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THE ABSTRACT

SOLAN : APPROACHING URBAN
WATER SCARCITY

oy
The Earth reed
¢ has enough resources for our need, but not for our &

-Mahatma Gandhi

:'Elerr;sv : finite resource available to all, which s to be utilized respectfuﬂzvzﬁ
Scarcity’ ils'ence. The present research on ‘Solan: App.roacljmg Urbanblem o
e Scam‘a survey base.d project report prepared to identify tl";e I’“:‘i eclgted
aspects in lSwl e dimenISions, e ollected
ot n Sl o e i of iy s o sy 020 10
observations, suggestions and considerations of institutions,
communities and common public.
The research deals with comprehending Water Scarcity and its various facets by
undertaking the computation and representation of data diagrammatically and
finally interpret the issue connecting it with global parameters.
The water problem in Solan is typically not supply or demand specific but
accounts for a complex inter-related components from source of water to its
distribution and further withdrawal system. The causes of water scarcity in
Solan are having various dimensions ranging from government decisions to
individual decisions for using water and dealing water shortage with different
tools and techniques of utilization and management of Water.
Solan currently faces water shortage in Summer and Monsoon season but due to
the increasing trend of population growth, urbanization, climate change the
current seasonal water scarcity can become a water crisis for the town in
upcoming years Jeading to many socio-economic problems and one of them is
Water Inequality.
For solving this sustainable urban development plans must be created so that
water resource is not exploited and overused. What is needed a call for wise
action to bridge the gap and address a problem which is not only regional but a
global problem. Requirement is a cor‘nbination of innovative technologi
nd community-driven initiatives.

stronger governance, a
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CHAPTER: 1
INTRODUCTION

O Water, You are the source of all lives

Water i 1
inte:t:.ri s life, and life on Farth is
el with g, From time

immemorig]
’ Water has been driving force

cor:l ﬁﬁiﬁ;ﬁ dilli e xemiiied of the
fiip socio-economic opment and is critical
growth, ene and

food production, healthy e e
for human survi,val its 1); ewsyst?ms and
heart of adaptatio -’ V_Vater e Rt
S i R n t.o climate cha:Tge,
: cial link between society
and environment. Traditionally, water has
b_een treated as a common good, as it is
rivalrous in consumption but often difficult
to exclude users, particularly in its natural
state. The increasing pressure on water
resources due to population growth,
industrialization , pollution and climate
change has led to a paradigm shift in the
perception of water as a mere common
good. Today, water is increasingly
recognized as an economic good with
characteristics of both common and club

goods .

Rapid urbanization, industrialization and
changed pattern of consumption has
resulted in  socio-economic  and
environmental consequences paving way
for water scarcity (physical and economic
water scarcity) as faced by many urban

cities around the world.

Source: Sukta 9, Mandala 10, Rigveda

of Solan is also among

The town
ich face water

many urban areas wh :
problem and is on the verge ?
becoming water stressful® city 1
imes owing to the rapid

upcoming t :
omic

poor and unplanned socio-econ

development, increase in
population; dislocated  supply,
distribution and withdrawal system

of water.

The process of urbanization,
industrializaion and population
growth heightens the demand for
water putting additional stress on

already limited freshwater
resources. In addition, climate
change is exacerbating water

scarcity for the world's cities and
Solan is no exception to it.

*Water Stress refe .
water availability. Itis
water Shortage is S€€

rs to the impact of high water use (either withdrawals or consum
measured as ratio of water use to availability.
n as population driven scarcity, measured as per capita water availability
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1.1 STATE
MENT OF PROBLEM
een increasingly

Himachg) Bl ¢
facin E a ‘surplus water , town of Solan has b
A ‘Esglt)irtit’;ozem in terms osft?::tﬁl:titage, water quality, irregular supply
The water since recent years.
schenl:gt?i:;vgg water shortage in Sﬁlan continues to rise inspite of two water
There are certain-Gm and PWSS- Ashwani) providing w_ater to the tm;r;.n -
the situation beg areas which remain under water scarcity all year an
The uneven djstt::ges-mme for the wholetown. o availability of
water for public 1 ution crf water and prevailing dlspar}ty in the P il
shortage wh;i, ¢ Is expanding. Further, there is no sufficient manage

ge which aggravates the issue.

mers

problem faced by the
future if not settled
jer to consumer and

;'I:h‘:;-the problem of Water Scarcity* is a major urban
4 ltam_s of Solan town and is impending as a crisis in

wisely. This problem involves all the stakeholders (from suppl

government bodies) either to exacerbate or resolve the issue.

Secondly, water scarcity affects not only socio-economic activities but also the

natural physical environment which threatens the whole ecosystem (both physical

and cultural).

el

*Water Scarcity is the lack of freshwater resources to meet the standard water demand. It
results from insufficient available freshwater resources to meet the human and
environmental demands of any area. There are two types of water scarcity :

Physical Water Scarcity
or absolute water scarcity occurs when the use of water resources outpaces the supply.

Economic Water Scarcity
is due to the lack of water infrastructure in general or to the poor management of water

resources where infrastructure is in place.
According to UN WATER, Water Scarcity is a relative concept. The amount of water that
can be physically accessed varies as supply and demand changes. Water scarcity

intensifies as demand increases and/or as water supply is affected by decreasing

quantity or quality.

There are several indicators of water scflrcity such as Water Poverty Index (weighted
average of 5 components- water availability, access, capacity, use, and environment);
IWMI indicator (proportion of water supply i.e. water availability, accounting for water

infrastruclure]: Falkenmark indicator (per capita availability) etc.
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THE LS
CONNECT BETWEEN SUSTAINABLE DEVELOPMENT GOA
(SDGs) AND WATER

SHTAMEE GOALS

Fig 1.1 : SDGs

SDG 6 : CLEAN WATER AND SANITATION

Fig1.2: SDG 6 Clean Water and Sanitation
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120
SJECTIVES AND EXpECETD QUTCOMES
ses the water

Considerip,
th 4 i
resil & the mentioneq problem, the present study d15'3'-15100ks into the

- C x
(Doersr:;'r]:hendmg the Water Problem
-1D€ water scarcity and its dimensions) -
Identify the causative factors currently causing and will lead to water scarcity-
* Management

(Before, During, After W ater Scarcity; at multiple levels from consumer
t? supplier to institutional body)
* Discuss the gaps, challenges, good practices and recomm
water problem
* Brief Outlook on Future Prospects

endations regarding

¢

1.3 LITERATURE REVIEW

The present research study on Water Scarcity has been undertaken by various
institutions around the world. The phenomena of water scarcity is studied by
urban planners, scientists, climatologists, environmentalists, geographers and the
issue of water is of utmost importance in today’s world due to industrialization,
urbanization and unplanned development undertakings which also affect the
water usage and consumption patterns of people.

The literature review for the present research included the reviewal study of
‘Review of Domestic Water Conservation Practices in Saudi Arabia’ by
Omar K.M. Quda and Ahmad Shawesh where physical water scarcity
prevails.

Second review was done of ‘Water : Consumption, Usage Patterns, and
Residential Infrastructure. A comparative analysis of three regions in

the Lima Metropolitan area’ by Rondiel and Sarmiento.
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Besideg . lan

Block 3;‘&5;?]1& Study of Inventorization of water resources ": SV\?orld

Environmeng oo 2cPal Pradesh, India as published bY il
Provided knowledge of water resources of Solan Block-

The themat: L _—
8ystem2];:hc pa.per Published by NIDM - Water Crisis in Indian Cth

¢ Failure op wrath of Changing Climate, showcased : end 290
provided b various dimensions in Indian Cities of Delhi and Chennél af i
scarcity est practices and recommendations for solving the issue ©

es: A

1.4 SCOPE AND LIMITATIONS

“Tr?;escgpfe of present S_t'-ldy on Solan: Approaching Urban Water Scarcity is V;Ty
- Demg a sprawling urban Himalayan city, Solan presents a good urban
landscape for impending urban problems and issues related to Climate Change. As
water problem is a problem not of a city but of the whole globe, the present
research can be generalized to other sprawling urban towns and cities of Himachal
Pradesh. The causative factors of water problem and its related management at all
levels is necessary to be studied to address future issues concerning water.
Secondly, this study aims realize water as a resource to be respected rather than as
a commodity available for use only. This realization is highly required globally.

The limitations of the present study includes: Limitations of Field Techniques as a
methodology of obtaining data (where people hesitate to provide true and accurate
knowledge, time constraints, economic constraints) and lack of proper secondary
data from official institutions. Besides, this research is restricted to urban water

problem and do not address water problem in general (rural and urban both).

Scanned with CamScanner



Ficc Sl £ ”uuuuubbbbl’ﬂﬁﬁggz—gz?ZE

av i
sitﬁiﬁiﬁ elevation of 155 metres. It is located 45.5 km south of S! la Highway-5-
between Chandigarh and Shimla on the Kalka- Shim ik Hills of
Located on the Punjab-Himachal Border, Solan is nestled in the e
Solan is considered as an average temperature hill station and is an ideal ffta:o(:}
fr?m residentia] view point. It is the third largest Municipal Corpora'téo .
Himachal Pradesh spread over an area of 33.43 km sq. with a rest enl:t :
po!:m]ation of 47,418 making it the third largest city in Higmohal Pradesh ¢
Shimla. Solap had an average literacy rate of 85.02 percent.
S.Olan MC s divided into 17 wards. MC is responsible for provi
like water anq sewerage.

ding basic amenities

Solan is a hub of horticulture produce marketing. Tomatoes, plums, apricots, kiwi,
apples, and seasonal vegetables constitutes major economic activity for the town.
Known for the production of quality mushrooms, as a result of the vast mushroom
farming in the area Solan is called the Mushroom City Of India and is also known
for its bulk production of tomatoes. Solan has one of the oldest breweries in the
country.
The city has become an industrial hub of Himachal Pradesh. The small-scale and
medium industrial units provide employment, and play a role in the economy of
the inhabitants of Solan. These industrial units mainly belong to hosiery, food,
wood, paper, leather, glass, chemical, mechanical, pharmaceuticals, food
processing, electrical, and electronics services.
Tourism contributes to the economy as there are many places of interest in and
around Solan which include Maa Shoolini Devi Temple, Jatoli Temple, Mohan
Meakin Breweries, Toy train and Solan Railway Station which is a UNESCO World
Heritage Site, Karol Tibba, Brog, Chail, Kasauli, Giripul, Sadhupul.
Besides, people from other places visit Solan to use the health, educational
commercial and other infrastructure available. Many new industries are setting u »
in the city. Solan has thus became a sprawling urban centre which is greaﬂl;

attracting investments in all sectors.
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& METHODOL gy

The Present .

Solan City. W‘:zar‘ch "Nvestigates the problem of Water Shortage an

Darticular, Shonr s a basic amenity of all sectors in general and re

COmmumty S} dge 'Of water disl'l.lpts all the undertakings by an 11

Water shorty Soctety hence creating many socio-economic iss liers to

consumers aniedts 2 complex problem involving all stakeholders from SUPPT

€cision mak

Fol- add : : aKers.

emPloyecll f % ;bk"d‘“‘ approach of Qualitative and Quantitative res;il d via
or collectj A sk ta were gathere

ground field work. ng data. Experimental and descriptive data

d Management in
sidential areas 11
dividual, family;

ke e e sty i o 17 s snd e ward b bt
A population sam Of study whereas the smallest unit for data collectio
ple of 10 percent was selected from each ward of the study area.
L. i §

Our study area is divided into 17 administrative wards and each ward was taken as a
unit of study and analysis for convenience whereas the smallest unit for data
collection was taken as household. Due to time constraints, a population sample of
10 percent from each ward was taken for collection of primary data.

Survey : Field Survey was conducted by visiting different wards and random
households were selected for survey. Questionnaire method was accordingly
employed, consisting of a total of 24 questions both closed (multiple choice
questions) and open-ended questions.

Schedule method was also employed wherever felt necessary. Observation method
was undertaken during field visits to Water Scheme Plants and during casual visits

for survey.
Secondary data was gathered from concerned government bodies ( Jal Shakt

Vibhag and Municipal Corporation ).

Analysis Methods :

Mixed methods integrating both qualitative and quantitative approaches into one
coherent analytical process was used.

The primary data collected was ward wise plotted in tables in Microsoft Excel and
ward wise computation and analysis was carried out which Was compared
interpreted and integrated to provide a whole picture of research issue, ,

—$
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SR.
. WARD POPULATION HOUSEHOLDS
S
! Dehunghay 2744 .
: Railway Station 2945 1640 |
- Kather a6 722
* | Chambaghat S;10ge, 2692 429
| ° | LowerBazar 2868 i
8 m_ 9567 721
‘ m 2880 770
8 Shilly Road 3429 612
9 Madhuvan Colony 9765 760
10 Chaunrighati 2700 715
11 Degree College 2645 308
12 Sunny Side 2512 1040
13 Kaleen 2804 362
14 Housing Board 2586 799
15 Tehsil Patrad 2926 750
16 Rabon Anji 2608 731
17 Basal Patti Kather 2805 1493
TOTAL 47418 13628

Table 1.1 : LIST OF WARDS (with number of households and Population)
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CHAPTER : 2

WATER FLOW DYNAMICS
(Sources, Supply, Storage and Distribution)

k into the
erstand the problem of water shortage, we need to oo track
in the present chapter, We
e form. The journey
involving

In order ¢, und,

water .ﬂow d)’n -,
amics 3
the flow i In our study area Solan. So

st er in Solan town from its raw form to its potabl e
arts from the riyepg of Himalayas and ends in the homes of people;
government p odies, institutions, communities and individuals.

P —

WATER FLOW FLOWCHART
SOURCE SUPPLY

The River Giri ang the There are two water supply
Ashwini Khad 3 schemes underJal Shakti Vibhag
Others : Locally available 1.DWSS Giri, Solan
Natural Sources (Springs, 2.LWSS Ashwani, Solan
called Chashma and Baodis)

ORAG

Main Water Tank at Dharo ki
Dhar (Water from Giri)

Tanks at Tank Road (Water
from Ashwani and Giri)
Under Municipal Corporation

DISTRIBUTION _— CONSUMPTION
Municipal Corporation Domestic, Public, Commercial,
and Industrial Uses

WITHDRAWAL
After Sewage treatment, the treated
water is released back into local

streams and rivers
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2.1 SOURCE OF WATER

The urp, in rivers - th
and the Agpyee=T SMands of Solan town are fulilled by two main e eih
ani Khad, he Ashwani Khad meets the Giri in Gaura W

an im i i astern
part Ofgg‘:ﬁ:}?nb‘u tary of the Yamuna river, flows towards south in the e
USs, our gy, Strictanq forms part of the Yamuna river basin.

] river
System apgq thdy area lies in the Giri sub-basin which is a part of the Yamunda
US a part of the Ganga Drainage Basin.

e Giri
e Giri

21 (a) The AshWam K.had
A gﬂe Ashwani Khaq s form dby |
Sh 2t Nallah and Jagrot; Nallah iy~ |- ]
1mla, Various other rivulets and *=8_{

nallahs emerging from the Shimla [T7—=
town also meets the Ashwani Khad. R
» After flowing for 4 distance of 16 i
km, the Ashwani enters district
Solan, upstream of village
Sadhupul. The catchment area in
district Solan mainly comprises of
villages like Kohari, Ded, Sunnu

Tikri, Galai and exists Solan at I
Village Gaura near Yashwantnagar. e
| [P E-

* The total stretch of Ashwani Khad s
in district Solan is 22 km. The
Ashwani meets River Giri at Village
Gaura, Yashwantnagar, Sirmaur.

Map2: Drainage Map of Ashwani Khad
Source : HP State Pollution Control Board

2.1 (b) The Giri River

* The river Girl is an important tributary pf the Yamuna, which drains a part of
South-Eastern Himachal Pradesh. The Giri or Giriganga originates from a
small spring in the hills of Kotkhai-Kharapather, ‘Kupad’ in Shimla, It flows
through the districts of Shimla, Solan, and Sirmaur ang finally joins the
Yamuna at Paonta Sahib. . .

. After covering a distance of 40 km in Shimla till Sainj, it enters district Solap,
Decentralized Water Supply System, D.W.VSS— Giri, based ip s
Yashwantnagar is the current scheme on Giri which supplies water to Solan

town.
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22TH
%‘z WATER TO SOLAN TOWN e

Th wn iS

un;e::al;g: oy water from the Girj and the Ashwani rivers t0 S(:anetsowhich
Al em

are : the DWS}é-JGailriShakt‘ Vibhag under two water supply system SC

Water Scheme and the LWSS-Ashwani Water Scheme-

2.9
(a) LWSS-ASHWANI WATER SCHEME

* The raw Water of Ashwani Khad is lifted to Solan town under the Lift Water
UPDly System

: ed in
1971 apg 1 (LWSS) Ashwani Water Scheme. The project was start
and improvement yas carried in 1994.
* There are two Stages of supply under the LWSS-Ashwani Scheme :

L. Stage I - Ashwani Khad

11 Stage II - Village Shilli
* At Stage I Ashwanj Khad, there exists two supply scheme provisions - Old

(1971) and New (1994),

* Due to high pollution of Ashwani Khad, UV Disinfection System and Gaseous

Chlorination System were installed in 2019. Since then no major improvement
has been done in the scheme,

|

Fig 2.3: Gaseous Chlorination Fig 2.4: UV Disinfection System
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Digital Diagram 1 :LWSS- Ash
Source : Jal Shakti Vibhag

A ,
Ashwani Khad & Pre-Sedimentation Stage -

Fig 2.5 : Water Supply Scheme Line Plan,

Future Proposals :
« Proposal for joining the Giri River Scheme with Ashwin; Water §,
proposing a Rising Main from Giri to Raw Water Tank of Lwsg sma;lz:snlﬁrib’f
ni

Khad.
« Proposal of changing the source of Ashwini Water Scheme,
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Ustalled in pump houses, filter houses and in general hav

to be replaceg Zzetﬁ?pre‘:iamd- Thus, machinery at all stages of supply i
and further Supply. 1S poses a problem in smooth flow of water an

T

s needEd

d its treatment

Fig 2.6 : Machinery instalieq at Ashwani Water Plant Fig2.7: Pipelines

II]I Obsolete Pipelines

w;l:;f:l:isp;?rm&othe.indispensahle element of whole process of

o i 2 I;:s its soul:oe t_u end stage of pumping water to

e Tage tanks. The pipelines have not been changed since
_ and thus have become outdated and require repair and

maintenance almost everyday.

II1. Leakages

Leakages are the cause of major loss of water during the supply process and due to

weak pipes leakages prevail and are addressed everyday at different stages of

treatment and supply plant.

IV. Lack of personnel

The plant and system lacks the staff personnel. One person is engaged in multiple

tasks. The work ratio is 1 : 4 where one person handles the tasks of four persons

which leads to lack of specialization.

V. Pollution
The water of Ashwini river is treated in

various stages because the river water is one
of the most polluted waters of the state. The
Ashwini water treatment involves pre-
sedimentation (Adding Alum, Bleaching

i flocculators, filter —
Powder), clarifiers, s S

. . : g alum and bleachi

Boubes s e L purifying water lpnchlorinal?:n stag:; o

Disinfection Mechanism. All these processes
us maintenance and are

require continuo
very expensive-

{Fig 2.9 : Flocs in Water
during Flocculation

__--__""‘-—
14
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scheme s
completely ready with water
treatment plant of Capacity 14.72
MLD (million litres per day).

Fig 2.10 : DWS5- Giri Water Scheme

second water
* In 2018-19 improvement of the scheme was undenaker:ian%:rrenﬂy’ -
treatment plant wig, capacity of 7.36 MLD was ready.

treatment plant has 4 capacity of 22,08 MLD.

Fig 2.13 : Pump House Giri

e e
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FUTURE PRoPOSALS FOR THE DWSS-GIRI WATER SCHEME
1. Pcrcolation Wells

EZZE:];? :]-]: \‘_Ve‘ll S will help majorly in monsoon season as they will natu;al.]l{ al;?g

poses a prtfbllmtlé}] stages and this would help in reducing the amountlo si s

e em in water supply due to blockage of pipelines. Thel‘_e is a p ue of
f constructing yy, Percolation wells and a filtration unit to deal with the 1ss
siltation in the monsogng,

II. Dam Proposa]

There is 5 Proposal of dam in the upstream of Giri in order to reduce

:eidr:smemaﬁo“ which is 3 major problem of Giri Water Scheme especially during
ains.

IIL. Overaly Upgradation of Scheme €

Th? Upgradation Rg, 12.73 crore has been worked out. This i seere .
l}ﬂ:-ll'!g of the remaining 7.4 MLD to augment water supply, as the scheme was
lifting only 14.60 million litres per day (MLD) of water as against the installed
capacity of 22 MLD.

Sketch 1 : Improvement of Water Supply System to Solan Town and Adjoining Areas From
Giri River ; Source : JSV, Solan
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3 STORAGE OF WATER

e water after treatment process from DWSS- Giri and LWSS-Ashwani i
Supplied to storage tanks under Jal Shakti Vibhag-

1. Dh i

- c;::ﬁ f:; char (Main Watep Storage Tank)

s eﬁsﬁ;ﬂ_ from DWSS-Giri is stored at Main Water Tan
with storage cag tank capacity of 37 lakh litres. There is a proposal 0 lorination
ol Pacity of 25,76,000 litres and installation of gaseous chlort

k at Dharo ki Dhar
f a new tank

II. Tan
There arl;s 3at Tank Roaq (Storage Tanks for Solan Town) )
i water tanks under Municipal Corporation at Tank Road which serve as
smmda;:; Stor:;lgf tanks for Solan town. The water from LWSS-Ashwani is directly
r¢ while the Giri Water i i i Dhar to these tanks

through Eravity main ater is supplied from Dharo ki Dhar
:thk; fIi'm tank has a storage capacity of 18 lakh litre and other two tanks are of 12
o itre and 8 Iak}l ]itre respective]y =

o fr:c'm these tanks is now distributed in Solan town under Municipal
Corporation.

water tank from inside
Fig 2.19 : Water Supply |
Key f

II1. Other Storage Tanks
There are many other storage tanks at different locations under Municipa]

Corporation. One is at Jawahar Park and other is in Dehunghat with capacity of 10
lakh litre respectively .
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2.4 DISTRIBUTION OF WATER

. ; ks of lesser
T ater from pmc Tanks at Tank Road is supplied to various tanlls colleges,
cepacities ang then finally the water reaches the homes, schools,

: . - eople. The
gfﬁc?s, Industrigs, hotels, restaurants etc. and is used by P
1stntlmlmn of water jg entirely under MC,

« The dlstribuﬁon

. tdated
he d of water js not systematic in Solan town mfmg to the ?:rlater is
Pipelines ang obsolete distribution system of supply Im?s- ﬁihe proper
; he older systom of 1994 till now, which hinders
and judicioyg distributigp, of water.,

* Another pojn¢ is that there are certain wards which are served by Jal S;c:llx
Vibhag. There are SeParate branches of MC and JSV supplying water to
town,
* From Majp Water Tanks at Tank Road, two branches are bifurcated, one go:;
to Shamti area ang another to Jawahar Park area. Around all wards are serv
By MC except Ward 1, 16 anq 17 which are mostly served by JSV. d
* JSV have water branches to Dehunghat (Ward 1), Chambaghat (Ward 16) an
Basal Pattj Kather (Warg 17) however MC too serves these wards. ; d
» Under Municipal Corporation there are 8500 domestic water connections an
1500 commercia] water connections,

T Bty - i N
o NEAN BT IO
= Fig 2.20 : Pipelines in Ward No. 1,Dehunghat and Pipelines in Market

NS Ol Rk

ig 2.21: Residential Areas (Ward no. 6) with personal water tanks
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CHAPTER : 3 A &
DIAGRAMMATIC PRESENTATION OF DAT
ANALYSIS

town iﬂdiﬁdu.aﬂyaa Mmmﬂ .
o ectively. . " urce of
For individual wapq , total of 6 parameters are described which are : the a:;) e
_wa;e"" water shortage, frequency of shortage, season of shortage, water
10 days and managemen; during shorta i
After providing 5 Picture ward wise we undertake Solan Collective Analysis whi
presents the differen; facets of water problem in Solan.

SOLAN COLLECIMANALYSIS

A total of twelve aspects have been depicted diagramatically to look into the water
problem faced by households. surve:
(All data presented ig in percentages and is solely based on the primar) ud
conducted by our team)

Fig 3.1 : Condition of Public Water Taps, Mall Road Solan

——

20

Scanned with CamScanner



ST T EEEYRMOYYLELE Y blTﬂTl'l'l'!'Hi’Hﬁ

™ o . 1170
Sou D GHAT WARD = Hou’le:::::s- e
rce of Water " " Toaamtion:
Both (MC & Jsv) ater Shortage
p i « B7.5% households have
- JSV connections, while
12.5% have both JSV &

MC connections.
ouseholds face

f
l « 94.6%h
t- water shortage and 24%
) don’t have any water
b i problem.
Yes
94.6%
Dig 3.4(b)
Frequency of
y of Shortage Season of Shortage . Of 94.6% households

facing water shortage,
72.2% face in specific
conditions or seasons
(Summers) while
27.8% households
always face water
shortage.

» Water Shortage
remains for more than
7 days for 88.9%
households.

Dig 3.1(c)
Management During Shortage

Water Shortage in Days
8-5 Days Sharing
1L1% 12%

‘Water Tanks
28%

7< Days Natural Source
B8.9% 20%
Dig 3.1(f)

Dig 3.1(e)
Natural Source of Water is available which is used by 20% of households. The ward

remains under water crisis all summers.
I

21
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1. WARD NO
2 RAILWAY STATION WARD - Households : 1600

Source of Water . PoP“'a“o“ : 2045

Both (MC 4:J5V) Water Shortage
13%

% i . 87% households have MC

: connections and 13%
households have pboth MC
and JSV connections.

. 76% households face
water shortage and 24%
don’t have any water

76% problem.

Munici =
Dig 3.2(a) ﬂpalscomm T
Dig 3.2(b)

Frequenc
Yy of Shortage Season of Shortage . Of 76% households
Mon facing water shortage,
5.6% 66.7% face in specific
T conditions or seasons
while 33.3% rarely have
any water problem.
« Summers remain the
time of major scarcity
for 72.2% households.

Sum/Mon
222%

" Sum

Dig 3.2(d)

Dig 3.2(c)

Wat
er Shortage in Days Management During Shortage

7< Days
56% N%Q‘fr

Others
30%

5-7 Days
55.6% Dig 3.2(e) ‘Water Tanks
15%

Dig 3.2(f)

« Shortage remains for 5-7 days for 55.6% househol
. ds, 3-5 da
5.5?0 face shortage for 1-3 days as well as more than 7 dayss:-:or any
« Majority (45%) make use of natural source available in the ward pectin:
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WARD NO. 1
DEHUNGHAT

The Dehunghat Warq is mainly served by Jal Shakti Vibhag. All the hou?eho]ds
have JSVr water connections of which 12.5% have both JSV and MC connections-

f\ majority of households, 94.6% have water shortage of that 27.8% always have
issues relating to water while 72.2% during specific conditions or seasons-
fol:r;l;;;z ;J;:}To?:l:s on of extreme shortage, however shortage remains i
Water Shortage remains for more than 7 days for 88.9% of households.
Man_agement during scarcity is done at consumer level by calling water tanks,
sharing, natural source and other means.

Other problems in this regard are the non-availability of road facilities, non-
cooperation of Keyman and JSV. The households are really not satisfied with the
water supply and distribution and ask for a change.

Fig 3.1(i) : Vikas Mohala Residential Area, Ward 1

WARD NO. 2
RAILWAY STATION

The Railway Station Ward is mainly served by Municipal Corporation, however
some households have bath MC and JSV connections (13% households).

The residential area of the ward is systematically planned and households face
water shortage only in specific conditions or seasons especially when the whole

town faces water scarcity i.e. in Summers and Monsoon.

Majority households face water problem in Summers (72.2%).
The management during Summers is well done by the people. The 24/7 natural

source of water is used by all near by people. Water Tanks are called only during

extreme scarcity conditions.

23
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. Households: 722

. WARD . 8,
II1. W, NO.3 KATHERWARD - Population: 3019
Source of Water
Jal Shakti Vibhag Water Shortage
10% ;;',’;

Dig 3.3(a) -
Municipal Corporation Dig 3.3(b)
20% Yes
92.3%

9
0% households have Mc Water Connections and 10% have JSV Connections.

Of 92.3% Households facing Water Shortage
Frequency of sh ortage Season of Shortage

Around 45.8% households have water problem in specific conditions or seasons
and 54.2% rarely have water problem. In Summers shortage is faced by 62.5%
households and 37.5% face shortage in Summers & Monsoon both.

Water Shortage in Days Management During Shortage

3-5Days

25% No
36.8%

Water Tanks
52.6%

Dig 3.3(e) Namgijs;‘om Dig 3.3(f)

75%
Water Shortage remains for 3-5 days for 25% households while 75% face

shortage for more than 7 days. A 24/7 natural source of water is available and is

used by near by residents.
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Municipal Corporation
571%

'\The ward is served by MC and JSV both

i Households
. Population : 2

Water Shortage

: 459

Yes
pig34(b) go5%

Of 90.5% Households facing Water Shortage

Frequency of Shortage Season of Shortage
Always All Seasons
31.6% 10.5%

Er Sum
- 474%
Sum/Mon
Rarely M
Dig 3.4(c) g
Dig 3.4(d)
Water Shortage in Days Management During Shortage
1-3 Days
10.5% wat;;}"ank
NS/WT
40%
8-5Days
26.3%
Natural Source
5-7 Days s
31,(;3:9 3.4(e) —
water Short2g remains for more than 5 days for 63.2% housep
26.3% and 1-3 days for 10.5%.

olds.,

Around 52.6%
households
have water
problem in
specific
conditions or
seasons, 31.6%
always have
water problem
while 15.8%
rarely face
water shortage.
In Summers
47.4% families
face shortage,
42.1% face in
Summers &
Monsoon both
and 10.5% face
shortage al|
seasons.

3-5 days for
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R L S R Y

WARp N
0.3
Karygg 2

The g,
ther W
(92,39 ard is
3%) fa ain] ol ds

Problem i " CFs onay *erved by Municipal Corporation. Majority househel
whole § » While 45, B¢ but not extreme. 54.2% households rarely face Water
tao 1 olan faceg Water aﬁe Water issues in specific conditions or seasons, when
h °Sts for 3.5 d *0rtage. Summers are the season of water shortage that

ouseholgs ays for 250 75%

E households and more than 7 days for

HUUSehold
S near
More thay, half (52to oo ral source make use of it, while others call water tanks.
€ ward faceg “6%) households call Water Tanks.
However, the wan; ter shortage only when the whole town faces water problem.
Manages the problem in a planned way.

—

WARD NO. 4
CHAMBAGHAT SALOGRA

The Chambahghat Salogra Ward had recently came under Municipal Corporation
(Jan 2025) and was previously served by JSV, however now 57.1% households
have MC water connections while 33.3% have both MC and JSV connections.

More than 90% households have water shortage of which 31.6% always face water
problem, while 52.6% in specific conditions or seasons and 15.8% rarely.
Sumymiericire dis AR SeAAcn of‘water shortage. Around 10.5% always have water
shortage in all seasons. For maximum households shortage remains for 57 dige
There are natural sources of water which are used throughout the year anq become;
a boon during shortag_e season. |

e gt 'the ]?Ck (:f Illlonmun 'S @ reason of water shortage
supplemented by exploitation of nafural sources and lack of administrative

awareness.
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V.WARD NO. 5, LOWER BAZAR

Source of water

Municipal Corporation
100%
Dig 3.5(a)

+ Households : 576
« Population: 2868

Water Shortage

Municipal Corporation serves the ward

Of 88% Households facing Water Shortage

Freque hortage
quency of Shortage Season of Shortag . 88% households
Rarely have water problem
12% e in specific

Specific
88%

Dig 3.5(c)

Water Shortage in Days

7< Days 1-8 Days
12% 16%

5-7 Days
36% 3-5 Days

36%

Dig 3.5(e)

Dig 3.5(d)

conditions or
seasons while 12%
rarely face any water
shortage.

« Summers remain the
major season of
shortage for 72%
households, while
Summers &
Monsoon both for
28%.

+ Water Shortage remains for 3-5 days and

5-7 days for 72% households, 12%,
for more than 7 days and 1-3 d

families.

 There is a natural source av
ward, however during sho,
look for water tankers.

face it
ays for 129,

ailable in the
rtage residents
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’ Yes
72X

Mun.iu:im;
Dig 36(a) 100

tion

Munlcipal Corporation serves the wal’i________________....-————'

- pig 3.6(b)

. Of 72% Households facing Water Shortage
requency of Shortage Season of Shortage

Sum/Mon

' Specific Y Sum
64% & 68%
St
Dig 3.6(c} Dig 3.6(d)
* 64% households have water
Water Shortage in Days shortage in Specific conditions or
seasons, while 36% rarely have any

problem.

= 68% households experience water
shortage in Summers & 32% in
Summers and Monsoon both.

* Shortage remains for 3.5 days for
32% households, 5-7 days for 28%, &
more than 7 days for 129,

* There is no natural source available
in the ward, thus water tankers are

Mazp;ﬁ cal!ed fluring extreme shortage

Dig 3.6(¢) which is a rare event,

5-7 Days
28%

i ———
28
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WARD NO. 5

LOWER BAZAR
ration. This ward is full of hustle

The Lower Bazar is served by Municipal Corpo : .
and bustle as it serves the main market of Solan and thus requires water in every

sector. The residential areas face water shortage mainly in specific ;;asons or
conditions (88%) while 12% households rarely face water shortage. : e seaston

of shortage remains Summers for 72% of households and 28% face water

problem in both Summers and Monsoon.

The days of shortage varies with location and demands, for 36% households
shortage lasts for 3-5 days, which may extend to more Fhan 7 days as well. .

As per the residents of the ward, main water shortage 1s faced when there is 1e.|ck
of supply in the whole town. There is a natural source available but during

scarcity people call water tankers.

WARD NO. 6
JAWAHAR PARK

The Jawahar Park ward is also entirely served by Municipal Corporation. The
location of tanks over the ward supports the supply of water to the households.
Around 72% of households face water shortage and 28% do not have any water
related problem. Of 72% households facing shortage 36% rarely face it while

64% have water issues in specific seasons or conditions. Majority face shortage

in Summers (68%) and 32% have problem in both Summers and Monsoon.

Shortage lasts for 3-5 days for maximum households. Water Shortage is not a
considerable isste for the households of the ward as they do not have much
problem due to the smooth supply lines and location of water tanks vertically

above the ward.

However, during extreme shortage in Summers, residents call for water tanks as

there is no natural source available in the area.
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« Households : 770

VIL
. WARD NO. 7, THODO GROUND « Population : 2880

Source of Water

odo Ground Ward receives water entirely
from MC. Around 87 percent of households face
water shortage. Of that 87 percent 86.6 percent
faces shortage during Specific Conditions or
Seasons.

65.8 percent households face shortage
specifically in Summers. Water Shortage
Municipal Corporation remains for 3-5 days (42.9 percent) for majority

100% households
Residents cater to their water needs by a natural

« The Th

Dig 3.7(a) .
Water Shortage source available in the ward which proves to be
No a boon for them during shortage specifically
13% during Shoolini Fair in June.

Frequency of Shortage

Rarely

79% Al

2.6%

Yes
Dig 3.7(b) o
Season Water Shortage in Days
7< Days
8.6% 1-3 Days

nig 3.7(d) Dig 3.7(¢)

Sum
65.8%
3-5 Days
42.9%
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« Households : 612
u Populatlon:3422

VIII. WARD
NO. ROAD WARD
O. 8, SHILLY Water Shortage

Source
No
12%

Munici : o
lmlmp:log;momnon ase;‘
Dig 3.8(a) Dig 3.8(b)
o Municipal Corporation serves the ward -
Of 88% Households facing Water Shortage
Frequenc
W e =2 oy 88% families have

water problem in
specific conditions
or seasons while
12% rarely have any
water problem. In
Summers 72% face
shortage & 28% in
both Summers &
Monsoon.

Dig 3.8(c) BBX Dig 3.8(d)

Water Shortage in Days

7< Days
Water Problem remains for 3-5 days and 5-7
days for 72% households. Shortage extends
for more than 7 days for 12%.
A natural source of water is available which is
used by 30% households.

5-7 Days
36%

Dig 3.8(¢)
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WARD NO. 7

THODO GROUND.

The Thodo Ground ward is served bY Municipal
87% of households face

Corporation. As per our survey,
water shortage of which 86.8% h
specific conditions or seasons, 7.9% T:
problem and 2.6% always face water
season of water shortage is Summers
households, Monsoon for 18.4% househo
Summers and Monsoon both for 15.8% households.

For maximum households (42.9%) the water shortage
lasts for 3-5 days, followed by 5-7 days for 25.7%, 1-3
days for 22.9% and more than 7 days for 8.6%
households. A natural source of water is available which
is used by the near by residents during shortage and

ave water Pmblem in
arely have water
shortage. The
for 65.8%
lds and

casually as well.

As per the respondents, there is no cooperation from the
Municipal Corporation during Water Scarcity. There are
certain areas where road facilities are not available
which hinders water tankers to be called upon
aggravating the issue of water problem seriously.

Fig 3.7 (i) : Leakage of
Water, Ward 7

WARD NO. 8
SHILLY ROAD

The Shilly Road ward area receives water from Municipal

Corporation. Of the total households 88% face water

shortage of that 88% households, 12% rarely have water
related issues and 88% have water problem in specific
conditions. Majority (72%) households have water shortage
during Summers while 28% in both Summers and
Monsoon. The water shortage lasts for 3-5 days for 36%
households, 1-3 days for 16%, 5-7 days for 36% and more
than 7 days for 12%.

A natural source of water is available in the ward whose

water is not fit for drinking but is used for other purposes. Fig 3.7(ii) : Baodi
Shilly Road

*— +
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« Households

X WARD No. 9, MADHUBAN COLONY « Population : 276

rtage
Source of Water Water Shortag

No
16%

Municipal Corporation SR Yes
100% B4%

Dig3s(a) Municipal Corporation serves the ward Dig 3.9(b)

Of 84% Households facing Water Shortage

Frequency of Shortage Sawson More than half
households rarely
face shortage of
water (56%), while
rest (44%) face
water problem in
specific conditions
or seasons. In
Summers 88%
households have
s short?ga & 12%
DAl Dig 3.9(c) 88% have in Summers &

Monsoon both.

Water Shortage in Days

Sum/Mon

| Specific

56%

The ward don't face a major water
problem. Shortage remains for 1-3 days for
50% of households, 3-5 days for 41.7% &
18 Days 5-7 days for 8.3%.

50% There is no natural source of water
available in the ward.

3-5 Days
41.7%

Dig 3.9(e)
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X-Warp NO. 10, CHAURNIGHATI

Source of Water

Municipal Corporation
100%

Dig 3.10(2)

" Households:'ﬂz
. Population : 270

Water shomge

Yes

Dig 3.10(b) wIo%

i ward
Municipal Corporation serves all the households in the

Of 87.5% Households facing Water Shortage

Frequency of Shortage

Rarely
18.2%

Specific
8LBX

Dig 3.10(c)
Shortage in Days
7< Days

22.7%

5-7 Days
18.2%

3-5Days

3L8%
Dig 3.10(e)

Season

Sum/Mon
9.1%

Dig 3.10(d)

81.8% households face water shortage during
specific seasons or conditions while 18.2%
rarely have shortage of water.

54.5% households face water problem in
Summers, 36.4% in Monsoon and 9.1% in
both Summers and Monsoon.

Water Shortage varies  with 31.8%
households having 3-5 days shortage, 27.3%
for 1-3 days, 18.2% for 5.7 days and more
than 7 days for 22.7% households.

* Residents also make use of a natural source

of water at Pajo,
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MAapy
UBAN ¢

OLON
Th Y

adh; '
iy Colony is served by Municipal Corporation. As pe
. 4@ water problem of which 56% rarely face water prob!
for 889 T]ng Specific conditions or seasons. Summers are the season of short:‘gl:
Monsooy, Ouseholds while 12% have water problem in both Summers
The sh
days funr B¢ Temains for 1-3 days for 50% households, 3
do notl;t 8.3% households, This data clearly shows that
wh aCe an extreme water shortage problem. They have water sf
o ‘e whole town is facing it but that too is not so harsh in comparison t(_) r.Jther
;va:;]s. This may be credited to the management done by households on individual
evel,
The.r © is no natural source of water available and residents also don’t. {'equire any
additional source of water. Water Tankers are called in extreme conditions by few
households.

r survey, 84%
lem and 44%

-5 days for 41.7% and 5-7
the residents of this ward
shortage only

WARD NO. 10
CHAURNIGHATI

The Churnighati ward is also served by
Municipal Corporation. 87.5% households
face water problem of which 81.8%
households have problem in specific
conditions or seasons and 18.2% rarely have
water problem. Summers remain the main
season of shortage for 54.5% households,
followed by Monsoon for 36.4% households
and 9.1% face water problem in both
Summers and Monsoon. Water Shortage lasts
for 3-5 days for maximum households.

There is no natural source available in the
ward but the residents bring water from a
near by natural source in Pajo. During
shortage this 24/7 water source proves to be

boon for the people.

Fig 3.10 (i) : Pajo Natural Source of Water
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. Households : 308
. Population : 2645

Water Shortage

No
154%

Yes

Munigj, 2
“tPal Corporation 84.6%

100% pig 3.11 (b)

Dig 3.11 (a) o
l--.._.___T_'f_E';llseholds have water connections of Municipal Corpo - S

Of 84.6% Households facing Water Shortage
Frequency of Shortage

91% Sometimes
9.1%

Y

Always
13.6%
Specific Shortage in Days
Season 68.2% 9 Y
7< Days
Sum/Mon Mon Dig 3.11 (c) ia.ﬁ%

5-7 Days
13.6%

3-5 Days
Sum 3L8%
6L9% Dig3.1i(d) Dig 3.11 (e)

Around 68.2% face shortage in Specific conditions or seasons while 9.1% (Rarely),
18.6% (Always) and 9.1% (Sometimes). Summers experience high shortage (61 9%).
40.9% households face shortage for 1-3 days, 31.8% for 3-5 days, 13.6% for 5-7 days
and more than 7 days.

Increasing migration and congestion in the ward results in more consumption and
faulty management of water leading to shortage of water.
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« Households : 1040
XII. WARD NO. 12, SUNNY SIDE « Population : 2512

Water Shortage

Source of Water

20.8%

Municipal Corporation i 2%
Dig3iz(a)  100% DigadEi

The ward receives water entirely from Municipal Corporation.

—

Of 79.2% Households facing Water Shortage

Frequency of Shortage Season Around 58%
households
face shortage in
specific '
conditions or
seasons,
majorly in
Summers
(84.2%).

Specific
579%

’ Sum
Dig 3.12(c) Dig3.42(d) 842X

Water Shortage in Days Management During Shortage

7<Days 1-3 Days
10.5% 15.8%

5-7 Days
B, Natural Source

38.5%

Dig 312 (e)

3-5 Days
Dig 3.12 (f)

Majority (63.2%) households face shorta e for 3-5
face shortage for more than 7 days. ge for 3-5 days, while 10.5% households

Residents call paid water tankers during shortage, in addition to it there is a natural
source available too, which is used by 38.5% households.
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E::P];ligt:ee College Ward receives water from Municil::i -6

Shis On. As per survey, 84.6% households face waie 7
‘age. The households majorly face water problem in

Specific conditions or seasons (68.2%), 13.6% households

always face water shortage, 9.1% sometimes and 9.1%

rarely face water shortage. ,

The season of shortage remains Summers for 61 9%

households, Monsoon for 19% households and Summers

and Monsoon both for 19% households. Shortage lasts for

1-3 dats for 40.1% households, 3-5 days for 31.8%

households, 5-7 days for 13.6% households and more than

7 days for 13.6% households.

As per the respondents, water shortage there is poor water :

Fﬁstn‘bution system in the ward, secondly wastage of water Fig 3.11 (i) : Wastage of Water,

In the form of overflowing tanks is noticed very often. GC Solan

There is a natural source of water available in the ward

catering to the water needs of locals.

WARD NO. 12
SUNNY SIDE

The Sunny Side ward is served by Municipal Corporation. As per our Survey,
79.2% households face water shortage and of that 57.9% households face water
problem in specific conditions or seasons while 42.1% rarely face water shortage.
The season of shortage remains Summers for majority (84.2%) and Summers and
Monsoon for 15.8% households. Shortage lasts for 3-5 days for maximum
households (63.2%), followed by 5-7 days for 10.5%, more than 7 days for 10.5%
and 1-3 days for 15.8% households.

There are natural sources available which are used by 38.5% households and rest
61.5% are dependent on paid water tanks during water shortage.

As per the respondents, there is irregular supply of water and pipes are blocked j
Monsoon which are not timely repaired. In addition to it populati ed in
(tenants) has increased the water demands in the ward. ’ on growth

Y A
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« Households : 362

X1y, v,
ARD No. 13 ALEEN . Pop:::' "
Wwater Sh g

on : 2804

Municipal Corporation
56%

Yes
100%
Dig 3.13(b) 4

—— _ Digis)
All the households face water shortage
Fr. Season
equency of Shortage —
8%

Rarely

Sometimes
i 12%

B%

Shortage in Days
7< Days
16.7% 1-3 Days
25% Sum
923
Dig 3.13 (d)

Dig 3.13 (¢)

8.5Days  Dia3A3e)
58.8%

The ward of Kaleen faces 100% water shortage of which 76% faces in specific

conditions or seasons while 12% sometimes and 8% always. Majority 929, faces

shortage in Summers while 8% all seasons.

Here, 56% households have MC Connection and 24% have IPH Connection

20% have both MC and IPH Connections. 58.3% households face shortage '::h;le
days on an average while 16.7% face shortage for more than 7 days. -5

There are 4-5 natural sources (personal) which are used by community durin
9

shortage.
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* Households : 7¢
XIV. WARD NO. 14, HOUSING BOARD COLONY 5o o o cee.

Water Shortage
Source of Water “
Both 14.8%
Jal Shakti Vibhag 1L1%

7.4%

A
F

Yes
Dig 3.4 (a) Municipal Corporation Dig 3.14 (b) 85.2%
81.5%

Of 85.2% Households facing Water Shortage

Frequency of Shortage Season of Shortage
All Seasons
Rarely

12% Mon
12X -

2 Sometimes Sum/Mon
¥ 16%

Specific ik
60% ways
16X Shortage in Days g
Sum
Dig 3.4 (c) 7<Days 1-3 Days e
30.4% X 30.4% Dig 3.14 (d)

5-7Days
4.3%

Dig3.14 (e) 3-5Days
34.8%

« The Housing Board Colony Ward receives majority water from MC. Around 81.5
percent receives water from MC, 7.4 percent from IPH while 11 percent have both
connections. .

+ Around 85.2% households face water shortage of which 60% face in Specific
conditions and seasons. 16% households face shortage always. Scarcity is high
during Summers (52%). Average shortage remains for 3-5 days (34.8%) while

30.4% face shortage for than 7 days. There is no natural source of water to cater
the demands of people during shortage. )

40
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WARD NO. 13
KALEEN L
The households in Kaleen ward receives water together by lI_.
MC and JSV. Majority households (56%) have MC w-ater
connections, 24% households have JSV Water Connections
and 20% have both MC and JSV connections. Almost all o

households face water shortage with varying ffequencif:s
ds have water problem in

and intensities. 76% househol

specific conditions or seasons, 8% households always face

water shortage, 12% sometim 9% rarely face water

shortage.

Water Shortage is faced during Summers by 92% households while 8% households

have water shortage all seasons. Maximum households have 3-5 days shortage

(58.3%), followed by 1-3 days (25%), and more than 7 days (16.7%). There are 4-5
which caters the needs of water of

natural sources of water available in the ward
near by residents, while for others the situation becomes extremely harsh in

Summers.

es and 4

Fig 3.13(i) : Supply Lines

—

*—

WARD NO. 14

HOUSING BOARD COLONY

The Housing Board Ward is mainly served by Municipal Corporation (81.5%),

=7.4% households are served by JSV and 11.1% have both MC and JSV connections.

About 85.2% households have water shortage of that 60% face in specific
conditions or seasons, 16% always, 12% sometimes and 12% rarely face water
shortage. The season of water shortage remains Summers for 52%, Monsoon for
20%, Summers and Monsoon both for 16% and all seasons for 12%.

There is no natural source available in the ward so residents call upon water tanks

during shortage.

- 3

Fig 3.14(i) : Leakage Fig 3.14(ii) : Wastage of Water

A4
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15, TEHSIL PATRAD

XV. WARD NO.
Source of Water

Municipal Corporation
Dig 3.15(a) 100%
All households have water co

nnections from Municipal Corporation.

* Households : 750
= Population : 2926
Water Shortage

No
16%

Yes

Diga.as(p) 4%

Frequency of Shortage

Dig 3.15 (c)
Water Shortage in Days

1-3 Days
36%

8-5 Days
32%
Dig 3.15 (e)

Of 84% Households facing Water Shortage
Season of Shortage
Sum/Mon
8%

Natural Source
17.6%

Households face
water problem
mostly in specific
conditions (56%)
that too in
Summers (92%)
while 8%
households face
problem in both

Summers and
anm Monsoon.

Dig3.45(d) 92%

Management During Shortage Shortage remains

for 1-3 days and 3-5
days for 68% of
households.
Residents make use
of a natural source

of water near Shiv
Mandir casually,
however paid water
g tanks remain last
‘Water Tank option during
82.4% extreme shortage.
Dig 3.15(f)
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« Households : 731
= Population : 2608

- S T ¥ VY VWUUuvuLved 6377?7777555555559?&

W Water Shortage
Source of Water
Both (MC &]5V)
0%
Jal Shakti Vibhag Dl 18 ()
Dig 3.16 (a) 90%
Around 90% households have water connections from Jal Shakti Vibhag, while
10% have both MC and JSV connections.
Of 70% Households facing Water Shortage
Frequency of Shortage Season of Water Shortage

Spca'.ﬁc 308%
100%

Dig 3.16 (c)

5-7 Days
15.4%

Dig 3.16 (e)

* All 70% households face water problem in Summers with shortage remaining
for around 3-5 days for 46.29 households, 5-7 days for 15.4% and this shortage
extends for more than 7 days for 30.8% households.

* Management during shortage is done by a local natural source of water,
however water tanks remain Jast option during extreme shortage of water.
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WARD NO. 15
TEHSIL PATRAD -
ci
The Tehsil Patrad ward recei_\:;sy wg;;; ;r:li;re }?glt‘:;: f:ce
i our survey,
ﬁgfr:;::;igis olt:"e;rhich 56% householdsdh::; r\:ar:;;
problem in specific conditions or seasons anak s
have water problem. Summers aré the pe oot
water shortage for 92% households and 8% ho
have water problem in both Summers and Monsoor;.h .
Water Shortage remains for 1-3 days for 36% hous c:I ;
3-5 days for 32%, 5-7 days for 20% and more than 7 days

for 12% households. ) . -
Natural Source of Water is available in the ward is used by

17.6% households during shortage as well as casually,
while 82.4% households are dependent on water tanks

during water scarcity.

Fig 3.15 (i) : Shiv Mandir
Baodi, Shamti

WARD NO. 16

RABON ANJI

The ward of Rabon Anji is mainly served by Jal Shakti Vibhag. 90% households
have JSV water connections while 10% have both MC and JSV connections.
Around 70% households have water shortage and households face water scarcity in

specific conditions or seasons that too in Summers.
Water Shortage remains for 3-5 days for 46.2% households, more than 7 days for

30.8% households, 5-7 days for 15.4% households and 1-3 days for 7.7.%
households.

There are several natural sources available in the ward, to name one is in Anji
a!ong the road, second in Shamlech and others. The ward is very large in area so
different localities face water shortage in varied ways.

Wat.e'r Tanks are called during extreme shortage of water only that too by affluent
families. As per the respondents, the distribution system of water is not proper and
needs upgradation.

[
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+ Households : 1493
R « Population : zm
pATI KATHE p -
XVIL. WARD N 0.17, BASAL :

Water Shortage e
Source of Water
Both (MC & JSV)
10%
_/f.'ﬁ—' s
/"- %
' )/ . b L
-

Around 90% of households have water connections from Jal Shakti Vibhag,
while 10% have both MC and JSV connections.

Of 75 % Households facing Water Shortage

Frequency of Shortage Season Of Shortage
Rarely — i
26.7%

Sum

40%

W Specific
73.3%

Water Shortage in Days « Around 73.3 % households face shortage
7< Days during specific conditions or seasons. 60%
— households face shortage in Summers and

Monsoon both while 40% in Summers only.
Majority households face shortage for 1-3
and 3-5 days.

» During shortage majority of households call
water tanks, however a natural source of
water is also available.
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WARD NO. 17
BASAL PATTI KATHER

Basal Patti Kather has recently came under Municipal Corporation as a ward.
This ward is mainly served by Jal Shakti Vibhag. Around 90% ]'}0“531'101(15 have
JSV water connections while 10% have both MC and JSV connections.

75% households have water shortage of that 73.3% face water

As per survey,
p ' d 26.7% rarely face water shortage.

scarcity in specific conditions or seasons an
60% households face water problem in Summers and Monsoon both and 40%

households face water shortage in Summers only.
Water Shortage remains for 3-5 days for 40% households, followed by 1-3 days
for 33.3% households, more than 7 days for 20% and 5-7 days for 6.7%

households.
There are natural sources of water also however majority households call upon

water tanks during water shortage.
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COLLECTIVE ANALYSIS
II wards is presented describing the various

agement in Solan (urban). A total of
d diagramatically to look into the

Collective analysis of a
facets of water problem and its man
twelve aspects have been depicte

problem of water faced by households of Solan. ‘
(All the data presented is in percentages and is solely based on the

primary survey conducted by our team.)

The 12 Diagrams describe the following parameters :

1. The Supplier of Water for
Households
2.Water Shortage (Percentage of

households)
3.Frequency of Water Shortage _ : A ’
4.Specific season of water AL P » PR
shortage for different
households
5.Water Receiving Days (during
shortage)
6.Water Receiving Days (in b
general) J
7.Water receiving hours in
general
8.Storage Lasting Days p
9.Management during Water l‘
Shortage
10. Notified for Water Shortage
11.Complaint for Water Shortage
12.Causes of Water Shortage
(Based on personal suggestions
of respondents)

N

A
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I. SUPPLIER OF WATER
[l3al shakti Vibhag

[ Municipal Corporation
[7Both (MC & asv)

Households (in %)

80 100

o 20 40 60
As per our survey, in Solan 77.5% households have water connections of
Municipal Corporation, 17.5% households have water connections of Jal
Shakti Vibhag, while 5% households have both MC & JSV connections. All
wards are served by MC, however certain wards are together served by MC
and JSV.
More than 85% households have water connections of JSV in Ward 1,16 and
17. Ward 1,2,3,4,13,14,16 and 17 are together served by MC and JSV while

Ward 5,6,7,8,9,10,11,12 are entirely under MC.

Il. WATER SHORTAGE

As per our primary survey, 84.2% of
households in Solan town face water
shortage with varying intensity and
frequency. Around 158%  of
households don’t face any water
shortage. The reasons for water
shortage vary  with  location,
consumption patterns,  storage,
distribution etc.

84.2%
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Il. FREQUENCY OF WATER SHORTAGE
Rarely

Always
4£3%
Sometimes
2.4%

In Specific Conditions or Seasons
69.3%
Of 84.2% households facing water shortage in Solan, majority of
households about 69.3% face water shortage in specific conditions or
seasons (like Shoolini Fair & Himachal Utsav) whereas 24% rarely face
water shortage. The percenatge of households facing water shortage
always is 4.3% while 2.4% sometimes face water shortage.

IV. SEASON OF WATER SHORTAGE

Summers & Monsoon
121%

Monsoon
16.3%

Summers
7.6%

The season of water shortage is predominantly Summers in Solan. 83.7%
households face water shortage in Summers, of that 71.6% face problem in
summers only while 12.1% face water problem in Summers & Monsoon
both. In Monsoon 28.4% households face water problem of which 16.3%
have water problem only in Monsoon.

49
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V. WATER RECEIVING DAYS
(DURING SHORTAGE)

[H Households in %

30

10

3-5days 7< Days 5-7 Days 1-3 Days
During shortage season, maximum households (38%) face shortage for 3-5
days followed by 24% households having shortage for more than 7 days.
Shortage remains for 5-7 days for 21% and 1-3 days for 18% households.

VI. WATER RECEIVING DAYS

(IN GENERAL)
B Households in %
50
40 R '
30 = o
20
: J a1
! ==
3-5 Days 5-7 Days 1-3 Days Alternative Day 7< Days

In general, 41% households receive water after 3-5 days followed by 22%
who receive after 5-7 days and 21% receive after 1-3 days. The percentage
of households receiving water on alternative day is 9% and 7% receive after

more than 7 days.

BN
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VIL. R
ECEIvING HOURS (IN GENERAL)

40 [T Percentage of Households

30 |

20 |

10 |

g e

ik
1-2 hours 2-4 hours

4-6 hours All Day Irregular

Th general receiving hours for maximum households is 1-2 hours and 2-4
hours. Around 39% households receive water in 1-2 hours and 38% for 2-4
hours. Around 6% households receive water all day, while 4% households
have an irregular supply of water and 11 % households receive water for 4-6

hours.

VIil. STORAGE LASTING IN DAYS

B No. of households in %

40
30
20
[
0 . 2Days  2-4Days  4-6Days  6<Days

The storage lasting days denotes that for how many days can the water
storage last if there is no water supply. Around 36% households it is 24
days, for 359, it is 1-2 days, 22% it is 4-6 days and 8% can have a storage

lasting capacity of more than 6 days.
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AGEMENT byRiNG WATER SHORTAGE

A'tetna "
Hoyg g Sources of Water at Consumer
ehold) Leye|

Not Required
2.7%

Others
18%

| water Tanks
1 51.3%

Natural Sources
28%

Majority households prefer water tanks around 51.3% households are depend

on water tanks during shortage. These households are mainly those who do

not have access to natural sources of water and have the capacity to spend
money for water.

Around 28% households make use of natural sources. 2.7% don't require any
management while 18% have other ways of managing water shortage.

Fig : Natural Sources : Fig :
Prem Gali Chashma and Boadi in Shamti Water Tank in Ward 14 HBC
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X. NOTIFIED ABOUT WATER SHORTAGE

B Yes No [ In Summers

No. of households in %
0 20 450 60 80 100

Of the households facing water shortage, 42% are notified about upcoming
shortage from various sources ( Councillor, Keyman, Social Media etc. )
51% households are not notified, however around 9% are notified during

Summers only.

XI. COMPLAINT FOR WATER PROBLEM

[7] Municipal Corporation [JJ] Owners
Jal shakti Vibhag [} Keyman

No. of households in % l
[4]

20 40

Of the total households facing shortage (84.2%) 33.33% complaint for water
shortage. Of that 33.33%, 61% complaint to MC, 9 percent to JSV, 26 percent

to owners and 5% to keyman.
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XIl. CAUSES OF WATER SHORTAGE

O:;;I’S improper Distribution System of Water
- e 333%
Wastage of Water
22%
Y Lack of Adequate Storage
B 1.6%

Population Growth
30%

The present pie chart presents the data based on personal suggestions of
respondents about the various causes of water problem in Solan town.
According to the same, 33.33% households point out the improper
distribution system of water, followed by Population Growth (30%), Wastage
of Water (22%), Lack of Adequate Storage (1.6%) and Others (16%).
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CHAPTER : 4
SOLAN: URBAN WATER SCARCITY
INTERPRETATIONS

The present chapter deals with the task of interpreting and elucidating our research

problem of ‘water shortage in Solan’ on the basis of primary and secondary data
gathered. Here, we discuss the dimensions of water scarcity in Solan, characteristics of
water problem, causes and trends of water scarcity.

4.1 WATER SCARCITY : DIMENSIONS

The concept of water scarcity is somewhat ambiguous and complex to be defined
as it implies different dimensions or facets. There are several dimensions of water

scarcity which can be summarized as :
(i) scarcity in availability of freshwater of acceptable quality with respect to

aggregated demand, in the simple case of physical water scarcity.
(ii) scarcity in access to water services, because of the failure of institutions in

place to ensure reliable supply of water to users;
(iii) scarcity due to the lack of adequate infrastructure, irrespective ‘of the

level of water resources, due to financial constraints.

In Solan, water scarcity can be described as seasonal physical water
scarcity with heavy weightage of economic water scarcity.

« The whole town faces major water scarcity in Summer season, along with
certain areas having water problem in Monsoon too. During Summer the water
level of Giri and Ashwani rivers'decreases and in Monsoon the water level rises
but due to siltation and contamination the quality of water decreases. Thus,
leading to seasonal physical water scarcity in the town.

The study area is mainly under economic water scarcity as in general Solan is
sufficient in water resources (considering local natural sources too), but there
is a lack of investment in infrastructure at all levels (treatment and supply
plants, supply lines, storage tanks, distribution system). Secondly, economic
water scarcity is caused by poor management of water supplies in general and
during peak season in particular.
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v, SPACE -SPECIFIC

The
Snlal'f3 ::r:n'}-hof Water scarcity varies with geographical and cultural location in
) to the the ll;'catf Ward N?- 6, Jawahar Park comes under low scarcity category due
! SUpply is direc on of main water storage tanks vertically above the w.vard, ﬂu{s the
! Statiop W tand there is no pressure problem in the ward. Similarly, Railway
Siarcs ard 2), Shilly Road (Ward 8) and Madhuban Colony (Ward 9) are low
{ The l;y areas due to systematic planning and management of water.
ehunghat Ward (Ward 1) lacks water facilities along with road and
mnm?umcaﬁ“" facilities. Households face water shortage all seasons thus
affecting thejr socio-economic life.
Kaleen (Ward 13) Degree College (Ward 11) and Tehsil Patrad (Ward 15) come
under high category of water scarcity due to high demand of water owing te high

\

!

§

". Population concentration in these areas.
A

Map 3 : Categories of wards facing water scarcity 4

Low Waty,
Moderate Water Scarcity . "'@,
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V. GOVERNEMENT & INSTITUTUIONAL POLIC|ES

The water policies of 80"emment -y :insf:;}mons affect the Watep .
elated management in the town.;nld ec; msg where to SUPPly wate, ; i
availability of water to the househo [s).h 1 SUMMEIS, the Girj rjy,, watem. the
diverted to other areas like Subathu, arampu‘r, Parwangg hen e is to
availability of water to Solan town. Othfer than this, the Giy also supp); Ucing the
Shimla, so in rationing the water to different sectors and 1, €S water to

. differep .
decision of institution and government bodies as per the need of the ﬁrrfeareas isa

Vi. WATER ACCESS INEQUALITIES

The disparities in water access is a major concern and a Very crucial
of water problem. The socio-economic disparities lead to water inequali
situation called Water Divide. This water divide has rippling effects for vulnerzsb]:
groups as health at risk, economic strains, education and gender inequality etc,

Water Disparity is a result of household socio-economic level, consumption

patterns and lifestyle, and most importantly the role of governance.

characterigtic

Fig 4.1 : Water Inequality : WATER DIVIDE in Rabon
(i) Ward 2 with properly planned domestic water storage; (i) Stum ara
The comparative picture questions the right to water ?

” increase

The most unsustainable scenario is the one fh“tforeseesc::sumprinn
of inequality and, in turn, unsustainable levels of wutg;“uersely’ the
among the elite and upper-middle-income groups:

s the
! s water acros:
scenario that considers a more equal distribution Df‘,mble evels of

: : - i

different social groups along with more sustd and pressure "
consumption leads to reductions in total water 15¢
the urban water balance,” Mazzoleni, Foresight:

S il 57

L
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Lack of Infrastructure . |
( ': ly, storage, distribution) Solan requires 80-90 lakh litre of water to fulfill demands
supplys commercial, industrial etc.) everyday, however Solan receives 30.40 i

all (domestic, . i :
of all ( er MC in general with which decreases in Summers and Monsoon owing

litre per day as p

to various reasons as discussed earlier.

« Lack of Local Water Policy
policy dealing with the conservation and usage of water for

There is no local water
households. Wastage of Water is not regarded as punishable which should be.

« Outdated and Obsolete System
The distribution system of water in Solan has not been updated and renewed since 1994

as per MC. If any inefficiency emerges the action is taken only to repair it, but not to
replace it. Thus, it is a major cause of water inefficiencies and leakages which lead to

water problem.

e Lack of Management
There is lack of management at every level for addressing the problem of water scarcity.
There is no preparation of management plan for addressing water shortage it SUImETs
aration for water

and Monsoon by institutions and local bodies. Secondly, there is no prep:
shortage at the household level reason being water is regarded 2 resource to be used not
be respected- a big urban psychological problem.

* Lack of Awareness . .21 household,
A major reason of water problem is lack of awareness to the i.n dhf‘dual
community, and institutions in the process of water supply and distribmEior:

___________...---0

' PR
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Acoor wing globaly at mO™" | mber of regions age reaching the limit at which
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€
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B. Water Scarcity and Urbanization
ban water

The process of urbanization is critical to sustainable water usage. The ur]
crisis is caused by a combination of factors including unplanned urbanization,
mismanagement of water resources, overreliance on groundwater, deforestation,
climate change, and inadequate infrastructure for water distribution and sewage
treatment. The situation will be exacerbated as rapidly growing urban arez> place
hea‘,’y pressure on neighbouring water resources. Moreover, environmental
:Jeimo::s and ecosystem functions can not be treated any longer as t;lse res.idv.m;lﬂst :;
waler user: A N pr man are exp
to amplify thesa::ez}(;;izt::? ef{l Imlatt-a charfgeband b‘z-:zi:i}:zelopmem and water
demand, plex relationship betwee

I
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THE CONCLUSION

ppROACHING URBAN

SOLAN{&: TER SCARCITY
em and is a very c.ommon but ambiguguyg issue. The
rly faces econon:mc water scarcity with 3 touch of
. ey based project report on “Solan: Approachin
From Source to Allocation’: was focused tg identify thi
of water shortage and its various fcats, in. Solan:and interpret the
Probl?mﬁ 1 of causes leading to such a problem. The methodology used to coJject
sng:::s ‘; blend of qualitative and quantitative' approach. A combination of
observations, meetings, and survey led to the analysis of Water Problem in Solan,

The foremost conclusion comes that Solan deals with economic water scarcity
which means that the factors are human controllable, thus proper management,
coordination between institutions (Municipal Corporation and Jal Shakti Vibhag),
upgradation of water infrastructure in relation to growing demand can solve the

g]oba.l prO]JI
majo
study area )

physical wate .
Urban Water Scarcity,

present water problem.
Secondly. the major cause is that water becomes a consideration only during water

scarcity i.e. during Summer and Monsoon seasons, when water availability is
enough there is no consideration of water as a resource to be conserved. Water is
reused only during water shortage, not before or after that. This points out the lack
of awareness on the part of institutions, government bodies and most importantly
on the part of individual households.
The process of urbanization, industrialization, changing consumption patterns
(urban lifestyle) are leading to higher water demand than needed. Hence, a new
issue emerging of Water Divide. Due to socio-economic inequalities there emerges
water insecurity which leads to many social problems.
Water is a human right and as defined in Sustainable Development Goals of 2015,
Clean Water and Sanitation is SDG 6 and affects various other SDGs. It is a duty of
every individual to regard water as a resource to be conserved and respected rathez
not use it as an economic commodity and also not to attribute water asa free gran
of nature. )
The role of institutions and government bodies is very lcrllcwl::n
::r’:etl; Policies must be created in order to manage ‘_wterultlisl?zgftion 0
spread awareness for the proper and judicious

resource,
__..-———""/—4 __..-—-""'—.-..Efi

nto this matter.
d consumption
f water as a
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RECOMMENDATIONS
FROM AWARENESS TO ACTION : THE WAY FORWARD

on of innovative technologies,

Addressin ) N oy
& water scarcity requires a combinatl
§ tiatives in order to lead a road

stronger governance, and community-driven ini
towards equitable access to clean water.
The first step starts with awareness about water as a resource to be used
Judiciously. In order to resolve the problem, households ne_'e.d .to undertake
rainwater harvesting wherever its possible. Water reuse initiatives, such as
treating wastewater for industrial use, can further alleviate pressure on
freshwater supplies.
Government must invest in infrastructure like rainwater harvesting systems
and wastewater recycling to reduce dependency on freshwater sources.
Renewal of water infrastructure from source of water (Giri and Ashwani),
supply, distribution and allocation systems.
Strengthening policies and governance by implementing fair price-systems
that ensure affordability for low-income households. Wastage of water must be
regarded as punishable act by the local authorities.
In the end, changing the face of water scarcity involves education to motivate
new behaviors. Coping with the coming era of water scarcity will require major
overhaul of all forms of consumption, from individual use to the supply chains
of major corporations.
Invention and implementation of new water conservation and water
management technologies. There must be improvement of water catchment
areas and its harvesting. Addressing Pollution is a critical point in solving the
water scarcity as treatment of water requires a lot of expenses. There is a
current need to improve distribution infrastructure.
Simply put, what is needed is holistic management of water which involves all
the people, especially community involvement is needed backed by good and
strict water regulations and policies.

We never know the worth of water till the well is dry.
“Thomas Fuller

Water is Nature’s Daughter. She is gentle and sweet. If you let her go.
we loose the flow and end up in retreat !
-The Dharma Trails-

— —

61

Scanned with CamScanner



BIBLIOGRAPHY

I Primary Data collected through Survey, Observation and on-site visit methods

IT Secondary Data collected from :

« Government Bodies : Municipal Corporation and Jal Shakti Vibhag

= Online Official Sources :
1. RAP-V-Ashwani and RAP-V-Giri; H.P.
2. District Survey Report-2024 Solan,H.P.

Pollution Control Board

III. Other online references :

« Food and Agriculture Organ

« Global Water Inequality; the crisis of access, impa
of IDRA

« Article on Water Equality: Figures and data that expl
gap , Foresight

« Access to Water : Inequalities reinforced by climate change,
Polytechnique insights

« Water Scarcity Facts and Statistics, Britannica

« Water : Consumption, usage patterns, and residential
infrastructure, Rondinel-Sarmiento

jzation : Article on Land and Water
ct , and urgency!

ore the global

Scanned with CamScanner



Scanned with CamScanner



| | | | 1 __ ] | I 1 \
spjoyasnoy jo adejuaatad sy 03 s1242. pue adejusdsad uj aJe sajIua elep ||y | \
09 ot L9 | €EL (4 SL 01 06 12yiey med eseg f habﬂ
00T 00T (113 0oL 01 06 ifuy uogey | ot |
8 6 vt 9 91 ¥8 00T pesed [iIsyal | st |
a3 o1 oz | s [ 91 ZT 09 8'vT 7's8 TTT | v'Z | 518 | Auojo) pieogBuisnoy | ¢1 |
8 26 A 8 [ 9L 00T 0z vz 95 uaajey €1 |
8'sT T8 T'er | 6°LS 8'0Z 6L 001 2pis Auung 2T |
€ v v | €1 0 € z ST #'ST 9'v8 00T 88a||0) 9a.32@ 1T
16 v'9t | s'vS 28T | 818 S'ZT S'L8 00T neysiuineyd (1}
44 88 95 vy 91 8 00t Auo|o) ueqnypeiy 6
82 L (4 88 2T 88 001 peoy Ajjiys 8
8'sT | ¥'8T |8'S9 9'C 97 6'L 8'98 €T L8 001 punouo opoyl - L
45 89 9¢ ¥9 8¢ TL 001 yied Jeyemer 9
8¢ L (4] 88 [4" 88 00T Jezeg 1amo1 g
50T T v'L 9'TE | 8'ST | 9'CS 5'6 S'06 S'6 £'€E | 1'L5 | esdojeseySequeyd v
S'LE S°z9 Tps | 8'st L'L €76 01 06 Jayie) £
T 9s [z2L €€E | L99 ¥z 9L €1 L8 uonieis Aemjley 2
8'LT TeL 8'LZ T #'s 9't6 2T | SIS reySunyaqg 1
uoseas ||y |uop/wns | uoly | wns |sawawos | shemly | Ajaiey |oyiads ON SBA ylog| ASr o] )]
NOSY3S AININD3IYA IOVLIHOHS ¥3LVM | ¥3ILvM 40 328NO0S JINVYN a¥YM ON ¥
319VYL SISATYNY 3AILIIT10D NV10S
| _ _ _ —]

Scanned with CamScanner



mmﬂrfl I ey
L T4 L'SE T'v9 L0E £'69 T TIL B
05 0s SL'89 | sz1E EEEET | £99'97 09 TLS'8T | 987'pT 0s 8TvT'L | szt L14 !
S'0L | v89'es 91E'9z 9'LT L4 0t ot SE ST 0z
ZZT0'0 | 60606 9E9°E9 89 [43 LP9Lt 6TSE'Z8 | 6ELTZ BEL'TZ | BL EVO'ET IvLOv'L TIT1T g
I8°EZ | 8b0'6T SL 14 6ZV'TL | vTLS'57 e st LBYE'LT | ovgE'sT 1282t
SL8T SL'EV | 560'8E 506'T9 S'8E S'19 6060°6 | 6060'6 Sst'sv | szT T8EZS'6 T8ETS'6 9BT'vT "
BEZS'6 EEE'EE | T60°6S | 60600 | 9 | or | ¢ . Y6T'SE | 650°LY | Lozt 43 g
Z81°3T BIB'IE [ £99'95 [€eeee | ¢ | I | € |zeozs 684'ST | 26925 | 9TE'97 |ovEr ey | STov'se | eze97z |
EEEE8 [BLP'EY | 22595 | &z | S| 1867 [ 14582 | Bbo'eT [Tigz Z8T'ET
0z vs 05 05 8 | ze 09 BY0'61 | /58°Z¥ | S60'sE s
YISE L5849 | BLL'ts | Tezer | zzzee | zests 6ST6'SZ | v288'S | £b9'4T | 2v9°29 | Sezag LSBTT EVILS
EEE'EE 05 _[8eus [zze ez | eeeee | £999°99 EEE'EE | 955°5 | TTrTT st
0s | o8 | oz | €8L°vE | bzTzse £569'8 | €BL'VE | zz5'95 [
| St | sz |seest [verop SI9V'BE STTE | sme TLS8T :
SvSvs| 08 | oz | st | sor 978 BY0'61 | £S8'Zv | S60°8E |S9569°G i
§79 | 09 | op 0€ 0s 0z |925°0T | 6BL'ST | zv8'0¢ | zvmrog £999°9T | Z89'57 | 95s- 3 7 .
YB9'EL [ 9TE'9z | zg 0z BZ £50'TZ | S68°ZS | €501z BSTE'9Z 6LS'TE [ SOT'zv | 688 “mnm —
W N [ sax | Hio SN [syuerm| g>9 a5t Avz | az-1 |Aeaiv [iemsas| sigsp ST | siME> | a>L u”ms%e_s
a3l110N smav sheq Bujiseq sFeioig SINOH AuiA233Y _ i ]
]
ﬁ__ =1

Scanned with CamScanner



aumQ Aj@1ealdd T
Kempy saA Hel i MH P venn oo €2
st aet agausspesTy HEE oN yiog HEF 747 paumo Ajiend T2
SIyz > Ajrea . . oN Hdl J0S-MOE T paumg Al21eAld 12
? " dl uay 02
sy b2 agt ne  ypnads SaA H . v+
. aee Mam H __.._._=_._M u__.”_um% sap Hdl HST-AB T Juay 61
v
e > >t wng  oypads 52 ot 0S0€ T £+ paumo Ajsientid 81
jengau| ags 1o wng  aypeds 53 Hdl il ) 142 PRUMO Alienld LT
SIYT > art (01-8]>L hEmY san Hdl 405 4T JauenD 0D o1
. (o1) >¢ suosEas IV 0§ Z
ey (0T-8) 2L £ . oN yiog : 247 paumo AiZ1eAld ST
sz > M__Mm b ] g oN Hdl  MOS-MOE o Wy 9t
sy 2 3, Hdl
* - aEt lot)>L wng  oads oA i — b+ jusy €T
sy > (1) >L wng  2yAds 7 6 ey 7T
epdoui Q9 % . WS SN e ba s 0+T I T
N AR juay 0T
suye >L ¢ =u0spas i EST T T+
G e aks A o e E4€ PAUMO Al21Ad 6
sz > ave (o1-8) > wng  dyPads By 5 142 POUMO AlSIeMId 8
eyl (0T-8)>L (o1} > suoseas jiy  shemy saA Hdl %0570 .
! Ajeq 5 - - oN yiog »0S 2 T+  Jeuenp ‘wmoo [
H.”.un aﬁm& - ™ - ON Hdl  NOS-OE T T+Z paump Ajaiealld 9
. aet (ot > wng  oynads S3A Hdl paumg AjaieAld §
s> >L (vT) >t wng  oyads SIA Hdl AST-48 T v+ 3y v
JgnBau) a9 3L wng  syads SaA Hdl Juay €
SIY T >l >/ suoseas |y shemy S Hdl NSTOB T 0+1 ay 7
= asv as€ wng  oypadg Sap Hdl NOE-AST T T+T juay T
UH 3unaday eiauad) gum Beroys) QUM UDSEIS  UBYV IBIIOYS JAIBAM 1B/ JO 234NOS 109 30| akodwig JHA IBIS dIYSIaUMO ISNOJS]
110 [1]14] 6D 80 Lo 90 so

v0 10 TR {o]

1D NOLLSIn
NOOYdYS LVHONNHIA T0 "ON QYYM

{ow 12d sy) 011 : soniaINg 40 0
¥PLZ t NOILLVINAC
F1EVL SISATYNY V1V

Scanned with CamScanner



—

o

2 Y3N0U3 B33 SEAIE JadjJeW ‘Kyjney 51 awayds o
UONRUIP100I JO ¥oe
Kueds pajeany |enpiajpuy
Palw)| ase sasunog
suonINRsue) ‘lejuiey jo ¥aeq

Wwianshs 4o yoe ‘uondnuoy

Sieway
1o

MR =2 g

Addns - Hdl oN Suueys

HLO sap 3 S i

S - ON T

a Hdl ON Sjuel M

yamosg “dog oN - ON HLO
yImoso “dod oN Hdl wns y| SN
Aiddns oN Hdl ON SjUuel M\

$aol SaA CME_}WV_ = Ev_Nv SN

HIO  S3A ¥ . )

- £ OoN =

P Hdl ON Sjuel p

ymosg ‘dog oN 7 ON  HIO
yimoup "dod ON Hdl wnsuyj SN
yimouo "dog ON plojpuel - SyUel AA
. OoN Hdl ON 3uneys

Ajddng opN Hdl ON Sjuel p

sgol S3A  uewAdy - wyz) SN

H1O Sap - ; =

- - oN %

Uimoun ‘dog oN _.E_ ”” e__._”_.ﬂ
“ﬁw..o ..Moa OoN Hdl wnguy SN
AT
mﬂm_.—ﬂu -a_.wﬂﬂ M E_E—EEOU Uﬂﬂﬂoﬂ” M.““”_d__m

ozZb 6Th 8TD LTID 91D

azt

az-t

avc
avc
ave
a9-v

azt
a#z
ave
avz
a9t
av-z
ao-v

ae-t
at-z
at-z
at-z
as-+
at-z
ais
STD

7 000€
70002
1 000v
7 000%
7000T
1008
1 000%
70002
10002
1000t
1000t
10001
1008
1000T
10002
7000
10002
10002
1000%
1000t
10001
1008
10001
10002

ON 253w M
S2A anREuw M
ON 2438W W\
ON /13w M
ON na m
ON g m
ON 2412w M
ON aJjaw M
SaA 3nBw
ON 2133w M
ON 258w M
ON 119 M
ON ng m
ON g m
ON a3s3wW M
ON as3aw M
ON as3aw M
S9A auaw
ON asjaw
ON 2439w mp
ON mng m
oN nam
OoN ng m
ON anaw

Apeder ung 4318/ UlO3UOW

vID

EID ZID

Scanned with CamScanner



aEz as-€ wns Ajpiey S3A

0]

paumQ Aj21enldd ST

BUL I 4
siy>v pei ol oN ch“ Jusy €2
sy -2 az-t as-s wns Ajaaey Mﬁr a paumMO ARIEAId 72
4 I paump Al2iemid 12
siy>v ar-€ ac-5iow/wns  2103ds $oA gt
Siyp-z az-T as-z wns  2yaads MM._. il paumo Aj21eAlid 8T
£z ai-s wns AjaJey A Sy
siy>v a : e SN ey £
az-
siy -2 azt as-s wns  Ajpsey SaA w_& poumo Aisienid ST
siyp-2 aet a Z-§ IoW/wns 3j09ds SaA o paumo AlR1eAd b
siyy-z are al-s wns  3pieads S9A o oo
' or 4 juay 1
sIyz> Q€T as-g1oW/wng  2YAdS saA wﬁ poumo Al1end TT
S 4% o kg ; JWN 05 2M0qY T T+71PUMO Aj@ienlld 0T
® il g UGy Apece o, Z+T juay 6
s nc  ayoads SOA ylod AOEAST T
say v aet aLs wns .._:_uun_m By SN 05 9A0QY ¥ 746 19umQ AZieAd 8
- e S . o Sap o] AOENST T 0+Z way L
ST> av-e ase wng  aeads por—
1 : 2 agt as-€ wng  oydads SBA oW %0S-0€ € 0+€ .u |
M..Mwwhw. W oN ylog 0S 2A0qV T 1+€ Auedwo) /09 §
Iy agt als wns  Apuey LT DN X0SI0E T 7+7 Auedwo) /0D ¥
azl ON olli'} 74 T+E uay €
sS4 v-T az-t >/ wnsg Aj2uiey SAA AN NOENST T T+E way z
2 aet a L-S1ow/wns  JyRads SaA o]} Z+01BUMQ A]21BALd T

ul Bujnedal|esauan) auNABeLIOYS) QUA uoseas

uaym r8epoys JAleNAIEM 0 92unodnolp awodudaAoldw3 4+ Mels diysisum(IsSNOdSIY

110 010 60 g0 Lo 90 sD to ED o] 0 NOILSIND

0b9T: SONIaTING 40 "ON
SP6Z : NOILVINdOd

NOLLYLS AYMIIVY T "ON QdYM 3781 SISATVNY V.iVd

Scanned with CamScanner



MOM N ON  H1O a¥-Z 1000S -
Saol SN Qgz-1  100S
MOM SIA o ll] ECT 1M d9-¢ 1000 on ENEI N
saol JN ON qatz-T1 10002 Sah 191®IN W\
ymousn dod 1BUmQ oN SN Qg-Z 1000t ON wam
MOM JW ON HLO a#-Z 10009 . S
Saol SN @z-T 100§
Yol dod S9A N sap LM/SN a9-v 10002 ON PN M
sSaol ON ol)] = SN d¥-z 10002 ON RN M
ywmoun dod N ON Sjuel M QE-T 1000€E 2112 M
Saol R[umo SaA H1O dz-1 1000S ON na M
MOM JN ON SN av-g 1000V ON ._uum__\“ ?__,_”
. ON S)jue >9 710002 ON m
IR i ouz :w“”“ o__ﬂ__ ; “_.._w az-T 10001 S3A na m
<Saol S9A
yimouo dod - N ON HLO 4 9-¥10009T ON g m
# SIA SN dz-T 1000€E ON alpw M
" - dBumo SaA SN @ Z-T 1000t S3A ng m
LR BUNUELY ‘UONRSIEALLY BWBYIS 'Q 9-S QEA -SIBWWng - sap 10009 - ma E._,
13BN JO 2SN 4O w-.:.ﬂr—ﬂ__n MNMOM - - - H1lO av-z 1 OOOO
SN 1008
HOMRRASIED SucwRauLeD NN - saA uewhsy  saA IM/SN  >9 1000Z ON 243N M
saol oN o - SN at-Z 100SZ OoN  8NBAM
aS-MM.Mﬁ sasne) asnay puuleidwodpaynoN SMAv  @l1s Awedediwng 1e1em Sulioluoi
oo

61D 810 LID 9TD STD ¢ID €10 ZID

Scanned with CamScanner



anInm
AN M
anai M

aaN M

ROAN M
BN M
W M
RN M

e M

AN W
BN N
AN R
AN
AN M
AN M

wa M
BN M
WA A

AN M

Tugoyuom

sy are
sy agt
s W
syt A
7> R
ST e
syt Qe
suv ae
e Qe
s w
B w
= art
hepud 134
P s aet
e art
siyT> ot
LI S are
sy as
sy w
vl w
- art
hep i aet
sSET aeT
T azl
e are
sy avE
upy Bupgaaay  jraauan) gum
wo [ 1]

=L
>
asE
=L
ast
£

(sdeuoys) aum
]

unpyfLang

wng
wng
wns
wng

wng,
wng

wng

wns

wng
uopyfung
uop/wng
uoi/wng
uopfwng
wng

wng

wng

wng

wng,
ugiNfuing
uopgfung
uo fung
uogung
uoseas
o

HIHLVA £°ON Quvm

Aasey
ayzads
Hppued
Ajasey
Mgy

Maaed

ayads
fjasey
Ay
Maiey
ayyads
ypeds
peds
yads
Koy
ypeds
hpizy
ey
Kjamy
Jymads
aypads
ypads
Nyiads
hasey
uBYM
Lin]

3k
saA
53
s3p
534
53k
oN
aN
524
Sah
sah
EErY
sap
sah
sk
sk
s3h
sa),
s34
a3,
sap
sap
sap
Ak
sa3)
52
adeuoys Jnem
50

W
W
W

W
oW
2W
1]
oW

Hdl
W
W
N
W
W

N

Hdl
W
1, |
W
W

I3Em joaunos  dnoug awoou)  pakodwy

so

is]

D

E+E

4]

paumg Ajienid 92
pausmp Ajientid ST
paumo Amentid v2
way EZ
paump M@eald TT
juay 12
paumo AiZ1eAd 02
U 6T
paumg A21eslid 8T
paump MaieAld LT
a3y 91
juay ST
paump Aj2ieald vl
paump AieALd €T
paumQ M1endd ZT
paump Ma1eMld TT
paumg Ajaleald 0T
paump Aj2ieAld 6
paump Aj31eAd 8
way £
juay 9
paumg Ajaiealld §
paump Aj1eAud ¥
paumg Ajaieald £
paumo AjRIBAld 2
paumQ Ajaieald T

44N smmsdiysiaump  SISNOJSIY

10 SNOLS3IND

TEL:SONINUNG 40 "ON

6T0E : NOLLYINdOd

F1EVL SISATVNY Viva

L Ll ELLL e e PR 2R 2000 0 0000

Scanned with CamScanner



1ajeM 40 sBasasaY punosdiapun

uewhay jo uopesadool-uoN
uopdniog
Mjddng

SHiewWoY

Yimolo ‘dod
HLO
ywoug ‘dod
MOM
yimaun ‘dod
MOM
MOM

HL1O0

HLO

ywmous ‘dod
MOM

yimoug ‘dog
ywmoun dogd
umoan "dog
yimoln "dog
HLO

ymmoug ‘dog
MOM

ymoag 'dod
ymoig "dod
ymoss 'dog
yimeun “dogd
sasney

ozo

oN

ON
sap
OoN
sap
s3A
oN

ON
sap

53
ON
ON

oN
sap

sah

OoN

ON
asnay pm
61D

W
W
uewhAay
piojpuel
uewAay
plojpue]

JN
uewhay
paojpue]
paojpuel

Jojjiauno)
Jojjiunad
JN

n

)]
uewwday
paojpue
paojpuey

J0)j2uno)
Jo]|13uno)
W

1]
wiejdwo)
BTD

saj
S3h
sap
S9A
Sah
saA

S3A
S3A
saj

sa),
saj
sa)
sa
SaA
saj,
sa),

535
sap
sap
saj

PaynoN

LID

§85% .2

g BB,

ON
ON

£8 .2

ON

ON
oN
smav
91D

avi
azt

azt

a1t
asv
azi

ave
avt
arz
ar
azt
asv
az-t

avrz
arz
avrz
avz
ais
STD

1000¥
70001
700001
710001
100001
10001
1005¢E
10001
10001
100001
70001
1008
10002
7000
7000t
1000s
1000t
10001
100001
10001
1005
10002
1000
1000+
10005
1000w

saA
ON
saj

sah
sap
saA
oN
s9A
ON
saA
ON
oN
sap
ON
sap

oN
534
oN
oN
sap

Ayzedey dwngsalem

vID

ETD

Scanned with CamScanner



St = ON Hdl JST-8
o " -€ as-€ wns  Ajaley SaA Hdl N0S-0€
Y ; w. (ST) >, uow/wns 2ypads S9A HdI J0E-ST -
~ ¢ mw aez wns  2yleads SOA yzog JOEST T
- g a Mm >, suoseas |y sAem|y SBA N JSTAE T
ks a .- uop/wns  shemjy SaA N J0S-0€
v s L) JN JOEIST -
a.-§ uon/wns  shemly A
" act 3 JIN NOEST T
)>L wns auoads A
siy -7 W (ot - - ol ]
)a¢-s wns  2y1dads A
ST goe e s JN J0S-0€ €
G- UO/wing  d93dsS A
i e . wns Ajaiey SaA Hdl )0S-10€ T
SIY ¥-T ave as-g 4 - < e
. pl - wns  Ajdsey SaA Hdl N0S-0€ ¢
,v.q - siol; d S3A Hdl A0E-AST =
>y as-v (5T)>L uowW/wns 211930S ;
SIMY-T Wy aet wns  dH1dads S9A yiog JOEST
ST ayt >( suoseas ||y  shempy SaA M ASTI8 T
S p-T Qe Q .- uoN/wng  sAem|y SaA N NOS-0E ¥
SiNg > QT1 QL-S UoN/wns  shem|y sap o NOENST .
SIY T Wy o1) »L wng  oypads saA N NOE-NST T
1Y pg aez nars wng  ayads SaA IN NST-8 "
_ , e ASE UOW/wns  oypads soA DN 0SSI0E €
W BupnEday erauan) QUM Beuous) qum uoseag USYM leioyg aazepn e o 924N0S 1049 awodu|»aAo|dwg

YHD0IVS LVHOVANYHD v "ON Quvm

T+ auay 1T
Z+r paUMQ Aj21eAlld 0T
T+€ 3uay 61
Z+Z paumQ Aj@ieAud 81
£+2 paumo AjRaealdd LT

E€+E jusy 91
T+T paumQ Ajieald St
T+T uay vi
0+1 uay €1
L+T paumpQ Aj2aenlid Z1
+e usy 11
¢+l usy 01
2+ paumQ Aj1eald 6
T+E jusy 8

E1+7+E PRUMO Aj23eAld £

€+7 paumQ Aja3enld 9

€+€ way §
Z+1 paumQ Ajrennd v
T+T uay €
0+T sy z

L+T paumQ Aja1eAlid T

4+ vels diysiaumo ISNOJSIY
o TD NOILSIND

65t : SONIATING 40 'ON
€Z9Z : NOILYINdOd
J19VL SISATYNY V.iva

Scanned with CamScanner



BN TR Dl D2 Rt
SRPEE

ON

oN z
10 Sah

. saA saA  SN/LM
MOM oN uewhiay SaA SN
. oN - - on /LM
ywwoug “dod ON k 5 1M
sqol oN - - SN/LM
Ajddns jo yoe - piojpue] = =
ymoug ‘dog sap  piojpuel ON SN
s oN uewAday SaA SN
oN uewAsy ON 1M
ssauaseme ‘1a08 Jo e HLO SBA =
SaA SN/LM
MOM ON  UeWAYY SBA SN
- oN - - ON /1M
Yyimoug "dod ON = = 1M
saol ON = - SN/IMm
Ajddns jo yoeq = pdojpueq - -
ywwoun ‘dog sap  pJojpueq oN SN
- ON  uewAay LETY SN
sdeway $35Ne) ISNIY M uje|dwo) paynoN  spmav
1o 0zZo 6TD 2ID LID 91D

= g m
SOA g m
s a M
ON 413N M
ON g M
ON 'a M
ON 2419 M
7 g m
ON na m
ON 2J13A M
ON g M
& g m
S\ g m
= g m
ON 3J13IA M
ON g m
OoN nam
ON 312 M
- g m
ON g m
ON 2413 M

Apede) ung Ja3ep uliouoAl

azi 710002
azt 10022
aet 100S¢C
ave 7000S¢C
av 70005
azi 10008
av-t 7100ST
azt 1008
aet 10002
azt 100ST
7000T
10002
100ee
wnig+100se
ave 700052
avz 7000S
azit 1000S
ave 100ST
az1i 100S
az1 10002
azt 100ST
ais
STD rPTD

EID zZIo

Scanned with CamScanner



3@
18190
FEETL)
ma
FEEI]
SEIETN]
na
IEET]
FEEL]
e
SE ]
PEIET]
133N
ma
e
RN
na
FERETT
FLIE
ey
ST
=aw
L)

e
Baw

Uponuow § Bunpaay 13uag

[Ats] e Ls]

=D

yz
-z
JYE
Y-z
yy-z
Nz
y9-z
yp
d4E
-z
T-T
-z
yz
n9-Z
e
N
Ny-T
g
Wz
L1
NI
uy
T
-z
z-T

ae-T
art
as
as
ag
at
ar
ae
acl
at
ag-t
at
ar
at
ae
ae
aL
Qg1
at
at
at
ag
aL
aL
Qe

) Qum lenioys)
01D

as-s wng nyads
p9-5 ow/uwns ayjads
gse  wng aynads
as-g ow/wns dy1dads
ap-z ow/wns dynads
ar-€ wns ayoads
aez  wns Aaiey
ac-s wns oyyoads
Qs wns dypaeds
Qg owjwns ayads
at-§  wns oyoads
P9-5 ow/wns Jyads
ar-e wns Jyads
as-z  wns Ajsey
as-g ow/wns yads
as-+ wng ayads
qL  wns dyoads
ags  wng dypads
P9-§ ow/wns oyads
are wng Jyads
Qe wng Ajpley
Qs wng dyads
as-¢ wng ayoads
aL wng aynads
Qs wng aypads
QUM uoseas  uayp
€0 80 [4s]

YVZVE wamon g "ON aywm,

SN
SN
saA
saA
53
SaA
ON
saA
s9A
saA
saA
s34
EETY
ON
saA
S9A
SBA
SBA
SAA
LET
ON
ST
SaA
SaA
sap

s3enioyg 13eMnepn jo aaun,

90

W
oW
W
ol
W
W
oW
N
W
1]
1]
N
ply]
N
IN
JN
JN
ol
W
N
oLy}
IN
JW
JN
W

so

o

05 ) awoouy sho|dwy

£0

paumo Ajaaeaud ST
paiuay v
pauay €7
paumo Apienud 7T
pajuay 17
paumo AjRiealld 07
paumo AjPieald 61
paumo Aj@ienld 8T
pajuay [T
paiuay 91
paumo Ajaienud ST
pajuay 1
pajuay €1
paumo Ajienud 71
pajuay 11
paumo Ajeieald 0T
Paludy g
paumo Ajarenaud g
paumo Ajareaud 7
paumo Ajajealid g
pajuay g
paumo Ajejenld ¢
T+T 1Mo Appennd ¢

E4T Pajuay z

v+z Pajuay T
HALS diysiaumg ISNOdSs3y
[4e] 1D NOILSIND

945 : SONIaTINg 40 "ON
898z ‘NOLLYINdO4

BBl e P AR g

Scanned with CamScanner



MOM
od
od

saol

MOM

H10

MOM
saol
MOM
5d
H1O0

9d
MOM
saol
MOM
9d
H10

MOM
Saol
MOM

saA
ON
sah
SA
OoN
saA

saA
SaA
saA
ON
SaA

SBA

SaA
ON
-7

SaA
SaA
sap

ol
oW

ol
oW

ol

N
N

N

pl
pl)

W

ON

sah
ON
saA
SaA
S3A

oN
ON
S9A
ON
SaA
saA

ON
ON
SaA
ON
SaA
saA

ON
OoN
saA
oN

sasned asnay M 1ejdwod paynonN

0zZo

61D

81D

LTO

£t 552255855

SN
SN

2EEgkk

SN

smav
91D

at
PE
asv
ar-t
PE
pe-C
ag-t
as-v
as-v
ar-t
(4}
PE
PE-Z
qQg-¢
asv
as-v
av-€
ac
PE
pe-Z
ag-z
as-v
as-v
ar-e
ae

1000€
10002
7000t
J000¥
10002
10008
10007
1000€
1000t
1000v
10005
10002
1000S
1000T
1000€
10005
7000t
1000€
10002
10005
70001
1000€
Jo00t

1000v
10005

ON

OoN
ON
ON
ON
OoN

OoN
ON
ON
ON
ON
ON

ON
ON
ON
ON

OoN
oN

ON

OoN
oN
ON

ais Apeded und 431

STO

vTOD

EID

Scanned with CamScanner



nam say z> v

ma m sy > aeZ
g M sy z> v
a M sy z> aet
ngm - Suve i

sy z> il
sy 7> aet
endau| art
iendal) azt
AN A - Qi1
Wa M sy 2> aet
WeM  SMpT w
e m Sy 7> w
R M ST agz
WR NN JenBauy ave
WAM  senBaiy a1
PR a1

e m ST agz

>¢ uop/wng Jyaads
a¢-s wns ayd3ds

g £-§ uopw/wng 2rads
as-s wns Iy123ds
as-€ wns oyads

>/ Uop/wns ay1aads
Qs wng yadsg
Q L-§ uo/wns a1123ds
ase wns oyrads

as€ wng oyoads
ag-gloseas|ly shemy
as€ wng ya2ds

>Luo/wng anads
aLs wng Jyadg
Q L-Suow/wns aynads
as-g wng aypads

ase wns aypadg

Q5-g Jose A
Bunoimopay Supsijeiausn) qyesto SV shemyy

o R ] oto

Ly

I hhhﬂﬂ!nﬂaﬁ&hhmw AA2ARAIA A A ~ .

YS) QUN uoseag
s 20 i)

N¥Yd WYHY AT g 'ON Quv

saA
sap
ON
sap
sap
SIA
ON
ON
EET
s9A
saA
saA
ON
saA
SaA
SDA
oN
oN
sap
sap
sap
saj
oN
sap
saj

uayp Bevoys d9ejyaie

¢ uay ST

w_.._,“ xwmw._wm 1 e wﬂw JaumQ M@ieniid vT
oW AST-A8 - 04T Juay €T
oW AST8 T+T O+ ey 7T
oW A0S10E T p+z 29ump Aja1entid 1T
I 0§ 2A0qY - g+g2aump ApRienlid 0T
I H0S da0qY ¥ T+E sy 61
W ASTE - O+T uay 81
W NST-48  Pidd O+T sy LT
JW J0SH0E T P+ 23umQ Ajl@ienid 91
pli} AH0S-40E - 1+gasumQ Aaienud St
o] HOEAST - 0 uay $1
W MOE-NST - z+p2umo Al@3eAud €1
JWN DS 2h0qY - 1+zo3umQ ApPienud T1
oW 4ST8 T T+ sy 11
DWW X0S 3nroqy - g+goaumQ AjP1ealid 0T
JW 305 2A0qY ¢ T+€ Y 6
N YST-)8 - 0+1 juay 8
JW AST-H8 ‘Pi3y O+T sy £
oW A0S-40E T p+Z 29umQ A[21BALd 9
N A0540€ - T+EIBUMQ >_Du_m>tm 5
i A0E-HST - T+0 sy ¥
N NOE-NST - Z+p23umQ Aj@1BAld €
JN N0S anoqy - T+ZJ3umg Aj@1eald 7

ouuw_..__‘_“z". ol T+t sy T

Md ot :o._weadEouc_E.;MWEm "_MM”_ niels diysIsuUMC;ISNOJSIY

To NOLLSIND

TZL:SONIgTING 40 "ON
4952 : NOLLYINdOd
T18YL SISATYNY viva

Scanned with CamScanner



SECESERPEETTTE

ymoio -dod
SN

ymouo ‘dod
SN
MOM

ymoun ‘dod
SN

MOM
ymoup dod

ymolus "dod
ywmoug dod
MOM

Sjuel pa1epInp Yimouo ‘dod
hyoedes ssan "suoipauuod aloW SN

MOM
yimous ‘dod

UoSEaS 1SUN0 ) Yimous 'dog
32euvoys Buunp Buueus saiepp ywoin ‘dog
sSHeway

sasney
1o

ozo

OoN
ON

OoN
oN
oN

oN
oN
oN
oN

ON
ON
ON

ON
ON
ON
ON

ON
ON

ol

W
uewAhay

o]}
uewAay
ON

N
13UMO
uewAay

)
uewAay

ON

W
Jaump

SaA
ON

SaA
o
ON

saA
ON
ON
ON

oN
oN
OoN

SAA
ON
ON
ON

ON
ON

B2snay miueidwog paynon

61D

81D

LTID

- as-v
HlIO QavtT

- a9y
HIO a#wt
mm act

- asgsv
HIO avt
M avt
il ¢ [

M arc
M avt
M det

- asgsv
HIO awvt
im  arve
= asv

1M av-z
im av-z

10002
1 0002

10002
10002
100S€
710001

1000C
10002
10009
100S¢

1005
1000¢

1008
100S€
10001

10002
1000¢
10009
10052
100S
T000Z
1008

oN
oN

ON
ON
saA

ON
ON
SaA
ON

SDA
ON
SIA

ON

ON
SaA
OoN

SaA
oN

smay ais Aypededdwng sazep

91D STID

vTO

ETOD

Scanned with CamScanner



Yz
sy
uy -t
sy T

sz
Aeg iy
sy T
Aea v
syl
e |Iv
keg v
syl
heg iy
heg v
sy
syt
YT
ST
ST
ayge
LA
ST
sy
sy
ST
sy
YT
R
T
T
ST
Wy
s L ]
T
LN Bupaay
o

34
- wng Jypads
iy M MN wing ayads 94
" et ace wng  oypads ™
” 523..“ Qe uowjwns  3yEads A
" T gET wng ayads S3A
E&.z Qs uowjwns  3yEsds 534
Arphiang as€ uow ay12ads HH
acg? aes wng aypads
azt agE uoWjwns  2URds 594
art asE oy fwng ayads oN
£ asE uoin apyi3ads SBh
azt gis  vew/wns 3ypads oN
Aephiang aET uol Alasey sBh
. - uow aypads sag
ace - 8 SR on
- -« uow Jypads saA
2 : ° o o
agl aeT uow 3ypads sap
agt EYR wng ayads sah
ave acs wng Wypads 534
[1]4 aET wng ayaeds sap
atl aLs wung ypads 534
ozt > wng Jyiads sap
art a5t wng Jypads s3I
are aLrs wng  ynadg saA
azrt ars wng Jynads san
geT ase wns  oypads saA
w s i i o
Mn.m ars wng Apiey i
nﬂ.ﬂ b wns - oupads sap
s asE wng Jypadg =
aet ass = Masey sap
w b wns - ssunawog sap
=34 ey e
w ast o i sap
lmseuag) qupy, (aennug) gyp g E.“uanw Sk
" 0 ey PUM  aBenioys smepy,
fis] a0
ann :
049 0aOHL £ "oy Q¥

oW
oW
W
W
W
Y]
W
W
W
iy
oW
oW
2W
W
W
W
N
W
]
JA
By
W
Ry
JW
W
N
W
L]
Ly
1]
ply
W
W
]
JW
3B jo snog
so

=0s T
HDEAST T
-
=405 ¥
HOEAST T
HOE-AST T
b 4
NOSMOE T
AOSHOE €
AST-H8 0
ANOE-AST 1T
AST-AE P13y
=105 €
HSTHE ¥
>40S T
HOSHOE T
HOENST T
A0SAH0E T

>105 ‘Pi=d

05 T

AST-HE N

HOSHOE T
HST-HE
{05 v
A0SHOE T
A0SH0E T
HOSH0E T

HOE-NST T

HSTE -

H0S0E T
405 €
AOSHDE §
405 7
dnoug swooy) pahojdug

o 0

WNW_\NWW..RNNNNNN%\.» N

4T
G417
GY+T+HY
1224
PU+TAT
4T
E+0
542
E+0
T+
v+T
T
T
£+
T+E
LH+T4T
L+T
(424
T+5
0+Z
T+T
(414
T+E
T+E
E+T
T+
O+E
T+
0+Z
(421
O+e
(424
T+E
Ty
4+
o

paumQ Maienld SE
way vE
paumg Aaenid £E
paumQ Maieslid E43
way 1E
paumo Aaealid OE
paump AjRresild 62
sy BT
paumQ AjIEAd LT
way 9t
ey ST
paump Aj3ieALd T
paumo Apiealld €T
paump Aj21eald T
paumo Alzienid 1T
paumg Aj21enid 0T
paump Ajaiealld 61
paump Ajiead BT
paumo Aaiealid LT
paumg Ajl21ead 91
juay ST
paumo Ajlealid vt
paump AaieAld ET
juay T
juay 1T
paumo Apieasd 0T
uay 6
uay g
uay ¢
juay 9
ay g
uay ¢
0 Auedwosfmog ¢
PaumQ Ajajeasd 7
Paump Ajaeasq T

smels diysisumg SISNOJS3!

TO sNolsant

(Ow Jad W) oz : SONITNING 40 ‘On

O88Z ! NOLLYINdOg
T8VL SISATYNY vivg

Scanned with CamScanner



Wway  sasne) asnay M [ejdwo) paynoN  SMAY

1]

MOM
od
od
sao!
MOM
HiO
MOoM
ad
MOM
saol
MOM
9d
HLO
5d
2d
Mom
Saol
MOoM
2d
H1O
540l
MOM
Mom
saol
MOM

0zb

534
oN W
s34
sah OW
oN W
a4 OW
sap
LTI ']
s34
ON JaumQ
24 IW
=y Jsumg
W
53
ON oW
BA W
s9A
534 N
LT

61D

81D

oN
sap
oN
594
594
E=TY

oN
oN
535
oN
sap
L7

oN

oN
LTy
E=TY
9,
ON
LETY
35
LETY
oN
ON

L1D

91D

ar-€  1000¢ on BNz OSE q-s pwwns Apied  SaA W paumo ”_SE: 14
gzt 0007 oN a4 a5 P95 JBWWNS YIS S3A ] paumo Aj2ieAud y7
as-+  000v oN J:an ME  OSE Qs-£ jawwns ey S3A IN paumo Aja1eald £7
are  000F ON JBIN  MpT QLS Qs-€ Jawwns  Ajaiey s3A oW paumo Ajmensd 77
ar€ 10002 oN me  MyZz  asE aw- ow/wins JyIads s34 b)) pawRy 17
PE-Z 10005 oN 3N NZ o QET ar-g Jswwns  Ajaiey S3A N paumo Ajarenud 07
QE-T  7000T BB MPE  OSE 0T Jawiwns  Aauey oN N paumo Aiiend 61
as-v  1000E $3) SN ap> QT QL-§ Jawwns pads LET W paumo Ajmentd 8T
asv  000% ON 13BN ME  OET as-g Jawwns  Auey sap N paumo Ajarensd L1
ar€  1000v ON J313N M-I LS Q-5 owjwns Jyidads 53A oW paumo Ajpgenud 9t
gE 10005 ON 43BN M4z T gET as-g Jawwns  Ajasey 534 an pauma Amennd ST
PE 10002 oN e Mp-Z QT Qs-g Jawwns Jpads sap BlY] pawuay vT
PE-Z 10005 sa)  sAPRW Nz QET Q€ Jawwns 3|ads sap N pauma Ajaiead €1
ar€ 10001 PN MSE Qe T ag-z Jswwns  Ajpiey oN I paumo Ajazeaid T
asv 10009 ON RN yg  asE as-g owfwns dypads SN IN paumo Ajieand 1T
as+  1000r oN g Iz asE a5 Jawwns Jypads 53 0] pajuay o1
ar€ 0051 ON  JEleW 4z OSE as- jawwins  Ajpey S3A b1} paumo Ajajeapd §
as  1000v ON JaEn uyz QT as-€ Jawwns  Ajasey S3) W paumo Ajgyealld §
avr€ 10002 2L JMEN UL aE-T Qs-g jawwns  ARaey LETY W paumo Ajajead £
art€ 0005 ON J33W uz  geT as-E Jawwns  Ajuey sap W paumo AjayeAjd 9
ai-s 70005 RN 4T QE-T Q5-€ Jswwns  Ajaiey oN W paumo Ajaieaud S
as  000r ON J3BWN T asE Q-5 Jawwns ayads s34 W paumo Ajajealid ¢
ar€ 70002 ON JElaW NT  asE as-g Jawwns a|y2ads 53}, N Z+T umo Ajaleald £
as  1000E sap g My geT as-£ Jawwns  Ajauey s3A W pawy 7
as  1000v ON Jal8  JUp-Z2 Q5 Qas-€ Jawwns Jypads saj) W T+ JUMO A33BALd T
@15 Ayjsede ind JaleM JOJUOIN UIA[IO3H 1D) QMM BHOYS) QUM UOSE3S  UAYALIS JATEM D 321n0§) 3wooul akojd HA s diy ) NDdS3H
5T 1D €0 T TID 0 60 g 9 so 0 @0 W TDJUSIND
(2w sad s} 09£060:SINICTING J0°ON
sasz:uope|ndod
ajqel sisAjeuy BjEg

Augjo) uemnypeiy 6 OU pIEM

Scanned with CamScanner



1+€ paumg Aj2ienld T

Z
W juay £
9A -\
M aa aet e L “uﬁwuw sap W e 9y 2T
M_“ i azt aet wns ownumnm sap Ly ¥ 745 paumo A@aenld 1T
T ase wng 24! W £ Sl
sy z> ae dri wns  oypads 59A % 152
syz> are o wns  oy0ads sap oW v juas 61
siyb-z i MM.H wns  Apied saA oW 147 uay 81
sy az-t z ng  oypads sap on T ey LT
£ ast wns 1
SIyZ > ay . ; F oN N ) ) o soitar
ave as€  UOW 2upads s3A uﬁ 5 41 Juey ST
o aet wns  dyRads i u z 1+T paumg Aj21eAld v1
siyz > ave ng  aypads saj oW i sy €1
> aez i ok S JN NSTS 0+2
: ﬁN ave as€ wns  2ypads s H0E-4ST - o+t WAy TT
e ¢ 53 JW i
ayads A sy Tk
SuYT aet T i i N NSTNB -0 uay
sy ges i B S 3 I >M0S T T+Z paumg Aj@1eAlld 0T
Bape  tine e W e Mu> N -1 z+7 paumo Ajlenlid 6
Aea v as? pse  uoN  Apley A St - 14z paumo Ajaienld 8
>y azt ast wns  dypads SaA Y| (413 b
3 € >t uopy  3yads S3A DA IDEAST T T+
g : -AST - T+ uay 9
heq (I¥ Qe # - - oN N HOEA %
heq |1y azt >L uopy Iywads 53\ N =05 T TY+E+E paumQ Aj21eAlld §
Jeyndasy W as1 uopy Ajpsey oN N NST-HE . T+ W3y v
1e|ndauy it Q{5 uowjwng  ynadg sap ol -5 L+0 juay €
Jsendau w >L uoW  2yads SaA IN WST-38 - pY+Z+E paumQ AjB1Ald 7
> W >t uol diads sap W 305 T EY+T+T PaUMQ APIeALd T
uH Bujnaday e13UAD) QUM Beloys) QM UOSE3S  UBUAIEMIOYS JB3BA 3B JO 221n0S 1049 awodu] 1aAojdwig 4+ 11els diysiaump ISNOJSIY
o 01D 60 g0 o 90

so v0 €D [4e} 1D NOLLSIND
ILVHDIYNNYHD OT "ON QUVM

(oW 13d sv) 5T : SONIQTING 40 "ON
004Z : NOILYINdOd
J18V1 SISATYNY Viva

Scanned with CamScanner



Auieds Suunp sajep Ang ‘uonesaypy
auljuiep
adexaojg 315

@15 adesn Jad sy
S3WaYaS 2oy ‘qs adesn sad sy

hddng uy a8ex0|g ‘sarepm 40 Bupeyg

41} 3sn snopypng ‘a1 Jo useyg

$\eway
120

saol

adeisem

afeisem
adeisepm
saoi

Yimouo *dog
HlO
H10
HLO
H1O
H1O
saoi
ymoug ‘dog

Saoi

H10
a8eisep

S3sne) asnay e

0zd

oN 2N ON SN
sap  JaumQ ON SN
oN  Jaumo SIA SN
sap N SN
oN JaumQ SaA SN
oN JaumQ ON SN
oN  JaumQ S3A SN
ON  JaumpQ ON SN
oN  JaumQ oN SN
soA ON  SaA syueL m
OoN 2N OoN SN
S3A IBUMOpUET] oN HLO
ONI3UMOpUET . ON 1M /SN
SA - S9A sjuel m
oN - ON =
SaA JN ON %
S3A 1IBUMOpUE] ON sjuej p
Sap a ON HLO
ON I3umopue S3A -
S3A  uewAay oN HL1O
ON N EETY “
S3A oW ON SN
1dwo) paypoy smay
61D 810 LTD 9Ih

atz
av-z
avec
ags-v
ar-¢
az-1
aet

ave
avze
aos-v
atz
azt
az/t
atvz

>9

agv
av-z
azt
atv-z
ais
STD

1000

10001

71000t
10008
1000%
1000t
1000€

1000z
100ST
10008
10009
1008
7000t
1000%
10009
1000%
10011
10001
10000t
1000t
10008
10008
10002

oN e m
oN ha m
ON 208 M
ON anaw M
ON g M
ON 2h38w MW
SaA g m

oN g m
oN 113N M\
SIA g m
ON g m
ON g m
SBA g m
- 283N M
- SNB M
ON 313 M
ON g m
ON g M
ON an3A M
= g m
ON ana m
ON 3J13IA M
SIA BB M

Aedes und Jajep upojjuo

141e]

€TD [44e]

Scanned with CamScanner



na
s

RN
e
JEN
ne
e
e
e
1]

na
wa
Jalal
EN
na

L]
e
e
e
ne

snoy > shep E°1
sinoy 7> shep -l
snoypz  ShePSE
sinoy 7 shep §-€

sanoy -2 shep 5-€
sinoy -2 shep €7
SINOY $-7 Y99 B BIUO
sinoy 7> shep €2
sinoy z> 33M B 3IUD
sinoy 2> shep £-7
sinoy ¢ shep -7
sinoyy-z  Aepeadug

SINOY 7> ¥IIME 3UQ
sinoy 7> shep g7
SINDY §-Z ¥23M B 33UD
sinoy p < shep g1
SN0y Z > shep g1

SINOY 7> W@am e 3auQ
sanoy -z shep g-z
SINOY $-7 ¥33M B 3dUQ
Sinoy -z shep -z
sinoy -7 shep g-7

upoyuopy 1oy Sujaladay es2uln) QYM

zIo

1o (1] 40

(e8euioys) qum  uoseas

shep £-§ UOW-WINS Jypads
shep g-£ Jauwns ayizads
shep g-f  Jawwns ayyads
shep (-5 Jawwns ayads

shep £-1 Jawwns aypads
shep G-  JawIWINS 3 ads
shep g-T Jawwns a)yads
shep £-T JaUIWINS 1LU|I3LLIOS
shep -9 UOA-WNS  SABMIY
sAep g-1  JaWIWINS Jyymads
shep -1 UOOSUO IWaWOS
shepg-g  Jawwns  2ypads

shep g-9 Jawiwns  Jypads
shep 6-9 UON-WNG  shempy
shep o-g uoosuoly Jyads
shep €-1 uop-wng Jyads
shep (-5 Jawwns  A@sey

shep g-1 Jawwns aypads
shep g-1 uoosuoly  Apuey
sABp - uoseas ||y shempy
shep g-g voosuoly aypads
shep -1 Jawwns aypads

(1] 80 Lo

QHYM 3937100 334930 TT ‘ON QHYM

ON
saA
53A
59A
S9A
ON
SaA
sap
SaA
sk
SIA
SaA
S9A
S3A
ON
$3)
sap
sa\
sap
SaA
ON
sap
S9A
S3)
S3A
sap

UBUM I1IBIS J23BM 121N0S Ja3e A N0

10}

N
W
N L5
B T
N
w 0
W T
W AST-H8 T

N 3}05-40€ 0
oW ASTHB T
M ASTAE T
N AST-A8 €
oW A0EAST T
Bl J0S-40E 0
oW HOEAST T
2N AOEAST T
N ISTHB T
W oS 3noqy Z
JN Y0S=noqy T
JN 0 0
IN O 0
n AST8 0
N ADEHST 0
JW Y05 2r0qy T
IN ASTH8 T

N ASTH8 T
D awodu) 1shojdwg
o 0 £0

742 pajuay 9Z
14T pajuay ST
T pajuay vt
N pajusy €T
g+T paumQ AjPieald 7T
™+ - pajuay 1T
141 paiusy 0T
142 pajuayd BT
£+ paump Aj21ealdd 8T
£ pajuay LT
T paiusy 91
T+T paump Aj@iealdd ST
4 pajuay v1
£+7 paump Aj31eAld €T
€+T pajuay ¢t
E+E pajusy 1T
T+2 paauay 01

P+ PAUMO Aj21BAld 6
7+T paumQ Ajaieald 8

T4 pausy £
T4 paiuay 9
W pajuay §
€4 pauay ¢
T+ Paumo Ajaieald €
T+L pajuay z
g | pajuay 1

F+W Meys diysiaump ISNOJSIY

[4s]

TD NOILSIND

80E : SONIGING 40 'ON
SY9Z : NOLLYINdOd
18VL SISAIYNY viva

Scanned with CamScanner



W m—

mo
di

Mo

Mo

MO
MO
saol
saol
5aol
saol
dl
saol

sauljadly
Saol
Sao|
SQol
Saoi

saol
dl
saol
saol
MO

Sileway asnay m uj

0zo

OoN  JaumQ
ON  J3umQ
ON  Jaump
ON N

SBA  JaumQ

S3A  Jaump
ON N
SIA  JaumQp
ON Jaump
S8A N
ON
ON o]
ON
ON Jaumg
ON oW
ON w

S8 Jaump

ON ojasunoy
ON Jaump
S9A auop
ON Jaump
S9A  Jsump

510 grp

ON
ON
ON
ON

SaA
SaA
ON
ON
ON
ON
ON
saA

Sap
ON
ON
ON
S2A

saA
SIA
ON
sa
Sap

ﬂ_...*_._____nvu P3upoy

{10

1M sAep Z-T 00ST o
Jay30 sAep z-T 0006 i
12410 sAep 9-v 0008 oN
13430 sAep 9-v 0009 N
13410 shep 9-p 0006 ON

SN sAep 9-p 00SZ ON
SN sAep p-z 000L °N
SN sAep v~z 00001 S2A
SN SAep t-7 000z ON
SN sAep -7 005z SA
43430 shep -z gooy ON
SN sAep 9-¢ gpog ON
SN sAep 1~z goog ON
SN sAep p-z posz ON
SN sAep 9-p ooy ON
1M shep /-5 goop ON
SN shep £-1 ggpg ON
SN sep z-1 goog OoN
1M shep -z 0ooor ON

Mn shep v~z ogog oN

Mn shep g-p ggog ON

Mn shep g-4 000t Sax
smay ais  Apedey und Jazem

SI0  g1p vID £ID

Scanned with CamScanner



T+p PaUMO Aj@enlid vT

s I 305-40€ T i
siy T Mmﬂ..nn m._ Mmm SE\HH UHHM“ 3” I v_om.v_mm z ) MHM paumo zﬁu:,uﬂ M.M
m._cNuH o gET wns  Ajased moah wﬂ ”Mm.“nﬁ z 0+€ juay 12
> ez " HOS-HOE 2 z+7 paumQ Al21enldd 0T
. Area aet wng  Ajasey S3A 2 : 1+€ paumo A@ienid 61
d SaA ol ] #0S-30€ €
sy T aEc as-E wns  Jjy28ds w JOE-NST T z+T paumo ApRiead 81
siyz> asz ase wns  iyipads it 4 £ - - paumo AiZ1eAtid LT
sy z> agz ase wng  oypads m._w_“_, wﬁ . - T w2y 91
| Ajre h
hm_._ﬂm”.‘_mh n=m .M — wns  Ajasey SaA N 40S-10€ T MHM paumQ Zu“mu“_“m MM
sy -z agz @s-€ uow/wng 2id2ds SaA N IOEAST T = S
sy - aez > wng  aypads S3A oW SR LAd Sumo Aisrenud 21
Aeg v Ajea ON oW 40S-10€ piad T+T paumo >_ d
>t aee as€ wns  Appsey S8A N J0S-0€E € Z+Z paump Ajienlld TT
2 Ajlea aet wng  Ajasey SaA N J0S-10€ T Z+Z paumQ AjieAld 0T
siy ¢ age ast wng  ayads S9A N H0S-A0€ € T+E paump Aj21eAld 6
siyz> aez asE wns SaA JN NOE-MST T Z+T paumQ AjieAld 8
sy z> asz as€ wng  ayads SIA N - - - paumg Aj@eald £
Jejndauy Aiea ' oN W - - 4T ay g
siy -7 aet acls wng  AjpJey sap pli} A0S-30€ € 1+5 paumQ Aj2ieAlld §
sy - aez a§-€ uow/wns dypads S3A oW AOENST T Tz Wway ¢
siup-Z aez >t wng  aya3ds SIA oW - - P+T uay €
heq v Mieg ON W }05-30€ 'pPIvy T+T PaUMQ Aj91BANd T
>y agt as-t wng Aasey S3h 0] 40S-340E T Z+Z paump Ajazeald T
4N Buineday 21auan) aum Beioys) aum uoseas uaym lenI0YS JAIBA JBAN JO 321N0S 104D 3wodu|1akojdwz 4+ 1e1s djysiaump ISNOJSIH
1To [1)4s] 6D 80 Lo 9D sD o £ED zo 1D NOILSIND

(ow 12d sy) ovOT : SONIQTING 40 'ON
ZISZ : NOLLYINdOd
318V.L SISATYNY Vivad

qQyvM 3AIS ANNNS TT "ON QUVM

Scanned with CamScanner



sUoRIBULO) Blopy ‘syuBua 1
Bupsaniey sajem uiey
lIBjuiey ssan .mco_«u_._bmcou

Buissanod pue Jieday ajeq ‘a8eo0jg adiy

a8ei0ys Jo e
38e10ys 40 3joe
SHeway
2o

yamo.n "dog
ymmous ‘dog
H1O
MO[JIan0
HLO

HLO

ymous ‘dog
Yimoip ‘dogd
H10

HL1O

MO|LIBAQ
Uimoug dogy
HLO

HLO

Yyimoup dog
yimoug 'dog
H10

H10

mo|ang
Yimoun -dogy

sasney ISNay m e
0zb

sap  uewday

SaA N
ON pJojpue]
S3A  plojpueq
SaA .
saj Jojpuno)
oN =
STA 2N
ON piojpueq
ON  uewAay
oN 7
oN Bump
SOA -

- Jokepy
LETY -

SaA Jojjpunoy
oN -

S\ JN
ON pJojpueq
ON  uewdAay
ON -

OoN Bump
SaA -
- dohe

61D 81D

OoN
saA
S9A
saA
saA
OoN
SaA

SaA
ON
oN

saA

S9A

saA

ON

S9A

saA
ON

OoN

sap

LYY

1dwo) paynopy

L1D

L EE5E

H10

SN

SN

SN

H10

SN

SN

SN

sSmay
91D

avz
avz
aezt
aet
as-t
atvz

>9
av-e
av-z

av-z
aos-t
avz

>9
av-z
ai-z

avz
ais
STD

1 000%
1000€
1000T
10002
10002
7000t
1000t
100ST
10001
10009
10001
1008
10005
1000€
1000z
1000t
7000t
100ST
70001
10009
10001
1005
10005
1000¢

ON 2419 M
ON ° g m
oN g m
oN g my
SaA 21N M
ON an3a M
SOA 249N M
ON 319N M
ON li'g m
ON a3l M
ON 33|\ M
SaA B4 M
ON g m
ON  gm
S3A amPvN M
ON 313138 M
S9A ane M
ON anan M
ON na m
ON auspm
ON ausy m

S3A ana M
oN g m
oN na m

Apedey und Jazepn unoluow

{4 10]

£ID ZIb

Scanned with CamScanner



w UYUEOSITIUNNAIRE
ater Scarcity and Management in Solan City

77

me :

me : ward No.:
- l@\»'ta_:l Gender: Male / Female
m of Education -

' Mtnie L Secondary [] Graduate [ Higher than Graduation

\‘@{éﬁiﬂgémi_ﬁﬁjg_mﬁ
\\%Vhal.: is the ownership status of your dwelling ?
\\0 Privately Owned [J Provided by Employer (Govt./Company) [ Rented

Lo .
_\®What is the total number of residents ?
‘\\\)D 1-3 [d4-6 O7<

o

- Number of males...... and females......
A
3") Number of residents employed......

(] 8k-15k [115k-30k  [130k-50k [ Above 50k

tr[.asgulm.hlgm.

ﬁ Do you face water shortage ? [] Yes LINo
%" if Yes then when ?
T? [0 Always [1Rarely [JInSpecific Conditions []Sometimes

W™
C;}.'bWhat is the income group of your household per month ?
»

g When do you face water shortage specifically?
;T? (1 In Summers [J In Winters [l InMonsoon  [JIn Autumn

.T, Water Shortage remains for how many days on average ?
:_}r’ [J1-3days [J3-5days []5-7days []More than7days

:rg During shortage how you fulfill your water demand ?
v~ [J Natural Sources (Stepwells/ Water Springs) [IPaid Water Tanks
-'r; [0 Underground Water (Borewells/ Handpumps) U Others

2. Are you early notified for water shortage? [Yes []No

-

/ﬂ -Whoam dn voun eomnlaint for chortage ?
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12- wWwihnat i= LiiE TSR Sl L U Wwalcr supply fTor

yourh
(] Municipal Corporation oxsenold 2

O Jal Shakti Vibhag O Both [ None
.' g How frequently do you receive water ?

[]1-3 days [13-5days [J5-7days U More than 7 days

14. What is water receiving time in hours on average?
[]Less than 2 hours [J2-4hours [JMorethan4hours [] Irregular

15. How do you monitor your water usage ?
[]wWater Metre [ Water Bill [1No Monitoring

yater Storage and Consumption.

16. What is the total number of tanks for your household ? ..........
| 17. What is the average capacity per tank ?..........

18. How many days your storage lasts ?
[J1-2days [J2-4days [14-6 days [JMorethan 6 days

19. Any alternative storage of water - Yes / No
if Yes then how ? [] Underground Water Reserves [ Small Containers []Others

20. Do you have water pump for lifting water? [1Yes []No

21. Where is the maximum consumption of water in your household ?
O Kitchen (Drinking, Cooking, Washing) .
[ Bathroom (Toilets, Bathing, Washing) [ Gardens and Others

22.Do you reuse water ? Yes / No ; if Yes then how ?

Miscellaneous
23, i
Dﬂé;::ordmg to you what are causes of water scarcity in Solan ?
= Imt;;t;:eeand ;vgstage of Water [Lack of adequate Storage
rand Outdated Distributi i
Others, Specify........... S R TR

24, What
dare yo . i
Yyour COI‘ISIdEI‘ﬂtIOﬂS on Water Problem faced by Solan ?

Scanned with CamScanner

N



1
—

(LTSI

AR

)

X!

MR

a
(@]

Indian Institute of

" Table: Sources of Pollution In the cntchment of Ashwanl Khad falling in Bistrict Shiinis
Sr. No, | Sources of Pollution of | Sub_ Catchment area of Ashwani Jurisdiction of
Ashwani Khad and its | Khad Centralized |rlralmﬂll
tributary schemes existing and
proposed at
% Upper spur on the hill near | Common Sewage
l f:::::::l and m:.::l::f: l)hp:TIi. lr;l_haili Bazar and Treatment Plnlnl at
Habitation surroundings Dhalli and individual
» Mundaghat septic tank and STP
» Janedghat
» Jogroti Nallah
and Churat
Nallah
2 Industrial (Haotel » Engine Ghar Comman Sewage
industry) and Domestic » Sanjauli Bazar Treatment  Plamt  at
Habitation » Pant of Nav Bahar Malyana and
>. Bl Kulfes individual septic tank
: g:r'r'::‘r'ym"“'“‘“‘ and individual ETP
# Housing Board Colony
3 Industrial and Domestic # Ridge Common Sewage
Habitation » The Mall Treatment  Plant ot
. ‘Rowpes Raxie Lalpani and individual
Drain carrying the waste » Middle Bazar seplic tank und
oni il B 4 individual ETP and
s > Winter-field Proposed  STP  at
» Jakhoo Panthaghati
» USClub
» Bemloe
»  Western Commend
»  Panthaghat
# Nabla
» Phagli
# Ram Nagar
» Chaura Maidan
»  Ghoda Chowky
» Tutikandi
» Hoileauganj
» Lalpani
:’ Krishna Nagar
»
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