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Household Scaled Rainwater Tank System

= Concept and Practices -

Sucharit Keontanakulvong! and Udorn Jaruratana®

Abstract: Water Supply in rural ares s still & crucial 1ssoe In many countries. Storage in groundwater
aquifer s a promising alternative for water harvesting. HRainwater tank system on a household scale is
proposed for storing excessive water both in the tank and in the aguifer during rainy season and recovering
the recharped water from the aqguifer for use during dry season. The design concept is described with
a calculation sample for reference. From the data of water level and water guality, obtained through
menitoring 4040 constructed tank systems, the system proposed is proved to be workable and effective in
both guantitative and gualitative aspects, especially in the area with high rainfall and moderately or low

viehled acquifer,

I Imtroduaction

Water demand has always increased due to econom-
ical and social development, while water supply de-
velopment especially from surface water is limited
due to topographical constraints and environmental
awareness, The groundwater then becomes critical
source for many areas, easpecially in rural areas. This
caused the decrease in groundwater table in many
major aquifers, including those in Banghkok and its
vicinity, that need proper management to balance
natural conditions (Somchai, 1999),

Water supply in the rural area is still crucial for
rural development, and therefore many water har-
vesting methods had been stodied and proposed,
e.g., tameike (irrigation tank) method (Minami ef
al., 1986) and ganat (Pouraghniael, 2000). At the
same time, groundwater artificial recharge is becom-
ing an important issue to help balance the ground-
water table decline and many studies also had been
done to find its technical and economical feasibil-
ity (MNippitawasin, 1989; Pyvne, 1994; Kelvin, 1998;
Sucharit, 1999).

This paper proposes the concept of rainwater tank
ayatem to be used as micro water supply and ground-

crease in groundwater use, groundwater table also
declines and malke conditions more suffered.

Furthermore, people in the area with less yielded
agquifer suffer more. Thai government, with the pol-
ey of clean water supply for rural arca, had pro-
moted and helped constructing the small scaled rain-
water tank with the capacity of 6-12m® for each
houwsehold in order to 2tore excessive rainwater dur-
ing the rainy season and to be used during dry sea-
saon. This policy helps lessen the water shortage
problems in the dry season, but the groundwater is
still in need though its wse is confined in the shorter
pericd.

The concept of rainwater tank is then modified to
function not only as rainwater storage but also as
groundwater artificial gravity storage and recovery
device by constructing one more slow sand filtration
tank so that excessive rainwater from the roof dur-
ing rainy season, which is overflowed from the stor-
age tank, is filtered, recharged into and stored in the
aguifer through a working well (Nippitawasin, 19589;
PWI, 1998). This stored rainwater can then be re-
covered for use by pumping up from a recharge well
again during dry season after rainwater stored in the
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Figure 1: Schematic sketch of rainwater tank system
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Table 2: Water quality analysis results
o N | 17 (Sep.29, 1997) 2™ (Oct.Z, 1997) -
FParameter Standard | Raw Water l;.{};?:::d I R \Vater_i I:;}:;ezz?cl
1L.pH T 6585 7.85 | 7.66 773 I 7.60
2. Turbidity (INTU) < 20 45.1 2.75 92 8 24.8
J3.Color{units) << 15 30 5 <20 30
d.Iron(votal ) mg  £) =< 1.0 0.5 0.03 0.85 0.34
S.Hardness (g /£) = 300 T3 GoO.8 59 Lo
6. TDS{ g/ #) = 1500 114 98 I 1LG0O 137
T.Total Coliform {(MPN/1000mmg) -l 2.2 3300 G330 2800 20
S.Faecal Coliform(MPN /100mg) | no <18 =1.8 | <18 <1.8
1997)

Table 3: Water quality analysis results {poisonous aspect, Sept.
‘U‘lra.-uure_d Value

- - | Standard Max.
L Parameter | Raw Water I Pipe W atcr Raw Water | Filtered Water
1. Dieldrin (gug/£) 0.1 I 0.03 | 0.002 [ 0.002
2. ANdrin (geg /S F) 0.1 - OO0 0001
3. Heptachlor (g £) 0.2 0.1 00802 OO
4. Heptachlor Expoxide (g #) | = - 0. 002 0002
S. Lindane (g £) - 3 Oz O 002
6. HCB (ug/#£) - [ 0.01 0.002 0.002
T.0,p-DDT (/&) i 1 0. 002 0.002
B.p.gp-DDT ( e/ €) - ! - 0. 002 0. 002
9. Methoxychlor (g /£) - 30 0002 0. 002
__10.Chlordane (gg/€) I - |  0.03 0. 004 | 0. 003
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Few Apart

Many Apart

Increasing Groundwater Availability and Seasonal Base Flow

Through Agricultural Managed Aquifer Recharge in an Irrigated Basin

December 2008

Few Together

Many Together

September 2009

Few Apart Few Together

Many Together

Maximum head difference (Scenario-base) [m]

Water Resources Research, Volume: 55, Issue: 9, Pages: 7464-7492, First published: 19 August 2019, DOI: (10.1029/2018WR024019)
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f Scope Foreword

2 Normative references ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO member bodies). The

3 Terms and defintions work of preparing Intemational Standards is normally carred out through ISO technical committees. Each member body interested in a
=4 Atificial recharge techniques subject for which a technical committee has been established has the right to be represented on that committee. Intemational
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4.3 Combination of surface and sub-s  The procedures used to develop this document and those intended for its further maintenance are described in the ISO/EC Directives, Part
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5.2 Water level monitoring Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO shall not be held
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Any trade name used in this document is information given for the convenience of users and does not constitute an endorsement.
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& Figures

The committee responsible for this document is ISO/TC 113, Ground water.
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Applicability of the Darcian Method for Recharge Estimation

Kim Perkins (kperkins(@usgs.gov) John Nimmo (jroimmo(g/usss.gov) Unsaturated Zone Flow Project Home Page

The Darctan method applied to steady flow conditions in the unsaturated zone (Nimmo and others, 1994) can produce high-quality local recharge estimates at diverse locations to
provide a standard of comparison, for example between humid regions where streamgaging data are useful for recharge estimation and drier regions where they are not. This method 15
based on knowledge of the unsaturated hydraulic conductivity (K) at a point (usually deep) in the unsaturated zone where flow 1s downward and steady.

If flow under field conditions is steady and driven by gravity alone, then, according to Darcy’s Law, downward percolation rate will be numerically equal to the hydraulic conductivity
of the matertal at the measured in-situ water content, The Darcian unit-gradient method (Sammis and others, 1980, Nimmo and others, 1994) was originally used to estimate long-term
average recharge rates in arid regions with thick unsaturated zones where, below some depth, flow 1s considered to be steady and driven by gravity alone. In shallower unstaurated
zones in some environments, some form of this method may be applicable if changes m water content are slight and recharge rates may vary little over the course of the year or may
exhibit a seasonal, repetitive pattern of vartability. The Darcian method docs not necessarily indicate total recharge as it only accounts for diffuse, matrix flow. Recharge due to
preferential flow is inherently non-Darcian and, if significant, must be determined separately.

In the unsaturated zone, Darcy’s Law may be represented in head units by the equation:

4=-K(g) [dy/dz+]]

Matric pressurey
0

Fluctuation
zone . N . - .
where g = flow rate [LT-1), K = hydraulic conductivity [LT"1], q = volumetric water content [dimensionless], dy/dz = matric

¥ potential gradient [dimensionless), and dz/dz = 1 = gravitational potential gradient [dimensionless]. Under the unit-gradient
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Water consumed vs groundwater recharged
(t)

(t)
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IR 17 (2005)FE IS VRS Droughtin 2005

D ZkfsEEFEE  water consumed (t)
N ok groundwater recharged (t)

e 7EEFAER (SREH) accumulated amount of water used (t)
e AR (RE) accumulated amount of groundwater recharged (t)

HeR - v —te = oM srHiRaEmE S VU fERR
Source :compiled from Sony Semiconductor Kyushu Corporation data

Payments for ecosystem services (1)

Days of off-season flooding Payment to partner producers

30days 11,000Yen.~ 1000m?
60days 16,500Yen.~ 1000m?2
90days 22,000Yen.~ 1000m?
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