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To evaluate the effects of the cooling water system on the primary production of marine phyto-~
plankton, a series of experiments were made at the cooling water system of Samchonpo Power Plant
from May 1985 to May 1986.

Mechanical and physiological perturbations of the entrained process are the most detrimental to the
primary production of marine phytoplankton. Nevertheless the primary production is increased by the
heated water within the upper limit of temperature tolerence of the phytoplankton. The cooling water
system, on the average, reduces the gross production and net production by 4.6 to 12.1 and 8.4 to
11.9 mgC/m3/h, respectively.
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Fig.2. Experimental sites in cooling water system of Samchonpo Power Plant, Kyongsangnam-

do, Korea.
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Table 1. Experimental methods for the primary production study at Samchonpo Power

Plant
Code* Water sample Incubation place Incubation depth
I Intake Intake appx. mean low tide level
1D Intake Discharge 1m
IDI Intake Intake appx. mean low tide level
DD Discharge Discharge 1im
DI Discharge Intake appx. mean low tide level
*II : Samles taken and incubated at the intake canal.
DD : Samples taken and incubated at the discharge canal.
ID : Samples taken at the intake canal and incubated at the discharge canal.

DI
IDI:
canal.
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Fig.3. Monthly fluctuations of precipitation and
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Fig.6. Monthly fluctuations of salinity and pH in
the intake canal of Samchonpo Power Plant.
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Table 2. Standing crops of phytoplankton in the intake and the discharge canal of

Samchonpo Power Plant Unit: cells/1
~— Yo 1985 1986 o
Areé Mon\th July Sept. Nov. Jan. Mar. May
Intake canal 6.8 % 10° 9.5x10° 3.1x10% 1.6x 104 2.6x10° 8.6x10°
Discharge canal 6.2x10° 7.4%x10° 3.0x 105 1.6 x 104 2.6x10° 7.1x105

Fol: BUKEES MilpS%a® BiTFIte] W sh(Table
wcarom primary prosveion 2) B AR(1980), Z(1974), B G(1975)0] izt
Sotetenmeey posenen  0glu)gl haqke] T ARE AdHsy F
30 . stz Qe Mg A 3.22~8.53mg C/

'y
o
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e ' (8. 59~22.75 mg O/ /WS A o Kl
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PRIMARY PRODUCTION (mgC/m¥/h)

JUL; SEPT. NOV JAN MaR MAY 73 “'{;—_‘?J:_E_Vi, 71};3.[]%%'% Kok EFZK%Q’] RS
198! 1986
Ny ] T
Fig.7. Primary production mecasured in the intake Bkl A #3207k 74 Rgheh(Tabl 3).
canal of Samchonpo Power Plant. =S ID 7 ¢ Kife} 30°C o] 48 7153k 945 5°C
Table 3. Primary productions by incubation typz at the cooling water sysiem of
Samchonpo Power Plant Unit : mg C/m3/h
Ne— @ 1085 1086
Primary\Montp
Incuba™~ Y ,
tion ?XPB*\ production ™ July Sept. Nov. Jan. Mar. May
G 16.88 36.09 15.47 7.90 18.75 28.22
I N 12.66 19.53 7.97 4.28 11.25 19.69
R 4.22 6.56 7.50 3.62 7.50 8.53
G 15.47 9.84 21.56 5.16 8.44 15.36
DD N 9.38 -2.35 10.78 1.88 6.52 5.64
R 6.09 12.19 10.78 3.28 14.95 9.72
G 23.91 20.63 25.78 5.16 18.91 32.05
DI N 18.75 10.73 18.28 2.34 12.81 23.12
R 5.16 9.85 7.50 2.82 6.09 8.93
G 7.03 5.63 12.66 6.09 6.44 — RE
DI N 3.28 —1.41 3.28 2.34 1.97 — R
R 3.75 7.04 9.38 3.75 4.47 6.09
G 14.53 16.41 15.92 6.89 10.31 16.41
1DI N 10.31 8.44 8.16 3.61 7.97 9.75
R 4.22 7.97 7.75 3.28 2.34 6.66
Temperature Intake 23.00 23.70 14.20 5.00 9.50 21.00
Discharge 28.30 31.00 16.90%* 12.50 14.10 27.00

*II : Samples takken and incubated at the intake canal.
DD : Samples taken and incubated at the discharge canal.
ID :Samples taken at the intake canal and incubated at the discharge canal.
DI : Samples taken at the discharge canal and incubated at the intake canal.
IDI : Samples taken and incubated at the intake canal after storing for 15 minutes at the discharge
canal.
#* One unit operation. *¥% Light bottles were lost.
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Table 4. Effect of cooling water system components on gross primary production
Unit : g C/m3/h, (%)

A Year 1985 1986
Componeni* B ‘\&tfh July Sept. Nov. Jan. Mar. May
CcT 7.08 —15.46 10. 31 —2.74 0.16 3.83
(41.65) (—42.84) (66.65) (—34.68) (0.85) (13.57)
RT —1.41 —19.67 1.41 —1.81 —~1.84 —
(—8.35) (—54.50)  (9.11) (~22.91)  (—~9.81)
EM —7.50 —~10.78 —3.26 —2.82 -20.75 -
(~44.43) (—29.87) (~21.07) (-35.70) (—110.67)
ET —0.94 —0.01 ~0.96 2.82 10.28 -
(-5.57) (—0.03) (-6.21) (35.70) (54.83)
Effect of entrainment —8.44 —10.29 —4.22 0 —~10.47 —16.69
(EM+ET) (-50.00) (—28.51) (—29.16) 0 (—55.84) (-59.14)
Total effect on primary —1.41~ —=25.75~ —2.81~ —-1.81~ ~10.31~ —12.86~
production —-9.85 —29.96 6.09 —-2.74 ~-12.31
(8.35~(—71.35~(—239.37~ (34.68~ (~54.99~ (—45.57~)
—58.35) 83.01) ~—18.16) —22.91)  —65.65)
*CT : Effect of increased temperature when incubated in the discharge canal.

RT:
EM :
ET:

Effect of decreased temperature when transfered from discharge to the intake canal.
Mdchanical effect caused by entrainment.
Effect of increased temperature caused by entrainment.

Table 5. Effect of cooling water system components on net primary production
Unit : mg C/m3/k, (%)

= ~Year
\\\ ~. ,_\Miﬁr 1985 1986
Component* \ﬂl July Sept. Nov. Jan. Mar. May
CT 6.09 —18.80 10.31 —1.94 1.56 3.43
(48.10) (—63.66) (129.36) (—45.33) (13.87) (17.42)
RT -0.01 —17.86 2.81 —1.48 —-2.99 —
(—-0.08) (—60.48)  (35.26) (~34.58) (—~25.58)
EM —-7.03 —9.85 —3.47 -1.27 —6.00 -
(—55.53) (-33.36) (-43.54) (-29.67) (~53.33)
ET —-2.34 —3.23 —4.03 0.81 -0.29 —
(~18.43) (—10.94) (—40.42) (18.93) (~-2.58)
Effect of entrainment -9,37 —13.08 -7.5 —0.46 -6.29 —14.48
(EM+ET) (—74.01) (—44.29) (—94.10) (—10.75) (~55.91) (-—75.54)
Total effect on net -3.28~ —30.94~  —4.69~ —1.94~ —-9.28~ —-11.05
primary production —9.38 -31.88 2.81 —2.40 —4.73 —~
(~-25.91~ (—104.72~ (—58.85~ (—45.33~ (—82.49~ (56.12
—79.04) —107.96) ) —56.07) 42.04) ~

*CT : Effect of incrased temperature when incubated in the discharge canal.

RT : Effect of decreased temperature when transfered from the discharge canal to the intake canal.
EM : Mechanical effect caused by entrainment.

ET : Effect of increased temperature caused by entrainment.

48~58.87%° Welolgdet. MEEHN AF A4 £ & kM BAREE Adstne #RNL

A v 5g BARE e 3les (Table 5),
AT EESY Aguct 10~20% e F
© 2 S}y 8.36~11.88mg C/m3/h == 58.7~83.5%
8] “zojelth. McWilliam(1972)% g LHo] =
o TR 4Efel Brbshe o
FEAol MAEHET =ohw sheled, 2 #E)

A dAl e WAE BAT 4 Yotk AAdez

ER 93 A E BELR BN JdrAx A4
FedFn Qe Aon A=A, £ F(1885)L
2o i A heRaFEker Hestd 10% A
Qe FFETRS vastd s, B £Q8)E HE
BTh BERAA 22 Hiker T ol W
Astx] Xkt

Goto et al. (1980)& LA ®REe=z MK
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