahun 2023
Tontang Peraturan Pelaksanaan Poraturan Pemerintah Nomor 66 Tahun 2014

r.;rmxm n

ANDAR BAKU MUTU HASIL

NO D UNIT | (KADAR MAKSIMUM) | PEMERIKSAAN Mo
PARAMETER FISIK

1 | Wama* Teu 10 02 IKU ALMIKM001 Speletredotometri
PARAMETER KOMIAWI

2 | Aluminkum eriand)* moh 02 0,06 IKU /LM (K)-006 Spektrolotometr

3 | Besl edarut)* mo! 02 004 IKU /LM (K)-010 Speksrofotemsets

4 | Fluoride (erarut)* myl 15 015 1KY /UM (K)-007 Spektrolotometr

5 | Mangen (terarut)* mg! 0,1 <01 KU /L0 (K)-013 Spektrofotometrt

6 | Keomium total mo! 0,01 <0 IKU /LM (K132 Spekinofolometf

7 | Timbal flectarut)* mgt 001 0,01 KU LM (K017 Spektrofotometr

Keterangan :

1) Pengambilan contoh ujl dluar tanggungloweb UPT Laboratarium Kesehaton Kabupaten Bogor

2) Laporan pengylian tidak untuk digandakan don hanye berloku untuk contoh y tersebat diotas

3) Pengaduan tidok akan diioyanl seteloh duo minggu seteloh penerbitan laporon hasil i

4) #)adaloh pencado paremeter yong diperiksa dilvar darl standar baky mutu (kador maksimum) yang diperbolehkan
§)*)adalah penanda parameter tersebut tidak terokreditasi SN SONEC 17025 : 2017
6) pH dan suhu di Ukur di Laborotorium

Nama Pemerlksa: Nanda Rizid Winartha
Nama Verifikator: Penny Listiyanty

Hal 1 darld
Figure 19 Results of Laboratory Tests for Rainwater from Female's Mosque on Day 2
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PEMERINTAH KOTA BOGOR
DINAS KESEHATAN

UPTD Laboratorium Kesehatan Daerah VKAN

Korty Arcwdtan) Nmezma |

X.RM. Tirto Adhi Seerjo No. 3 Tanah Sareal Kota Bogor 16161 [rE——
Tolp/ Faksimili ; (0251) 8385082

AR 58-L0.LP Rev: 1 LAPORAN HASIL PENGUJIAN Wal 1 dari 1 halaman |
Nomor: 308/UPTD Labkesda-KM/03/24
1. Nama pemohon : Annisa Sofia
2, Alamat pemohon ¢ JI. Setu Sela Karagenan Kec. Clbinong
3. Deskripsi penerimaan contoh uji
2. Nomor laberatorium t 279/KM/03/2024
b. Jenis contoh uji : Air Minum
¢. Identitas Contoh Uji ¢ Air Hujan Majid Putri
d. Tanggal dan waktu pengambilan®  : 6 Maret 2024 P, 12.55 WIB
2. Tanggal dan jam penerimaan : 7 Maret 2024 Pk, 10.33 WIB
f. Kondisi saal diterima :  Dikemas dalam Polietien 2,5 Liter dan Botol Kaca 300 mL
4, Baku Mulu yang Diacu : Peraturan Menteri Kesehatan RI No. 2 tahun 2023 tentang Peraturan
Pelaksanaan Peraturan Pemenntah Nomor 66 Tahun 2014 tentang
Kesehatan Lingkungan
5. Tanggal selesal pemeriksaan ¢ 21 Maret 2024
6. Hasil perr E : g P e R
Hasil
£ s inom ] o £ _""?'_'“"', : L
Fisika =] = I
1. Kekeruhan N 130 <3 SNI 06-6989.25-2005
Kimia
1. | Nitrit sebagai NO, terfarut™ | mg/L 0,028 3 _ SNI 06 6969.9-2004
1. | Total Coliform” CFU/100 mi 17 0 SM APHA 237 Ed. 92228, 2017
2. | Escherichia cob CFU/100 mL 59 0 SM APHA 23" Ed. 9222D, 2017
Trwmmualwwwmmmommw
il mmwmnmzmmmmmmmmummum
Kesehston Linghungen BAB [LA.
5 fmwmxms.zox?mmmwm(u\o
4] His i luar Bados Mt yang digerboleie:

*X Bogor, 21 Maret 2024
mwm Teknis

1%

u:mmm._ﬁm
NIP : 19761017.200501.1.005

H{;Vsﬁrae;g’;uiln ini fidak untuk digandakan dan hanya beriaku untuk contoh-contoh lersedut & atas
pengsdum tidak akan dilayani setelah dua minggu dan penerbitan laporan hasil pengujian

Figure 20 Results of Laboratory Tests for Rainwater from Female's Mosque on Day 2
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APPENDIX Il Rainfall Data

Table 1 Daily Rainfall Data of Bogor Regency 2014

DATE | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
1 6 4.7 0.3 7.2 0.5 9.7 0 0 0 0 26 0
2 2.2 326 | 112 0.3 0.7 0 0 0 0.8 0 0.8 0
3 216 | 342 | 294 3 3.8 0 1.2 2.8 0 0 26 0.4
4 0 78.7 - 3 0 0 0 7.4 0 0 0 -
5 5 26.3 1.3 4 0 6.1 0 59 0 0 41 0
6 1.6 116 | 165 | 30.3 0 09 | 345 0 0 - 3.6 2.7
7 0 255 | 146 | 99.2 0 0 15 0 0 0 6.9 3.3
8 1.2 18.1 6 0 0 0 0.6 0 0 2.5 0.3 3
9 6 42.3 3.2 0 21.4 0 17.5 0 0 5.9 20.8 2.5
10 0 33.2 16 26.8 0.7 0 2.6 0 0 0 11.1 0
11 23.9 2.5 - 1.8 0 0.4 72 | 104 0 0 50 1.4
12 646 | 0.1 7.8 19.8 0 6.5 | 242 0 0 25.8 -
13 1325 0 6.1 0 0.3 0.2 | 547 | 353 0 0 334 3.7
14 13.4 0 52.5 23 1 84.6 | 236 | 0.3 0 143 | 49.6 0
15 37.3 0 0 37.1 6.9 11.6 0 9 0 0 0.2 -
16 139 | 05 1.8 524 | 10.3 0 0.2 0 18.8 0 -
17 0 21.6 0 80 18.7 | 30.2 0 0 0 0.4 49.3 3.3
18 1406 | 1.2 21.5 2.4 0.5 2.7 0 0 0 0 35.9 -
19 748 | 0.1 189 | 185 0.9 9.6 0 0 0 0 2 7.8
20 16.5 | 12.8 4.6 0 14 0 70.5 0 0 0 86.5 | 75.2
21 789 | 05 1.8 0.1 19.6 05 | 545 | 98 | 324 0 0 15.5
22 78.3 | 234 1.6 2.2 1.7 10.2 | 0.6 0.3 0 0 1 915
23 48.8 | 95.7 0 - 43.7 4.7 0.8 0 0 5.3 1.3 52
24 54.6 | 35.9 0.1 1.7 8 0 0.4 6 0 10.5 5.7 26.7
25 25 71.1 8.5 0 0 0 0 5.4 0 0.3 179 | 335
26 16 | 334 3.7 34.4 1.8 164 | 01 | 238 0 9.5 27.5 6.9
27 17.3 7.1 - 3.6 0.7 1 66.4 | 2.2 0 21.5 6.8 | 109.9
28 0 10.7 | 46.9 4.8 1.9 0 0.8 0 0 0 - 0
29 52.3 0 0 1.9 0 0 0 26.5 0 0.2 3.9 4.9
30 192.8 0 2 8.9 0 0 01 | 269 | 04 5 15 -
31 23.3 0 0 0 0.9 0 0 0.3 0 0 0 1.5

(Source: BMKG Online Data Centre)
Table 2 Daily Rainfall Data of Bogor Regency 2015

DATE | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
1 6.2 52 32 0 0 0 0 0 0 0 3.2
2 4 36.8 | 10.6 2.2 12 7 0 0 0 0 11.7 9.6
3 0.8 0 31.1 | 115 1.7 0.3 0 0 0 1.3 1.7 6.3
4 13.2 | 137 2.2 2.6 44 0 0 0 0 0 0 0
5 25.2 36 0 13.7 2.9 0 0 0 0 - 3.1
6 0 2.8 2.4 0 42 0 0 0 0 0.9 3.9 13
7 2.8 | 25.3 0 1.7 25.4 - 0 0 0 0 0 15.9
8 7.8 8.2 0.1 - 0.1 5.7 0 0 0 11 13.7 | 44.1
9 - 37 15.9 13 0.9 - 0 0 0 22.5 50 16.5
10 0.1 | 386 6.2 0.3 - 1.8 0 0 0 1 31.2 39
11 4.9 0.8 0 0 0 0 0 0 - 17.1 9.1
12 0.4 1.7 18.8 | 14.4 0 0 0 0 0 0 12 33.4
13 55 2.4 0 0 0 0 0 - 24.5
14 24.5 18 4.8 - 10.9 0 0 0 0 125 | 63.7 7.3
15 115 0 0 20.9 2 0 0 0 0 - - 11.8
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DATE | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
16 3 7 0 11.9 4.2 0 0 0 0 0 31.9
17 9.3 3.6 0 1.1 1.7 0 0 0 0 0 86.6 | 42.8
18 9.1 0 0 0.1 0 0 0 0 0 3.2 3.2
19 1.8 | 71.8 | 109 0 0 0 0 0 0 0 5.6 16
20 6.8 13 67.8 1 0 0 0 0 0 0 5 2.8
21 0 5 11 0 0 0 0 0 0 6 39.9
22 415 0 0 0 0 0 0 8.4 0 0.3 13.2
23 32.8 0 37 45.1 0 0 0 0 0 0 30.8 0
24 0.5 2.7 0 0.3 0 0 0 0 - 0 - 0
25 22.7 0 5.9 0 0 0 0 0 0 0 44.6 0
26 104 | 0.7 17.6 0 0 0 0 0 8.8 0 26.5 0
27 4.8 0 6.5 18.1 0.1 0 0 0 0 0 0 0
28 5 14.5 0.8 7.2 0 0 0 0 0 0 0 20.5
29 36.2 0 1.2 0 0 0 0 1.6 0 10.1 0
30 0.4 0 0 - 0 0 0 0 0 - 2.1 314
31 7 0 35.7 0 0 0 0 0 0.9 2.4

(Source: BMKG Online Data Centre)
Table 3 Daily Rainfall Data of Bogor Regency 2016

DATE | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
1 12 | 131 | 544 1.1 28.8 - 1.1 0 7.6 20.7 2.5 3.6
2 60.7 | 219 | 273 0 0 1.1 0.1 6.5 0.5 3.1 9
3 439 | 744 22 51.7 | 195 0.8 - 0 7.8 6.1 2.4 12.5
4 8.7 14 6.4 0.2 0.1 | 55.8 45 0.8 3.4 2.1
5 - 10.2 | 32.2 3.5 1 0 18.4 | 32.2 0.4 13.1
6 332 | 7.8 321 | 46.1 0 0 1.5 0 0 5.8 0.8 2.2
7 9 0 6.1 18.4 0 0 0 2.5 2.7 78.4 0.1
8 49.8 | 404 9.2 2.2 38 0.4 0.2 22 32.7 3.5 0.9
9 40.6 55 4.4 4.7 13 14.6 6.8 15.5 41.3 6.3
10 48 | 205 29 504 | 12.6 5 0.8 18.9 0.8 3.8
11 0 649 | 22.2 0 0.2 16.4 69 16.7 3.1
12 138 | 6.1 326 | 142 - 0.2 | 10.6 - - 1 13.1 36
13 233 | 57 9.5 42.2 0 - 11 0.4 4.4 2.3 0.8
14 455 | 26.3 | 194 2 1.3 0 0.6 14 - - 15.3 2.6
15 0 0.6 13.4 1.7 0 0 0 7 39.6 - 2.4 17.1
16 0.1 0 - 10 0.2 0.7 0 - 8.4 2.3
17 0 4 2.4 1.4 0.7 0 22.3 0.5 0.4 0 14.9 -
18 0 4 43.1 17 23.7 | 80.5 12 2.7 0.1 0.6 16.9
19 209 | 64 0 9.5 0 88 | 254 1 48.1 | 16.2 | 154 2.4
20 216 | 25 0 18.2 2.1 - 26 0 20.7 0.4 14 11.1
21 6.1 | 26.9 3.9 178 | 177 - 0 3 0.1 0.4 11.9 0
22 2.3 | 586 1.2 545 | 34.1 0.2 | 16.8 - 7.2 18.4 9.4 0.2
23 09 | 425 | 36.2 1 14.7 0 55.3 0 11 141 | 125 0.4
24 3.4 0.2 6.9 1.5 3.5 0 2.5 0.4 12.3 11 -
25 16.8 | 13.6 1.3 4 0 2.8 0.8 22.8 6.2 1
26 0.8 9.9 144 | 235 9 0 0 3.8 22.7 | 149 2.5
27 16.3 | 223 3.1 0 10.5 0 - - 2.7 17.5
28 0 7 9.4 0.2 - 0 9.1 26.4 | 16.6 1.7 0.8
29 1 9 215 | 477 0 - 14.8 | 415 1.2 0.1
30 54 453 | 20.2 - 444 | 11 10 9.5 9.6 - 0.2
31 9.9 - 0 1 11.6 38 9.3

(Source: BMKG Online Data Centre)
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Table 4 Daily Rainfall Data of Bogor Regency 2017

DATE | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
1 147 | 515 0.9 1.1 1 7.2 5.2 - 0 - 11.3 41
2 2.1 10.4 14 6.2 48.5 9.3 0 0 0 7.9 0 10.7
3 2.3 1.4 2.1 346 | 342 0 0 0 0 22.5 0 0
4 14 24.6 4.2 0.7 31.6 0.8 8.6 0 0 13.4 - 0
5 4.2 28.2 | 213 2 10.6 4 3.3 0 0 26.9 7.8 0
6 30.6 | 454 9 0.8 185 | 30.7 | 04 0 0 0.3 18.9 0
7 3.9 3.3 21.9 0 16.5 0 0 0 0.6 0 35.7 15
8 0 204 | 66.2 2.7 1.8 0 0 0 - 40.3 7.5 3.5
9 - 50.4 21 0.1 27.9 0 - 4.6 0 2.6 17.5 5.1
10 4 31.3 0.2 6.8 - 0.4 0.9 24 0.2 32 156 | 14.6
11 5 39 114 | 36.7 | 133 0.2 - 1.9 2.1 6.1 345 0.2
12 209 | 63.7 0.7 11.4 0 2.9 0 2 0 26.3 7.9 48.2
13 2 34.8 1 12,5 0.3 - 0 0 0 3 3.3 36.4
14 3 4.8 0 39.2 0.3 0.2 0 0 0 0.9 2.5 5.6
15 16.5 | 36.3 0.3 0 0 8.4 0 - 0 0 14.6 3.4
16 1.7 44 8.7 345 0 0 0 0 0 0.4 - 6.2
17 6.5 27.5 0.1 24.9 - 0 0 0 0 3.8 57.7 2.7
18 5.4 2 22.2 0 0 0 0 0 0 11.9 90 20.6
19 - 0 16.7 31 0 1.2 - 0 0 33.3 1.6 23.4
20 - 45 - 51.6 0 0 14 0 0 18.7 4 32.2
21 1.8 32.2 7.3 0.2 0 0 0 0 0 15.5 0 11.4
22 7.1 7 10.4 5.2 - 0 0.1 0 0 0.5 116 | 36.8
23 58.4 | 288 | 113 | 35.3 0 5.4 1.1 0 0 0 0.1 -
24 1.1 10 0.3 5.5 0.3 0.3 | 282 0 0 - 0 -
25 12.7 | 38.2 | 18.2 0.4 15.8 - 0 0 5.2 0.3 0 0
26 - 20 0 19.4 0 2 0 0 3.9 60 - 0
27 0 11.4 8 13.1 0 12.4 0 0 1.7 1.3 21.5 0
28 7.7 17.4 4.3 22.5 0 0 37.9 0 8.6 0.6 44.5 0.2
29 9.5 0 1 4.8 10.6 1 0 0 22.9 2.7 0
30 19.3 0.7 1.4 0.5 34.8 1 16.8 | 114 0 10 10
31 6.6 1.3 0 - 0 16 7

(Source: BMKG Online Data Centre)
Table 5 Daily Rainfall Data of Bogor Regency 2018

DATE | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
1 - 6 0.1 0 0 0.2 0 4.3 0 2 2.8
2 0.6 1.3 18.1 | 133 0 0 0 0 0 0 15.6 0.7
3 0.5 24.7 4 46 0 0 0 0 14.9 0 5 3
4 20 26.7 | 631 | 184 1.2 0 0 0 0 2.1 8.9 16
5 0.4 152 - 5.4 0.2 0 0 0 0 0.1 3.9 24.5
6 21.2 | 1641 | 0.2 18.6 0.5 0 0 0 0 0 2.4 11.5
7 - 46.5 6 2.5 0 0 0 0 0.1 0 109 | 10.8
8 5.3 0.5 40.6 0 0.1 0 0 50 0 12.7 4.3
9 22.2 4.7 3.7 - 0 0 0 0.2 0 9.5 1.4
10 7.2 48.9 48 0 0 0 0 0 0 2.4 -
11 0.1 - 11.3 0 0 0 0 0 0 0.4 26 -
12 6.1 15.1 9.1 0 0 0.8 0 0 0 0 35.6 -
13 1 18.7 | 788 0 0 3.8 0 115 0.1 - 6.5 8.3
14 15.1 3.4 0.1 2.7 0 - 0 0 0 0 10.2 | 20.6
15 9.5 33.6 - 7.5 0 0 0 0 0 - 0.3 23
16 17.1 | 184 0 15.9 0.2 0 0 0 0 0.9 0.9 21.7
17 8.4 4.6 0.4 0 9.8 0 1 0 0 0.5 0 3.5
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DATE | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
18 1.6 0.2 195 | 171 2 0 - 0 0 - 3.1 0
19 1.5 0.8 6 1.4 16.8 0 0 0 0 25 0 -
20 2.3 315 9.5 1.7 18.5 0 0 0 0.4 0.8 13 3.5
21 1.6 8.6 214 2.3 32.9 0.5 0 0 20.8 | 19.6 5.6 0
22 21.2 7.5 28.4 2.9 - 0 3 0 3.9 0 52.6 -
23 39.4 2.4 47.4 3.4 6.5 129 | 438 0.1 0.5 50.1 0 -
24 14 5.6 6.2 119 | 153 58 - 0.2 29.6 6.1 6.2 0
25 13.7 8 23.1 1.4 0 50.2 0 0 0 2.9 41.2 0
26 11.3 | 215 | 159 9.3 - 17.8 0 0 0 7.4 9.8 31
27 30.6 33 1.3 13.2 4 8.3 0 0 0.9 2.5 38.3 0.9
28 3.8 43.3 0.8 3.5 - 0 0 0 36 3.7 28.3 -
29 17.4 0 0 0.1 0 0 0 0 5.6 - 0
30 4.5 0 - 0 0 0 0 0 - 31.2 2.1
31 35.5 1.3 0 0 8.7 2.7 0.1

(Source: BMKG Online Data Centre)
Table 6 Daily Rainfall Data of Bogor Regency 2019

DATE | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
1 23.5 10 8.5 1.6 3.1 0 0 0 0 0 0 9.3
2 23.3 | 215 | 152 5 1.5 - 0 0 0 0 0 36.5
3 8.8 - 14.1 - 1.1 9.3 0 0 0 - 0.1 0
4 0 13 2.1 1 - 5.3 0 0 0 0 7.3 0.5
5 2.2 0 - 15.2 0 0 0.3 0 0.6 0 - 2.4
6 - 0.1 15.8 1.7 39.6 0 22.3 0 0.1 0 - 1.7
7 0 35.3 20 0 0 - 0 0 1 0 0 45
8 30.8 - 0 5.5 26.2 | 38.8 2 0 0 0 0 -
9 9.3 - 10.6 0.3 12.4 1.5 9.3 0 0 - - 2.5
10 0.7 | 235 2 0.5 10.4 0.5 15 - 0 - 0 3
11 9.2 8 - 0 0 0 0 0 0 44.4 0 0
12 31.2 | 329 5.4 0.9 0.9 0 0 0 0 0 3.8 16
13 20.2 - 14.4 2.6 16.4 0 0 0 0 19.1 - 0
14 29.1 0 1.1 35 - 0 0 0 0 0.4 9.4 14
15 2.3 | 65.9 0 29 0 4.8 0 0 0 0 0 39.5
16 14 | 874 8.4 27 53.4 0 0 0 0 0.5 28 4.8
17 0.1 7.5 0 25.5 - 1.7 0 0.7 0 0 0 24.4
18 46 | 111 7.5 6 0 0 0 0 0 1.1 0 20.7
19 15.7 - 9.6 4.1 0 0 0 0 0.7 0 0 19.6
20 54 | 30.8 7.1 26.9 0.1 0 - 0 0 0 10 2.5
21 80.3 37 3.9 1.1 0 0 0 0 - 0 46.8 | 10.5
22 6.3 4.4 1.6 0 0 0 - 0 0 0 0.6 0.1
23 182 | 0.7 3.1 0.3 0.5 0 0 0.6 0 0 142 | 10.2
24 3 17.6 1.4 120.5 0 0 0 0 0 0 9.9 0
25 46.9 | 34 0.2 55.9 0 0 0 0 0 0 0.1 5.4
26 114 | 295 5.7 68.5 0 0 0 0 0 0 0 17
27 0.8 0 25.4 11 - 0 0 0 3.4 5.6 - 3
28 1 0 15.5 14.5 13 0 0 11.5 0 0 1.1 13.7
29 11.4 3.7 3.1 0 0 0 6 0 0 0 1.6
30 6.7 - 0.3 - 0 0 0 0 0.1 12.5 0
31 45 8.5 0.5 0 - 0 57.5

(Source: BMKG Online Data Centre)
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Table 7 Daily Rainfall Data of Bogor Regency 2020

DATE | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
1 60 13.8 | 338 32 22.5 4.1 0 0 0 - 12.7 | 39.6
2 737 | 206 | 32.2 2.5 16.3 | 124 0 0 0 0 10.9 4.4
3 6.8 3.8 7.6 0.2 15 8.2 0.2 - - 0 2.7
4 0.8 2.3 10.4 0 1 32.3 0 15 17.6 0 6.9
5 5.8 4.7 115 | 123 0 - 0 0 7.5 0 4.4
6 5.8 42.8 9.7 26.2 | 135 0.1 0.7 0 0 2.5 56.9
7 20.4 4.2 137 | 25.6 4.5 0.2 2.4 - 0 0 0 57.8
8 6.5 | 118.7 0 9.2 11.7 0 0.6 - 1.6 1 2.2
9 25.3 8 3.8 2.9 23.6 0 0 3.5 11.5 1.6
10 44 0.7 0 1.8 1.9 0 0.4 - 0.1 0 6.8
11 1.8 0 3.9 5.4 13.6 0.1 0 - 0 25.7 6.3 14.3
12 0.1 0 15.3 3.2 6.5 3.9 0 2 - 26.4 | 156
13 0 2 35.4 18 1 0 1.2 0.2 0 0 4.2 3.2
14 2.3 8.6 0 15.5 0.1 0.5 0 30 0.6 1.2 0 2.2
15 11 2.2 0.9 - 0.5 0 2.8 0 0 13.5 15
16 0.7 8.2 43.4 2.4 0 0 - - 0 0.1 0 3.3
17 0.2 19.4 | 30.7 - 0 - 0 0 28.2 2.4 2.5
18 1 1.9 2 26.2 | 15.2 0 0 0 5.8 10 2.8
19 0 30.3 1.5 36.9 | 435 5.8 0 1.1 0 10.8 0 0.1
20 9.6 76.4 | 20.3 18 13.6 0 1.2 0 0 35 1.1 -
21 8.3 322 | 193 0.5 62.4 0 0.5 0 0 6 0 2.2
22 0 19.1 9.9 4.5 0 0 1.9 0 0 155 | 142 | 29.9
23 1.1 16.9 | 11.3 - 19 32.5 0 0 2.2 3.1 19.4
24 433 | 416 | 155 - 5.8 0 0 2.2 22 -
25 2.8 37.2 | 555 4.3 4.5 0 0 0 54.7 5.3 7.3
26 23.1 7.6 14.5 7.1 0 0 0 0 3.8 6.1 4.4
27 5.9 3.5 42.1 6.6 - - 0 0 0 20.6 0 1.8
28 23.2 2.4 106 | 135 | 30.7 0.1 0 0 66 14.1 1 -
29 0 8 4.8 13.4 0 0 0 0 0.3 7 10.8 1.3
30 37.8 0 11.2 50 42 0 0 0 0 0 0.7 17
31 0 0 41 62.7 0 0 0 13.4 7.8

(Source: BMKG Online Data Centre)
Table 8 Daily Rainfall Data of Bogor Regency 2021

DATE | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
1 13 3.1 - 48.5 8.8 1.6 0.6 27 - 53.1 40 26.8
2 14 3.3 - 0.2 7.3 0.3 16 48.5 0 0 6.7
3 216 | 173 2.1 21 0 29.2 0 0.3 - - 21.7 0
4 2 13 36.5 5.1 0 0 0 0.3 0 8.7 1.5 0.1
5 8 50.7 1.2 4.1 0 - 0 20.8 0 0 8.4 16.5
6 3.6 57 2.5 5.7 13.5 0 0 6 0 0 18.7 8.3
7 23.8 | 1044 | 38 0 1.8 4 0 0 24 0 8.6 53.3
8 2.4 124 2.2 13 - 0 0 0 15 0 33.8 | 37.7
9 3.2 14.7 0.6 1.9 1 0.4 0 6.8 3.1 0.4 3.7
10 40.9 4.8 0 0.4 0.2 0.1 2.6 13.6 0 0 26.7 | 146
11 2 10.3 16.8 - 0 - - 0 0 0 4.8 38
12 0 0.8 0 79.1 0 25.8 0 0 - 3.2 0.2 30
13 21.7 5.7 0.5 7.8 - 25.8 0 0 248 | 17.7 5.4 0.1
14 0.8 0.3 - 18.5 0 - 0 0 8.7 4 6 0.1
15 6.8 7 - 23 0 0 0 0 13.1 0 4.2 1.7
16 0 7 19.1 | 254 0.8 4.3 0 0 247 | 15 1 3.9
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DATE | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
17 0 10.1 0.5 122 | 146 6 0 0 0 0.2 0.3 37.9
18 - 0.9 10.6 | 184 | 257 6 0 - 0 13.3 0 53.3
19 70 26 30.7 | 21.2 0 16.5 0 25.2 0.4 12.6 3.5 0.7
20 29.9 59 0.6 3.3 0 0.5 4.2 119 | 103 | 245 | 189 4.8
21 12 40.7 0 3.6 - 36.3 | 38 0 0 3.5 0.2 6.3
22 11.4 0 - 2.4 - 28.1 1 4.1 50.5 - 0.5 36.4
23 0.3 31.7 1 0.2 5.9 55.8 0 0 0 16.8 18.3
24 0 5.2 - 0 - 0.2 | 235 1 1 0 0.9 21
25 20.1 | 225 2.9 0 11.3 - 14.6 - 0.3 0 1.8
26 8.7 66.2 21.3 0 0 1.4 0 0 5 6 0.5 1.8
27 2 1.4 0 - 0 6 0 0 18 7.7 2.3 0
28 1.8 0 30.7 0.5 0 4.9 0 0.2 2 35.2 | 55.8 5
29 45 1 42.7 3 0 0 0 0.2 63.4 3.7 8.5
30 5.2 0.1 - 17.8 4.4 - 0 124 | 695 | 145
31 25.5 2.7 3.6 0 0 26.8 0.9

(Source: BMKG Online Data Centre)
Table 9 Daily Rainfall Data of Bogor Regency 2022

DATE | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
1 0.1 62 10.2 | 195 6.8 724 0 0.2 0.1 9.7
2 25 6.4 - 6.4 - 0 0.2 4.6 0 0.8
3 0.1 11.7 6.9 - 228 | 217 | 28 2 7.2 24.3 14
4 0.1 2.3 14.8 0.1 0.2 75 | 49.2 4.3 17.7
5 0 3.9 - 0.6 4.7 6.7 0 2.6 6.4 6.1 15.6 9.8
6 1 173 | 133 | 18.1 0.2 9.3 5.9 - 7.6 - 15.7 4.4
7 2 30.2 3.9 6 0 86.8 | 16.6 | 134 27.2 0.1 34.2
8 1.2 8.2 1.1 1.5 3 0 7.2 1.8 34.7 | 334 57 19.5
9 23.6 10 1.8 - 18.7 0 18.1 8 7.5 1.3
10 1.6 5.1 19.4 24 5.6 15.5 0 - 11.6 76 0.2 20.8
11 1.6 3.5 1 2.7 0.6 24 0 0.6 18.5 0 1 2.5
12 6 0.4 12 27.4 2.1 2.2 0 3.5 152 | 275 2.2 12.5
13 14.2 1 46.6 0.7 0 23.7 | 233 | 517 | 29.3 | 155 | 165 34
14 12.1 0.3 43 18.5 0 14 6.7 6.4 2.8 155 | 18.2 7
15 13.7 5.3 0.1 2.6 0 1.2 52.9 0 146 | 17.2 0.7
16 185 | 0.2 0.2 64 19 7.6 | 46.6 2 0 18.5 0 16.5
17 0.7 33.6 1 0 4.9 26.3 | 32.9 0 16 34.7
18 9 20 0.2 0.5 12 3.1 0 - - 9.6 20.4
19 2.8 4.8 25.1 | 89.1 35 1.2 0 328 | 194 0.2
20 128 | 23 0 63.5 4.7 0.5 0 8.4 1 0
21 7 9.8 - 9.2 36.2 6.2 0.8 1.9 6.8 0 15
22 4.1 - 0.6 2.7 15 435 | 144 | 29.6 0 3
23 - 0.8 5.6 4.3 7 0.1 0.1 24.1 | 28.6 - 8.1
24 16.9 3.4 14.3 - 0.7 7.5 - 11.4 1.1 11.3 0.1
25 0 2.2 3.4 0 0 35 | 204 0 1.2 8.1 19.3
26 - 3 12.1 | 211 | 144 3.9 76.6 2.2 9.6
27 0.4 9.5 0.5 0 - 15.5 0 0.5 3.4 0.7 - 37
28 8.6 6.8 51.2 11 16.6 0 18 0.2 0 15 10.9
29 - 15.2 0 0 3.1 0.5 0 26.4 | 244
30 0 0.4 0 0 19.4 - 7.8 66.7
31 1.3 0 13.1 0 0 4.5

(Source: BMKG Online Data Centre)
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Table 10 Daily

Rainfall Data of Bogor Regency 2023

DATE | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
1 314 | 104 3.2 23.8 | 61.9 0 5.4 0 0 3.7 7.8 28.9
2 1.6 1.1 25.7 4.5 5.4 0 0 0 0.1 0.2 5
3 4.1 4.9 22.7 - 0.1 0 0.6 0 0 2.3 6
4 10.8 - 7.7 0 86.4 0 24 0 0.1 245 | 32.6
5 - - 16.3 104 | 335 0 46.8 6.7
6 7.8 - 10.3 1 18.5 0.1 4.5 0 0 4.7 3.9 7.6
7 0 1.3 0 0 1.6 9 0 0 0 0 3
8 0.7 0.6 0 0.1 3.3 0 16.4 0 0 0 0 0
9 5.5 - - 2.8 25.6 0.2 13.2 0 0 - 4.6
10 1.5 6.3 455 | 255 - 0.1 0 0 2.2 - 0.3
11 0 104 | 10.8 1 0 0 - 0.1 - 0.3 0
12 3.9 84.6 0.4 0 0 0 0 0.5 0.4 0
13 30.8 | 16.4 2 0 0 0 0 0 0.5 0 0
14 - 19.5 0 0 31.9 8.5 0 0 0 0 0.1 0
15 13.5 3.1 5.3 0 0.1 1.4 0 2.4 40.9 0
16 0 25.8 - 1.2 0 0 0 0 0 0 0.4 0
17 2 5.6 0 0 5.5 0 0.7 0 41.5 0
18 3.2 13 15.4 0.4 0 - 0 0 0.5 0 2 0
19 0 23 8.5 6.4 0 5.3 0 0 1.6 0 1.7 0.2
20 9 1.6 11.7 0 6.9 0 0 0.1 0 0 0
21 0.1 - 375 | 113 0 0 0 - 36 0.4 0
22 0.1 7.3 2 9.7 10.1 0 0 0 0.5 7.6 8.4 0
23 1.2 311 | 16.8 0.1 0.6 5.3 0 0 0 44 0
24 3 59 1.5 16.9 0 2 0 0 0 0 0 0
25 6.8 51 2.5 114 0 - - 0 0 148 | 24.7 | 185
26 17.3 | 36.2 3.9 7 21.5 0 4.7 1.2 - 6 0.7 2.2
27 1 76.5 | 23.7 0.4 0 0 4.5 0 0 0 - 9.2
28 14 26.5 2 23.5 2.3 0 2.4 0 0 0 29.7
29 39.1 0 14.2 2.5 - 0 0 26.2 8.3
30 3.4 16.8 0.1 12 - 0 0 0 0 65.6 3
31 - 0 0 0 0 - 13.3

(Source: BMKG Online Data Centre)

APPENDIX Il Rainwater Storage Volume each Building
Table 11 Rainwater Storage Volume Building B

Rai Roof Supply Supply Water | Water Usage The Difference
Date ainfall Area | Volume | Accumulation | Usage | Accumulation between Supply
(mm) (m?) (m?) (m?) (m?) (m?) and Water
Usage (m?3)
1 6 371 2 2 7.92 8 -6
2 2.2 371 1 3 7.92 16 -13
3 21.6 371 7 10 7.92 24 -14
4 0 371 0 10 7.92 32 -22
5 5 371 2 12 7.92 40 -28
6 1.6 371 1 13 7.92 48 -35
7 0 371 0 13 7.92 55 -42
8 1.2 371 1 14 7.92 63 -49
9 6 371 2 16 7.92 71 -55
10 0 371 0 16 7.92 79 -63
11 23.9 371 8 24 7.92 87 -63
12 64.6 371 20 44 7.92 95 -51
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. Roof Supply Supply Water | Water Usage The Difference
Date Rainfall Area | Volume | Accumulation | Usage | Accumulation between Supply
(mm) (m?) md) m) (md) (m) and Water
Usage (m?3)
13 1325 371 40 84 7.92 103 -19
14 134 371 4 88 7.92 111 -23
15 37.3 371 12 100 7.92 119 -19
16 13.9 371 5 105 7.92 127 -22
17 0 371 0 105 7.92 135 -30
18 140.6 371 42 147 7.92 143 4
19 74.8 371 23 170 7.92 150 20
20 16.5 371 5 175 7.92 158 17
21 78.9 371 24 199 7.92 166 33
22 78.3 371 24 223 7.92 174 49
23 48.8 371 15 238 7.92 182 56
24 54.6 371 17 255 7.92 190 65
25 25 371 8 263 7.92 198 65
26 1.6 371 1 264 7.92 206 58
27 17.3 371 6 270 7.92 214 56
28 0 371 0 270 7.92 222 48
29 52.3 371 16 286 7.92 230 56
30 192.8 371 58 344 7.92 238 106
31 23.3 371 7 351 7.92 246 105
Max 106
Min 63
Volume of Reservoir (m3/month) 170
Volume of Reservoir (m®/day) 6
Table 12 Rainwater Storage VVolume Building C
The
. Supply Supply Water | Water Usage Difference
Date Rainfall Roof Area (m?) | Volume | Accumulation | Usage | Accumulation between
(mm) (m?) (m?) (m?) (m?) Supply and
Water
Usage (m?3)
1 6 448 3 3 8.4 8 -5
2 2.2 448 1 4 8.4 17 -13
3 21.6 448 8 12 8.4 25 -13
4 0 448 0 12 8.4 34 -22
5 5 448 2 14 8.4 42 -28
6 1.6 448 1 15 8.4 50 -35
7 0 448 0 15 8.4 59 -44
8 1.2 448 1 16 8.4 67 -51
9 6 448 3 19 8.4 76 -57
10 0 448 0 19 8.4 84 -65
11 23.9 448 9 28 8.4 92 -64
12 64.6 448 24 52 8.4 101 -49
13 1325 448 48 100 8.4 109 -9
14 134 448 5 105 8.4 118 -13
15 37.3 448 14 119 8.4 126 -7
16 13.9 448 5 124 8.4 134 -10
17 0 448 0 124 8.4 143 -19
18 140.6 448 51 175 8.4 151 24
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The
Rai Supply Supply Water | Water Usage Difference
Date ainfall Roof Area (m?) | Volume | Accumulation | Usage | Accumulation between
(mm) (m?) (m?) (m) m) Supply and
Water
Usage (m?3)
19 74.8 448 27 202 8.4 160 42
20 16.5 448 6 208 8.4 168 40
21 78.9 448 29 237 8.4 176 61
22 78.3 448 29 266 8.4 185 81
23 48.8 448 18 284 8.4 193 91
24 54.6 448 20 304 8.4 202 102
25 25 448 9 313 8.4 210 103
26 1.6 448 1 314 8.4 218 96
27 17.3 448 7 321 8.4 227 94
28 0 448 0 321 8.4 235 86
29 52.3 448 19 340 8.4 244 96
30 192.8 448 70 410 8.4 252 158
31 23.3 448 9 419 8.4 260 159
Max 159
Min 65
Volume of Reservoir (m3/month) 224
Volume of Reservoir (m3/day) 8
Table 13 Rainwater Storage Volume Building D
Rai Roof Supply Supply Water | Water Usage The Difference
Date ainfall Area | Volume | Accumulation | Usage | Accumulation between Supply
(mm) (m?) m?) (m?) (m) (m?) and Water
Usage (m?3)
1 6 171 1 1 5.28 5 -4
2 2.2 171 1 2 5.28 11 -9
3 21.6 171 3 5 5.28 16 -11
4 0 171 0 5 5.28 21 -16
5 5 171 1 6 5.28 26 -20
6 1.6 171 1 7 5.28 32 -25
7 0 171 0 7 5.28 37 -30
8 1.2 171 1 8 5.28 42 -34
9 6 171 1 9 5.28 48 -39
10 0 171 0 9 5.28 53 -44
11 23.9 171 4 13 5.28 58 -45
12 64.6 171 9 22 5.28 63 -41
13 1325 171 19 41 5.28 69 -28
14 134 171 2 43 5.28 74 -31
15 37.3 171 6 49 5.28 79 -30
16 13.9 171 2 51 5.28 84 -33
17 0 171 0 51 5.28 90 -39
18 140.6 171 20 71 5.28 95 -24
19 74.8 171 11 82 5.28 100 -18
20 16.5 171 3 85 5.28 106 -21
21 78.9 171 11 96 5.28 111 -15
22 78.3 171 11 107 5.28 116 -9
23 48.8 171 7 114 5.28 121 -7
24 54.6 171 8 122 5.28 127 -5
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. Roof Supply Supply Water | Water Usage The Difference
Date Rainfall Area | Volume | Accumulation | Usage | Accumulation between Supply
(mm) (m) md) m) (m) (md) and Water
Usage (m?3)
25 25 171 4 126 5.28 132 -6
26 1.6 171 1 127 5.28 137 -10
27 17.3 171 3 130 5.28 143 -13
28 0 171 0 130 5.28 148 -18
29 52.3 171 8 138 5.28 153 -15
30 192.8 171 27 165 5.28 158 7
31 23.3 171 4 169 5.28 164 5
Max 7
Min 45
Volume of Reservoir (m3/month) 52
Volume of Reservoir (m3/day) 2
Table 14 Rainwater Storage Volume Building E
Rai Roof Supply Supply Water | Water Usage The Difference
Date ainfall Area | Volume | Accumulation | Usage | Accumulation between Supply
(mm) (m) m?) (m?) (m) (m?) and Water
Usage (m?3)
1 6 687 4 4 16.56 17 -13
2 2.2 687 2 6 16.56 33 -27
3 21.6 687 12 18 16.56 50 -32
4 0 687 0 18 16.56 66 -48
5 5 687 3 21 16.56 83 -62
6 1.6 687 1 22 16.56 99 =77
7 0 687 0 22 16.56 116 -94
8 1.2 687 1 23 16.56 132 -109
9 6 687 4 27 16.56 149 -122
10 0 687 0 27 16.56 166 -139
11 23.9 687 14 41 16.56 182 -141
12 64.6 687 36 77 16.56 199 -122
13 132.5 687 73 150 16.56 215 -65
14 134 687 8 158 16.56 232 -74
15 37.3 687 21 179 16.56 248 -69
16 13.9 687 8 187 16.56 265 -78
17 0 687 0 187 16.56 282 -95
18 140.6 687 78 265 16.56 298 -33
19 74.8 687 42 307 16.56 315 -8
20 16.5 687 10 317 16.56 331 -14
21 78.9 687 44 361 16.56 348 13
22 78.3 687 44 405 16.56 364 41
23 48.8 687 27 432 16.56 381 51
24 54.6 687 30 462 16.56 397 65
25 25 687 14 476 16.56 414 62
26 1.6 687 1 477 16.56 431 46
27 17.3 687 10 487 16.56 447 40
28 0 687 0 487 16.56 464 23
29 52.3 687 29 516 16.56 480 36
30 192.8 687 106 622 16.56 497 125
31 23.3 687 13 635 16.56 513 122
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. Roof Supply Supply Water | Water Usage The Difference
Date Rainfall Area | Volume | Accumulation | Usage | Accumulation between Supply
(mm) (m) md) m) (m) (md) and Water
Usage (m?3)
Max 125
Min 141
Volume of Reservoir (m3/month) 266
Volume of Reservoir (m®/day) 9
Table 15 Rainwater Storage Volume Building G
. Roof Supply Supply Water | Water Usage The Difference
Date Rainfall Area | Volume | Accumulation | Usage | Accumulation between Supply
(mm) (m?) (m?) (m?) (m?) (m?) and Water
Usage (m?3)
1 6 681 4 4 11.04 11 -7
2 2.2 681 2 6 11.04 22 -16
3 21.6 681 12 18 11.04 33 -15
4 0 681 0 18 11.04 44 -26
5 5 681 3 21 11.04 55 -34
6 1.6 681 1 22 11.04 66 -44
7 0 681 0 22 11.04 77 -55
8 1.2 681 1 23 11.04 88 -65
9 6 681 4 27 11.04 99 -72
10 0 681 0 27 11.04 110 -83
11 23.9 681 14 41 11.04 121 -80
12 64.6 681 36 77 11.04 132 -55
13 1325 681 73 150 11.04 144 6
14 134 681 8 158 11.04 155 3
15 37.3 681 21 179 11.04 166 13
16 13.9 681 8 187 11.04 177 10
17 0 681 0 187 11.04 188 -1
18 140.6 681 77 264 11.04 199 65
19 74.8 681 41 305 11.04 210 95
20 16.5 681 9 314 11.04 221 93
21 78.9 681 43 357 11.04 232 125
22 78.3 681 43 400 11.04 243 157
23 48.8 681 27 427 11.04 254 173
24 54.6 681 30 457 11.04 265 192
25 25 681 14 471 11.04 276 195
26 1.6 681 1 472 11.04 287 185
27 17.3 681 10 482 11.04 298 184
28 0 681 0 482 11.04 309 173
29 52.3 681 29 511 11.04 320 191
30 192.8 681 105 616 11.04 331 285
31 23.3 681 13 629 11.04 342 287
Max 287
Min 83
Volume of Reservoir (m3/month) 370
Volume of Reservoir (m3/day) 13

139



Table 16 Rainwater Storage Volume Building H

The Difference

. Roof Suppl Suppl Water | Water Usage
Date Rainfall Area Voﬁﬁ% Accun?tﬁ)lgtion Usage Accumulati%n between Supply
(mm) (m) md) (m) (m) (md) and Water
Usage (m?3)
1 6 340 2 2 9.84 10 -8
2 2.2 340 1 3 9.84 20 -17
3 21.6 340 6 9 9.84 30 -21
4 0 340 0 9 9.84 39 -30
5 5 340 2 11 9.84 49 -38
6 1.6 340 1 12 9.84 59 -47
7 0 340 0 12 9.84 69 -57
8 1.2 340 1 13 9.84 79 -66
9 6 340 2 15 9.84 89 -74
10 0 340 0 15 9.84 98 -83
11 23.9 340 7 22 9.84 108 -86
12 64.6 340 18 40 9.84 118 -78
13 1325 340 37 77 9.84 128 -51
14 13.4 340 4 81 9.84 138 -57
15 37.3 340 11 92 9.84 148 -56
16 13.9 340 4 96 9.84 157 -61
17 0 340 0 96 9.84 167 -71
18 140.6 340 39 135 9.84 177 -42
19 74.8 340 21 156 9.84 187 -31
20 16.5 340 5 161 9.84 197 -36
21 78.9 340 22 183 9.84 207 -24
22 78.3 340 22 205 9.84 216 -11
23 48.8 340 14 219 9.84 226 -7
24 54.6 340 15 234 9.84 236 -2
25 25 340 7 241 9.84 246 -5
26 1.6 340 1 242 9.84 256 -14
27 17.3 340 5 247 9.84 266 -19
28 0 340 0 247 9.84 276 -29
29 52.3 340 15 262 9.84 285 -23
30 192.8 340 53 315 9.84 295 20
31 23.3 340 7 322 9.84 305 17
Max 20
Min 86
Volume of Reservoir (m3/month) 106
Volume of Reservoir (m3/day) 4
Table 17 Rainwater Storage Volume Building |
Rai Roof Supply Supply Water | Water Usage The Difference
Date ainfall Area | Volume | Accumulation | Usage | Accumulation between Supply
(mm) (m?) (m?) (m?) (m?) (m?) and Water
Usage (m?3)
1 6 300 2 2 9.84 10 -8
2 2.2 300 1 3 9.84 20 -17
3 21.6 300 6 9 9.84 30 -21
4 0 300 0 9 9.84 39 -30
5 5 300 2 11 9.84 49 -38
6 1.6 300 1 12 9.84 59 -47
7 0 300 0 12 9.84 69 -57
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. Roof Supply Supply Water | Water Usage The Difference
Date Rainfall Area | Volume | Accumulation | Usage | Accumulation between Supply
(mm) (m) md) m) (m) (md) and Water
Usage (m?3)
8 1.2 300 1 13 9.84 79 -66
9 6 300 2 15 9.84 89 -74
10 0 300 0 15 9.84 98 -83
11 23.9 300 6 21 9.84 108 -87
12 64.6 300 16 37 9.84 118 -81
13 1325 300 32 69 9.84 128 -59
14 13.4 300 4 73 9.84 138 -65
15 37.3 300 9 82 9.84 148 -66
16 13.9 300 4 86 9.84 157 -71
17 0 300 0 86 9.84 167 -81
18 140.6 300 34 120 9.84 177 -57
19 74.8 300 18 138 9.84 187 -49
20 16.5 300 4 142 9.84 197 -55
21 78.9 300 19 161 9.84 207 -46
22 78.3 300 19 180 9.84 216 -36
23 48.8 300 12 192 9.84 226 -34
24 54.6 300 14 206 9.84 236 -30
25 25 300 7 213 9.84 246 -33
26 1.6 300 1 214 9.84 256 -42
27 17.3 300 5 219 9.84 266 -47
28 0 300 0 219 9.84 276 -57
29 52.3 300 13 232 9.84 285 -53
30 192.8 300 47 279 9.84 295 -16
31 23.3 300 6 285 9.84 305 -20
Max -8
Min 87
Volume of Reservoir (m3/month) 79
Volume of Reservoir (m¥/day) 3
Table 18 Rainwater Storage Volume Building K
The
. Supply Supply Water | Water Usage Difference
Date Rainfall | Roof Area Volume | Accumulation | Usage | Accumulation between
(mm) (m?) (m?) (m?) (m?) (m?) Supply and
Water Usage
(m?3)
1 6 279 2 2 7.92 8 -6
2 2.2 279 1 3 7.92 16 -13
3 21.6 279 5 8 7.92 24 -16
4 0 279 0 8 7.92 32 -24
5 5 279 2 10 7.92 40 -30
6 1.6 279 1 11 7.92 48 -37
7 0 279 0 11 7.92 55 -44
8 1.2 279 1 12 7.92 63 -51
9 6 279 2 14 7.92 71 -57
10 0 279 0 14 7.92 79 -65
11 23.9 279 6 20 7.92 87 -67
12 64.6 279 15 35 7.92 95 -60
13 1325 279 30 65 7.92 103 -38
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The
Rainfall | Roof Area Supply Supply . Water | Water Usa_ge Dblzft(\a/\l;genr:e
Date Volume | Accumulation | Usage | Accumulation
(mm) (m?) (m) (m?) (m) (md) Supply and
Water Usage
(m3)
14 13.4 279 3 68 7.92 111 -43
15 37.3 279 9 77 7.92 119 -42
16 13.9 279 4 81 7.92 127 -46
17 0 279 0 81 7.92 135 -54
18 140.6 279 32 113 7.92 143 -30
19 74.8 279 17 130 7.92 150 -20
20 16.5 279 4 134 7.92 158 -24
21 78.9 279 18 152 7.92 166 -14
22 78.3 279 18 170 7.92 174 -4
23 48.8 279 11 181 7.92 182 -1
24 54.6 279 13 194 7.92 190 4
25 25 279 6 200 7.92 198 2
26 1.6 279 1 201 7.92 206 -5
27 17.3 279 4 205 7.92 214 -9
28 0 279 0 205 7.92 222 -17
29 52.3 279 12 217 7.92 230 -13
30 192.8 279 43 260 7.92 238 22
31 23.3 279 6 266 7.92 246 20
Max 22
Min 67
Volume of Reservoir (m3/month) 90
Volume of Reservoir (m3/day) 3
Table 19 Rainwater Storage VVolume Building L
Rai Roof Supply Supply Water | Water Usage The Difference
Date ainfall Area | Volume | Accumulation | Usage | Accumulation between Supply
(mm) (m?) (m?) (m?) (m9) (m?) and Water
Usage (m?3)
1 6 340 2 2 10.8 11 -9
2 2.2 340 1 3 10.8 22 -19
3 21.6 340 6 9 10.8 32 -23
4 0 340 0 9 10.8 43 -34
5 5 340 2 11 10.8 54 -43
6 1.6 340 1 12 10.8 65 -53
7 0 340 0 12 10.8 76 -64
8 1.2 340 1 13 10.8 86 -73
9 6 340 2 15 10.8 97 -82
10 0 340 0 15 10.8 108 -93
11 23.9 340 7 22 10.8 119 -97
12 64.6 340 18 40 10.8 130 -90
13 1325 340 37 77 10.8 140 -63
14 134 340 4 81 10.8 151 -70
15 37.3 340 11 92 10.8 162 -70
16 13.9 340 4 96 10.8 173 =77
17 0 340 0 96 10.8 184 -88
18 140.6 340 39 135 10.8 194 -59
19 74.8 340 21 156 10.8 205 -49
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. Roof Supply Supply Water | Water Usage The Difference
Date Rainfall Area | Volume | Accumulation | Usage | Accumulation between Supply
(mm) (m) md) m) (m) (md) and Water
Usage (m?3)
20 16.5 340 5 161 10.8 216 -55
21 78.9 340 22 183 10.8 227 -44
22 78.3 340 22 205 10.8 238 -33
23 48.8 340 14 219 10.8 248 -29
24 54.6 340 15 234 10.8 259 -25
25 25 340 7 241 10.8 270 -29
26 1.6 340 1 242 10.8 281 -39
27 17.3 340 5 247 10.8 292 -45
28 0 340 0 247 10.8 302 -55
29 52.3 340 15 262 10.8 313 -51
30 192.8 340 53 315 10.8 324 -9
31 23.3 340 7 322 10.8 335 -13
Max -9
Min 97
Volume of Reservoir (m3/month) 88
Volume of Reservoir (m3/day) 3
Table 20 Rainwater Storage Volume Building M
The
Difference
Rainfall Supply Supply. Water | Water Usa_ge between
Date Roof Area (m?) | Volume | Accumulation | Usage | Accumulation
mm M) |y | e |y | Supbyand
Water
Usage (m?3)
1 6 135 1 1 2.88 3 -2
2 2.2 135 1 2 2.88 6 -4
3 21.6 135 3 5 2.88 9 -4
4 0 135 0 5 2.88 12 -7
5 5 135 1 6 2.88 14 -8
6 1.6 135 1 7 2.88 17 -10
7 0 135 0 7 2.88 20 -13
8 1.2 135 1 8 2.88 23 -15
9 6 135 1 9 2.88 26 -17
10 0 135 0 9 2.88 29 -20
11 23.9 135 3 12 2.88 32 -20
12 64.6 135 7 19 2.88 35 -16
13 132.5 135 15 34 2.88 37 -3
14 134 135 2 36 2.88 40 -4
15 37.3 135 5 41 2.88 43 -2
16 13.9 135 2 43 2.88 46 -3
17 0 135 0 43 2.88 49 -6
18 140.6 135 16 59 2.88 52 7
19 74.8 135 9 68 2.88 55 13
20 16.5 135 2 70 2.88 58 12
21 78.9 135 9 79 2.88 60 19
22 78.3 135 9 88 2.88 63 25
23 48.8 135 6 94 2.88 66 28
24 54.6 135 6 100 2.88 69 31
25 25 135 3 103 2.88 72 31

143



The
Rai Supply Supply Water | Water Usage Difference
Date ainfall Roof Area (m?) | Volume | Accumulation | Usage | Accumulation between
(mm) (m) m?) (m) m) Supply and
Water
Usage (m?3)
26 1.6 135 1 104 2.88 75 29
27 17.3 135 2 106 2.88 78 28
28 0 135 0 106 2.88 81 25
29 52.3 135 6 112 2.88 84 28
30 192.8 135 21 133 2.88 86 47
31 23.3 135 3 136 2.88 89 47
Max 47
Min 20
Volume of Reservoir (m3/month) 67
Volume of Reservoir (m%/day) 3
Table 21 Rainwater Storage Volume Building N
. Roof Supply Supply Water | Water Usage The Difference
Date Rainfall Area | Volume | Accumulation | Usage | Accumulation between Supply
(mm) (m?) (m?) (m?) (m) (m?) and Water
Usage (m?3)
1 6 1028 5 5 20.4 20 -15
2 2.2 1028 2 7 20.4 41 -34
3 21.6 1028 18 25 20.4 61 -36
4 0 1028 0 25 20.4 82 -57
5 5 1028 5 30 20.4 102 -72
6 1.6 1028 2 32 20.4 122 -90
7 0 1028 0 32 20.4 143 -111
8 1.2 1028 1 33 20.4 163 -130
9 6 1028 5 38 20.4 184 -146
10 0 1028 0 38 20.4 204 -166
11 23.9 1028 20 58 20.4 224 -166
12 64.6 1028 54 112 20.4 245 -133
13 1325 1028 109 221 20.4 265 -44
14 134 1028 12 233 20.4 286 -53
15 37.3 1028 31 264 20.4 306 -42
16 13.9 1028 12 276 20.4 326 -50
17 0 1028 0 276 20.4 347 -71
18 140.6 1028 116 392 20.4 367 25
19 74.8 1028 62 454 20.4 388 66
20 16.5 1028 14 468 20.4 408 60
21 78.9 1028 65 533 20.4 428 105
22 78.3 1028 65 598 20.4 449 149
23 48.8 1028 41 639 20.4 469 170
24 54.6 1028 45 684 20.4 490 194
25 25 1028 21 705 20.4 510 195
26 1.6 1028 2 707 20.4 530 177
27 17.3 1028 15 722 20.4 551 171
28 0 1028 0 722 20.4 571 151
29 52.3 1028 43 765 20.4 592 173
30 192.8 1028 159 924 20.4 612 312
31 23.3 1028 20 944 20.4 632 312

144



. Roof Supply Supply Water | Water Usage The Difference
Date Rainfall Area | Volume | Accumulation | Usage | Accumulation between Supply
(mm) (m) md) m) (m) (md) and Water
Usage (m?3)
Max 312
Min 166
Volume of Reservoir (m3/month) 478
Volume of Reservoir (m®/day) 16
Table 22 Rainwater Storage Volume Building O
. Roof Suppl Suppl Water | Water Usage The Difference
Date Rainfall Area Voﬁj%ye Accurr?l?lgtion Usage Accumulati%n between Supply
(mm) (m?) (m?) (m?) (m?) (m?) and Water
Usage (m?3)
1 6 704 4 4 19.2 19 -15
2 2.2 704 2 6 19.2 38 -32
3 21.6 704 13 19 19.2 58 -39
4 0 704 0 19 19.2 77 -58
5 5 704 3 22 19.2 96 -74
6 1.6 704 1 23 19.2 115 -92
7 0 704 0 23 19.2 134 -111
8 1.2 704 1 24 19.2 154 -130
9 6 704 4 28 19.2 173 -145
10 0 704 0 28 19.2 192 -164
11 23.9 704 14 42 19.2 211 -169
12 64.6 704 37 79 19.2 230 -151
13 1325 704 75 154 19.2 250 -96
14 134 704 8 162 19.2 269 -107
15 37.3 704 22 184 19.2 288 -104
16 13.9 704 8 192 19.2 307 -115
17 0 704 0 192 19.2 326 -134
18 140.6 704 80 272 19.2 346 -74
19 74.8 704 43 315 19.2 365 -50
20 16.5 704 10 325 19.2 384 -59
21 78.9 704 45 370 19.2 403 -33
22 78.3 704 45 415 19.2 422 -7
23 48.8 704 28 443 19.2 442 1
24 54.6 704 31 474 19.2 461 13
25 25 704 15 489 19.2 480 9
26 1.6 704 1 490 19.2 499 -9
27 17.3 704 10 500 19.2 518 -18
28 0 704 0 500 19.2 538 -38
29 52.3 704 30 530 19.2 557 -27
30 192.8 704 109 639 19.2 576 63
31 23.3 704 14 653 19.2 595 58
Max 63
Min 169
Volume of Reservoir (m3/month) 232
Volume of Reservoir (m¥/day) 8
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Table 23 Rainwater Storage Volume Building P

The Difference

. Roof Suppl Suppl Water | Water Usage
Date Rainfall Area Voﬁﬁ% Accun?tﬁ)lgtion Usage Accumulati%n between Supply
(mm) (m) md) (m) (m) (md) and Water
Usage (m?3)
1 6 225 2 2 5.28 5 -3
2 2.2 225 1 3 5.28 11 -8
3 21.6 225 4 7 5.28 16 -9
4 0 225 0 7 5.28 21 -14
5 5 225 1 8 5.28 26 -18
6 1.6 225 1 9 5.28 32 -23
7 0 225 0 9 5.28 37 -28
8 1.2 225 1 10 5.28 42 -32
9 6 225 2 12 5.28 48 -36
10 0 225 0 12 5.28 53 -41
11 23.9 225 5 17 5.28 58 -41
12 64.6 225 12 29 5.28 63 -34
13 1325 225 24 53 5.28 69 -16
14 13.4 225 3 56 5.28 74 -18
15 37.3 225 7 63 5.28 79 -16
16 13.9 225 3 66 5.28 84 -18
17 0 225 0 66 5.28 90 -24
18 140.6 225 26 92 5.28 95 -3
19 74.8 225 14 106 5.28 100 6
20 16.5 225 3 109 5.28 106 3
21 78.9 225 15 124 5.28 111 13
22 78.3 225 15 139 5.28 116 23
23 48.8 225 9 148 5.28 121 27
24 54.6 225 10 158 5.28 127 31
25 25 225 5 163 5.28 132 31
26 1.6 225 1 164 5.28 137 27
27 17.3 225 4 168 5.28 143 25
28 0 225 0 168 5.28 148 20
29 52.3 225 10 178 5.28 153 25
30 192.8 225 35 213 5.28 158 55
31 23.3 225 5 218 5.28 164 54
Max 55
Min 41
Volume of Reservoir (m3/month) 96
Volume of Reservoir (m3/day) 4
Table 24 Rainwater Storage VVolume Building Q
Rai Roof Supply Supply Water | Water Usage The Difference
Date ainfall Area | Volume | Accumulation | Usage | Accumulation between Supply
(mm) (m?) (m?) (m?) (m?) (m?) and Water
Usage (m?3)
1 6 339 2 2 4.32 4 -2
2 2.2 339 1 3 4.32 9 -6
3 21.6 339 6 9 4.32 13 -4
4 0 339 0 9 4.32 17 -8
5 5 339 2 11 4.32 22 -11
6 1.6 339 1 12 4.32 26 -14
7 0 339 0 12 4.32 30 -18
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. Roof Supply Supply Water | Water Usage The Difference
Date Rainfall Area | Volume | Accumulation | Usage | Accumulation between Supply
(mm) (m) md) m) (m) (md) and Water
Usage (m?3)
8 1.2 339 1 13 4.32 35 -22
9 6 339 2 15 4.32 39 -24
10 0 339 0 15 4.32 43 -28
11 23.9 339 7 22 4.32 48 -26
12 64.6 339 18 40 4.32 52 -12
13 132.5 339 36 76 4.32 56 20
14 13.4 339 4 80 4.32 60 20
15 37.3 339 11 91 4.32 65 26
16 13.9 339 4 95 4.32 69 26
17 0 339 0 95 4.32 73 22
18 140.6 339 39 134 4.32 78 56
19 74.8 339 21 155 4.32 82 73
20 16.5 339 5 160 4.32 86 74
21 78.9 339 22 182 4.32 91 91
22 78.3 339 22 204 4.32 95 109
23 48.8 339 14 218 4.32 99 119
24 54.6 339 15 233 4.32 104 129
25 25 339 7 240 4.32 108 132
26 1.6 339 1 241 4.32 112 129
27 17.3 339 5 246 4.32 117 129
28 0 339 0 246 4.32 121 125
29 52.3 339 15 261 4.32 125 136
30 192.8 339 53 314 4.32 130 184
31 23.3 339 7 321 4.32 134 187
Max 187
Min 28
Volume of Reservoir (m3/month) 215
Volume of Reservoir (m¥/day) 8
Table 25 Rainwater Storage Volume Building R and S
. Roof Suppl Suppl Water | Water Usage The Difference
Date Rainfall Area VoIFl)JF:n):a Accurr?uple)lltion Usage Accumulati%n between Supply
(mm) (m?) (m?) m?) (m?) (m?) and Water
Usage (m?3)
1 6 162 1 1 2.88 3 -2
2 2.2 162 1 2 2.88 6 -4
3 21.6 162 3 5 2.88 9 -4
4 0 162 0 5 2.88 12 -7
5 5 162 1 6 2.88 14 -8
6 1.6 162 1 7 2.88 17 -10
7 0 162 0 7 2.88 20 -13
8 1.2 162 1 8 2.88 23 -15
9 6 162 1 9 2.88 26 -17
10 0 162 0 9 2.88 29 -20
11 23.9 162 4 13 2.88 32 -19
12 64.6 162 9 22 2.88 35 -13
13 1325 162 18 40 2.88 37 3
14 13.4 162 2 42 2.88 40 2
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. Roof Supply Supply Water | Water Usage The Difference
Date Rainfall Area | Volume | Accumulation | Usage | Accumulation between Supply
(mm) (m) md) m) (m) (md) and Water
Usage (m?3)
15 37.3 162 5 47 2.88 43 4
16 13.9 162 2 49 2.88 46 3
17 0 162 0 49 2.88 49 0
18 140.6 162 19 68 2.88 52 16
19 74.8 162 10 78 2.88 55 23
20 16.5 162 3 81 2.88 58 23
21 78.9 162 11 92 2.88 60 32
22 78.3 162 11 103 2.88 63 40
23 48.8 162 7 110 2.88 66 44
24 54.6 162 8 118 2.88 69 49
25 25 162 4 122 2.88 72 50
26 1.6 162 1 123 2.88 75 48
27 17.3 162 3 126 2.88 78 48
28 0 162 0 126 2.88 81 45
29 52.3 162 7 133 2.88 84 49
30 192.8 162 26 159 2.88 86 73
31 23.3 162 4 163 2.88 89 74
Max 74
Min 20
Volume of Reservoir (m3/month) 94
Volume of Reservoir (m3/day) 4
Table 26 Rainwater Storage Volume Building T
The Difference
. Suppl Suppl Water | Water Usage between
Date R(?:]nr:‘]e)xll Ro?:n,grea Voﬁﬁ% Accurr?lﬂ)la)\/tion Usage Accumulati%n Supply and
(m3) (m?3) (m?3) (m3) Water Usage
(m?)
1 6 186 1 1 2.88 3 -2
2 2.2 186 1 2 2.88 6 -4
3 21.6 186 4 6 2.88 9 -3
4 0 186 0 6 2.88 12 -6
5 5 186 1 7 2.88 14 -7
6 1.6 186 1 8 2.88 17 -9
7 0 186 0 8 2.88 20 -12
8 1.2 186 1 9 2.88 23 -14
9 6 186 1 10 2.88 26 -16
10 0 186 0 10 2.88 29 -19
11 23.9 186 4 14 2.88 32 -18
12 64.6 186 10 24 2.88 35 -11
13 132.5 186 20 44 2.88 37 7
14 13.4 186 2 46 2.88 40 6
15 37.3 186 6 52 2.88 43 9
16 13.9 186 3 55 2.88 46 9
17 0 186 0 55 2.88 49 6
18 140.6 186 21 76 2.88 52 24
19 74.8 186 12 88 2.88 55 33
20 16.5 186 3 91 2.88 58 33
21 78.9 186 12 103 2.88 60 43
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The Difference
. Suppl Suppl Water | Water Usage between
Date R(arg;;?” Ro?:n,grea VoIFme); Accun?lﬁ)lgtion Usage Accumulati%n Supply and
(m3) (m3) (m3) (m3) Water Usage
(m3)
22 78.3 186 12 115 2.88 63 52
23 48.8 186 8 123 2.88 66 57
24 54.6 186 9 132 2.88 69 63
25 25 186 4 136 2.88 72 64
26 1.6 186 1 137 2.88 75 62
27 17.3 186 3 140 2.88 78 62
28 0 186 0 140 2.88 81 59
29 52.3 186 8 148 2.88 84 64
30 192.8 186 29 177 2.88 86 91
31 23.3 186 4 181 2.88 89 92
Max 92
Min 19
Volume of Reservoir (m3/month) 111
Volume of Reservoir (m3/day) 4
Table 27 Rainwater Storage Volume Building V
. Roof Suppl Suppl Water | Water Usage The Difference
Date Rainfall Area VOEJF:T’Iye Accun?fn)lgtion Usage Accumulati%n between Supply
(mm) (m?) (m?) (m?) (m?) (m?) and Water
Usage (m?3)
1 6 155 1 1 4.56 5 -4
2 2.2 155 1 2 4.56 9 -7
3 21.6 155 3 5 4.56 14 -9
4 0 155 0 5 4.56 18 -13
5 5 155 1 6 4.56 23 -17
6 16 155 1 7 4.56 27 -20
7 0 155 0 7 4.56 32 -25
8 1.2 155 1 8 4.56 36 -28
9 6 155 1 9 4.56 41 -32
10 0 155 0 9 4.56 46 -37
11 23.9 155 3 12 4.56 50 -38
12 64.6 155 9 21 4.56 55 -34
13 1325 155 17 38 4.56 59 -21
14 13.4 155 2 40 4.56 64 -24
15 37.3 155 5 45 4.56 68 -23
16 13.9 155 2 47 4.56 73 -26
17 0 155 0 47 4.56 78 -31
18 140.6 155 18 65 4.56 82 -17
19 74.8 155 10 75 4.56 87 -12
20 16.5 155 3 78 4.56 91 -13
21 78.9 155 10 88 4.56 96 -8
22 78.3 155 10 98 4.56 100 -2
23 48.8 155 7 105 4.56 105 0
24 54.6 155 7 112 4.56 109 3
25 25 155 4 116 4.56 114 2
26 1.6 155 1 117 4.56 119 -2
27 17.3 155 3 120 4.56 123 -3
28 0 155 0 120 4.56 128 -8
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. Roof Supply Supply Water | Water Usage The Difference
Rainfall . : between Supply
Date Area | Volume | Accumulation | Usage | Accumulation
(mm) (m) md) m) (m) (md) and Water
Usage (m?3)
29 52.3 155 7 127 4.56 132 -5
30 192.8 155 24 151 4.56 137 14
31 23.3 155 3 154 4.56 141 13
Max 14
Min 38
Volume of Reservoir (m3/month) 52
Volume of Reservoir (m3/day) 2
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Appendix IV Unit Cost of Activities (HSPK) Bogor City 2023 and 2022

M-20| 1 M'Pasang Talang Plastik PYC U 15 cm (AW)

Talang plastik PVC m' 1,0500
Perlengkapan 35 % harga talang lot 0,3500
Pekerja org 0,1500
Tukang batu org 0,4000
Kepala Tukang org 0,0250
Mandor org 0,0013
Jumlah
Dibulatkan

Figure 21 Pipe and Gutter Installation

Penggalian tanah biasa sedalam 1 m (Dengan Dibuang sejaun 5 | Penggalian tanah biasa sedalam 1 m (Tidak Dibuang) M3 154524
km)
Figure 22 Soil Excavation Work
OV RO AAGANSTENC Pegngn g g g |y
Figure 23 Sand Backfill Work
Lapis Pondast awiah Beton Kurus Lapi Pondasibawah Beton Krus M 129,55
Figure 24 Concrete
DN PECRANNARSTERIR emasigen o eig ok g 1l I
Figure 25 Wall Formwork

O PEIERRANARSTEITA \Pemasanganlm! k3 il \ 416.482\

Figure 26 Ceramic Installation
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