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» To study the Geology and Hydrogeology of all Basinal
Formations from Paleozoic to Quaternary

» To estimate the recharge and discharge areas and
guantities of hydrogeological units

To evaluate soil water budget by utilizing climatic data

To monitor the discharge of major karstic springs and

estimate storage capacities

» To prepare a physical hydrogeological model of the
Niksar Valley aquifer Q

» To calculate the groundwater budget of the valley - fill

aquifer
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Lithological units exposed in northern and southern
part of Kelkit River grouped as Pontid and Anatolit
These groups are composed of eleven to four formations
and ranged from Paleozoic to Quaternary
Metamorphic rocks form basement in both groups

Formations of similar hydrogeological characteristics
grouped as permeable, semi-permeable & impermeable
Micritic limestone of U Jurassic - L Cretaceous and
detrital limestone of U Cretaceous - L Paleocene form
karstic aquifers

Presence of clay lenses in Pliocene and Quaternary
sediments created suitable hydrodynamic conditions fo¥~
the formation of a confined \ggwfe\r. 0 )
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AGE, | HICKNESS,
STRATIGRAPHY AND
HYDROGEOLOGIC UNIT
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OIL WATER BUDGET
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). AONITORING WELLS

Monitoring

Wells Hydrogeologic Unit | Depth (m) | Discharge (l/s)

Dug Wells 13 Alluvium 5-23 -
Old Piezometers [ts Alluvium 1.2-34 -

4 Alluvium 18 - 110 5-10
Drilled Wells 2 Limestone 25 -85 5
3 Pliocene 118 - 200 4 -30

INaCHEWRWELTS 10 Pliocene 20 - 240 30 - 63



CORRELATIQN; PRECIPITATION, RIVER FLOW, ARTESIAN
WELKLDISCHARGE & GROUNDWATER FLUCTUATIONS
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Well | Lithological Thies Jacob Recovery
No. Unit T(m%s) | K(m/s) | T(m#s) | K(m/s) | T(m2s) | K (m/s)
27291 |Alluvium 1.4x10-3 | 1.0x10* | 1.1x103 | 7.9x10° - -
20588 |Alluvium 3.2x102 | 2.1x103 | 7.2x102 | 4.8x103 - -
20159 [Alluvium 1.35x10-3| 7.5x10° | 4.8x103 | 2.6x10* - -
20159 [Alluvium 1.34x103| 7.4x10° | 2.3x103 | 1.3x104 | 7.9x103 | 4.4x10*
20158 [Alluvium 5.3x10° | 4.4x104 | 5.9x103 | 4.9x104 - -
27267 (Pliocene 5.2x10° | 3.0x10% | 5.4x10° | 3.2x10°% | 9.0x10° | 5.3x10°
4985 |Pliocene 2.6x104 | 5.3x10° | 5.1x104 | 1.0x10° - -
4136 |Pliocene 1.4x10-3 | 1.3x10° | 4.3x10° | 4.1x10° - -
4684 |Limestone |1.74x103 - - - - -
SK-2 |Limestone - 5.2x10° - - - -
SK-3 |Limestone - 5.2x10° - - - -




UG TESTANALYSIS

N

-~

1.1x105 9.17x10-¢ 5.6x10
5.2x10° 3.4x10° 5.6x10°3
S 9.0x108 5.2x10° 2.5x103
4.0x10 3.5x10° 2.5x10°5
o 6.9xaot 3.1x10° 2.5%10°2
T 3.0x10°8 1.1x10° 3.6x10
3.1x10° 2.1x10° 2.2x107
1.3x10° 7.8x107 5.6x1073
3.0x10 1.5x10° 2.5x10°3
3.3x10 2.1x10° 3.6x107
2.4x10% 1.7x10° 2.5x10
3.2x10 1.9x10° 2.5x10°2
3.9x10° 1.4x10 3.6x102



RECHARGE AND DISCHARGE OF
MYDROGEOLOGICAL UNITS j

Km? 10°m3 10°m3
Permeable (Qal) 141 2.660 2.630
Semipermeable (AG-3) 120 0.005 0.003
Semipermeable (AG-2) 134 0.006 0.002
Upper - Karstic (GK-2) 16 0.006 0.009
Impermeable (GSB) 15 0.001 0.001
Lower - Karstic (GK-1) 108 0.043 0.036
Semipermeable (AG-1) 61 0.002 0.001
Impermeable Basement (GST) 59 0.001 0.001
Total 655 2.724 2.683

Hydrogeological Units



> A physical model of Niksar Valley prepared with
realistic field conditions, model signifies hydroclimatic
and hydrogeological data.

» Input parameters of model are temperature,
precipitation, humidity, thermal index and wind
direction with associated groundwater recharge.

» Land cover parameters are depth of topsolil, porosity,
permeability and residual water content.

» Model signify topography, hydraulic-head conditions,
storability, transmissivity & hydraulic conductivity ~

» The actual evapotranspiration, surface runoff and
groundwater discharge are \r:e/sultant parameters.
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YDROGEOLOGICAL MODEL
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GROUNDWATER BUD ®

OLJA RNARY AQO ™

Sources of Recharge| Volumel0°m? | Sources of Discharge | Volume10°m3

Precipitation 0.8 Evapotranspiration 0.50
Kelkit River Kelkit River 0.19
Canakci Stream 0.0 Surface Runoff 0
Adjacent Aquifers 0.0 Addition to Reserve 0
Irrigation Waters 0.06 Drainage Canals

- Pumping from Wells 0.0

Total 66 Total 5
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* OUNDWATER BUDGET ELEMENTY
~  OF QUATERNARY AQUIFER

Elements of Recharge Elements of Discharge

® Precipitation 31% ® Kelkit River 64% » Evapotranspiration 19% = Kelkit River 7%

» Canakei Stream 0.4% = Adjacent Aquifers 3% = Drainage Canals 48% = Surface Runoff 5%
= Irrigation Waters 2% » Addition to Reserve 20% = Pumping from Wells 1%
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> Physical Hydrogeologic Model may translate into GIS
based three-dimensional numerical GW flow model

» Discharge of the major karstic spring ranges from 55 -
430 I/s and storage capacity of 0.24x10°m3 to 2.24x10%m?

» During the study period the exposed geological
formations recharged through precipitation 2.72x10°m?
and discharged 2.68x10°m?3 of groundwater

» Groundwater budget of valley-fill aquifer represents
that aquifer received 2.66x10°m3 and discharged
2.63x0°m?3 of groundwater
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