Thesis Title Geochemistry of Formation Water from the Mae Sod
Formation Fang Oil Field Changwat Chiang Mai

Author Flg. Off. Narong Boonyarat

M.S. Geology

Examining Committee Asst. Prof. Dr. Fongsaward S. Singharajwarapan Chairman

Dr. Ponlayuth Sooksamiti Member

Col. Sutas Srihiran Member

Col. Dr. Nopparat Settakul Member
ABSTRACT

The main purpose of this study was to describe the geochemistry of formation
water and evaluate its effect on producibility of petroleum from the Mae Sod
Formation, Fang oil field, Changwat Chiang Mai. Available data on geology,
production data, porosity and permedbility of reservoir rocks, formation pressure, and
groundwater chemistry were studied. Thirty-three formation water samples from the
Mae Soon, San Sai, Nong Yao, Sam Jang, and Ban Thi structures were analyzed.

Data on groundwater level were studied and groundwater flow patterns are
generally from the rim to the central part of the basin. Total dissolved solids,
conductivity, and sodium and bicarbonate maps indicate that formation water flows
from the edge to the central part of the basin. However, potentiometric surface maps
indicate that formation water flows from central part of the basin to the edges. Ionic
ratios showed that all formation water samples have chemical similarities. The
average total dissolved solids are 1,026 milligram per litre. The predominant cation is
sodium and the anion is bicarbonate. Their average concentrations are 429 and 1,085
milligrams per litre, respectively. The average concentration of chloride is 61

milligrams per litre. The hydrochemical facies which classified by means of Piper-



trilinear diagram is sodium-bicarbonate facies. The water cut percent is high in the
western part of basin and low in the eastern part.

The formation water in the Fang basin is of meteoric origin. Along the flow
paths, chemical evolution has occurred, with an increase in some ions, a decrease in
some jons, and no change in others. Geochemical processes that act on constituents
are dissolution, reduction of sulfate, ion exchange, and mixing of meteoric water.
Flowing formation water can carry petroleum to traps. Flushing of traps by meteoric
water has caused dilution of formation water and has displaced oil to downstream
direction. On the Mae Soon structure the production wells on west limb have a high
water cut, though the water cut in the east limb is low. Qil displacement has clearly
occurred on the Mae Soon structure while conclusion can not be made in other
structures. The chances for finding oil are much better in areas that have been
protected from flushing, high total dissolved solids content, and the downstream

direction of meteoric infiltration.
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