Key Resource Person (KRP) Training

(Teet gfFaar &1 ufkreyor )

Central Himalayan Rural Action Group(CHIRAG)
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» Water Stress Map India and Uttarakhand
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An analysis of 100 year rainfoll data wos done to create the above rainfoll variafion map. I is evident that the Kumaon region [eastern districts)
have shown highest variotion in rainfall over last 100 years.




Rainfall Pattern Over Last Century
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Overview of the KRP training (Hﬁ'ﬁ' IfFdar &1 gﬁlﬁ)

1. Hydrogeology & Aquifers (STeT I% 3R H-oTel SR)
2. Rocks, Hydrogeological Mapping (I @ YofcT HW&@WUT)

3. Spring & Discharge monitoring of Spring ( gid 91 HY)
4. Water Management & Water Quality

1. Spring water quality monitoring ( SIc] Ulacdl HY)

2. Community Mobilisation (¥HaTT G| ST T )

3. Soil & Water conservation in Watershed management (ﬂ;ﬁ' IR S
HI&TOT Y )
4. Spring Recharge Interventions (Sfd Tatie)
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Aguifers

An aquifer is a rock formation that is saturated with water. An aquifer
is able to store and transmit reasonable quantities of water to
sources such as springs and wells.
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3D Conceptual Diagram of Aquifer
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Types of Aquifers

RECHARGE AREA
for confined aquifer




PERCHED AQUIFERS
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Aquifers
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Concept of Springshed....

a springshed is a set of watersheds and aquifers that integrate into a system that supplies water to the
springs in the springshed.
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Source: Shrestho, Desai ef al, 2018 (ICIMOD-ACWADAM Springshed Manual) ACWATHAM




Hydro-geological Model
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Bans-Maitoli Springshed
part of larger Chandak-Aulaghat watershed

Source: KAL-ICIMOD-ACWADAM Project
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Magnesite
! limestone

Fractured slate

[ i J/ Pink limestone

Source: KSLICIMOD-ACWADAM Projec!




Land owned by village 2
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Source: ACWADAM Spring User Handbook (Under ICIMOD-WLE project) LCWATAM




Spring inventory, Hydrogeological mapping & Spring
recharge area delineation

* Pre-feasibility and Geotagging+ one time discharge

* Rock Types & Structures ( Bedding, Planes,
Fractures, Faults, Folds).

* Geological Survey and Mapping
* Potential Spring Recharge Area map
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I ifferent type of rocks

__________ Axial fractures

Folds
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Geological mapping

-GPS

-Hammer *Google earth
-Clinometer *Toposheet
-Basemap (Hand drawn *Drainage Analysis

Jtoposheet/google earth image)

GPS (codes)

-Geology (G1,2,3,4,...)
-Fractures (F1,2,3,4.....)
-Spring/dhara (51,2,3,....)
-Naula (N1,2,3,.....)

-traverse along pre identified

fracture zones from google image /toposheet
-stream channels

-road cuttings
-along dip direction = &
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GPS points on a google image
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® Quartzite O Phyllite @ Fracturepoints @ Debris @ Spring ‘
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® Quartzite O Phyllite @ Fracturepoints @ Debris @ Spring



Tilt view in google earth

The importance of a Conceptual layout over a geological map
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Interpolating geology

ACWADAM



Springs(ATd)
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Spring types

Depression Spring
Fracture Spring
Contact Spring
Fault Spring
Karstic Spring



Depression spring emerge at topographic
lows where water table intersects the ground
surface

Unconsolidated debris

7y

ACWADAM

Contact spring emerge at places where
relatively permeable rocks overlie rocks of low

permeability

Fractured rock

Sandstone

Source: ACWADAM Spring User Handbook (Under ICIMOD-WLE project)

ACWADAM

Source: ACWADAM Spring User Handbook {Under ICIMOD-WLE project)

Fracture spring occur due to existence of
permeable fracture zones in low permeability rocks.
Movement of groundwater is mainly through fractures
that tap shallow as well as deep aquifers

Frocrure

Source: ACWADAM Spring User Handbook {Under ICIMOD-WLE project)
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ACWADAM

Fault spring: Groundwater at depths
under hydrostatic pressure moves up
along a fault opening to form a spring

Fractures
Permeable rock layer
1

Impermeabile rock layer

Confined Aquifer

Source: ACWADAM Spring User Handbeok (Under |CIMOD-WLE project)

ACWADAM




ACWADAM

Karstic spring: Cavities are formed in carbonates
rocks (limestones, dolomites, etc.) due to dissolution of
rock material by chemical reaction. Water moves
through these cavities and openings to form a spring or

a system of springs
Sink hole

Cavems

e .
Karsfic imestone Karst spring

Source: ACWADAM Spring User Handbook (Under ICIMOD-WLE praject)

Karst Spring

Hard rock

Sinkholes

Karstic limestone

Hard rock

Caves and cavities
KARST SPRING

Source: Shrestho, Desoi ef ol, 2018 (ICIMOD-ACWADAM Springshed Manual)




First day Recap
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Arsenic = 0.2 mg/L
&
Fluoride = 4.5 mg/L

Mud
Feacal Coliforms

People’s Perception of Safe water are based on
subjective values :
Color, Odour, Taste and Suspended Impurities
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