Chapter 4
Results

="

4.1 Interstitial nutrient concentration at different depths

Sediment samples from Klong Lat Khao Kao were analyzed for

concentrations of interstitial n : W erent depths. Results are summarized
below.

ranged from 6.4 to fation' 1), 6.3, 10 6.6 (Stau ), 6.3 to 6.7 (Station 3), and
6.3 to 6.6 (Station 4 et 1990 (web, pH ranged from 6.3 to 6.7
(Station 1), 6.4 to 6.8 (Sfatié ' 6 @6.9 (Station 3), and 6.3 to 6.8 (Station 4). The
pH value averaged 6.4 ig' Margh 6.5 in ctober 1990 (Table 4.1) Vertical
distributions at each stati : , .-_ e presented in Figure Al for dry
season and Figure A9 for wel s details vertical pH profiles for March
1990 and October 1990 values are higher at the surface

surface and lowest a

The study also found mangmva udlment in this area were weak acid.
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to -66 mV at a depth of 60 cm (Station 1), 137 at the surface to -140 mV at a depth
of 60 cm (Station 2), 92 at the surface to -149 mV at a depth of 70 cm (Station 3),
69 at the surface to -102 mV at a depth of 60 cm (Station 4). In October 1990 (wet
season) they ranged from 201 at the surface to -161 mV at a depth 70 cm (Station 1),

123 at the surface to -120 at a depth of 70 cm (Station 2), 96 at the surface to -136
mV at a depth of 70 cm (Station 3), 152 at the surface to -49 mV at a depth of 70 cm

ks was not change with depth.



28

a depth of 70 cm (Station 4). The redox potential of each station is presented in Figure
A2 for March 1990 and Figure A10 for October 1990.

As can be seen in Figure 4.2, in March, showed positive values of Eh at the

surface (over +100 mV) and decreased to negative at the depth of 15 cm, then

decreased with depth. In October, vertical distribution of Eh was similarly to March.

Average of pon Lenf afe AR END THEe 4.1 and Figure 4.3. In March

1990, the content rapgéll fbuf 43 1o 51% (Station 142 to 49% (Station 2), 42 to

48% (Station 3), and 4 B 4)\ I Oct ber 1990, it ranged from 42 to

56% (Station 1), 43 1o 52% (& '-‘_“'j “\ 3), and 42 to 52% (Station

. 7 M \: d 48% in October. Vertical

distributions at each sifitiofis in /March® J990 afe indicated in Figure A3 and for

October 1990 in Figure / e o

Water cnment ?L %;d : , e was generally higher than at lower

depths for both seasons ( -7-:"»--7--,-—‘. iest of water content were

found at the depth-6f 10 depth of 55 cm (43%). In

October, the highest r content were found at the flr of 10 and 15 cm (51.5%)
and lowest aﬁu deptlf oth3
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4.14 Cnm: on of dissolved nitrate pl itrite at dlt‘fe t depths

q W%ﬂnﬁﬂ@ﬂgf&]eﬁﬂ ﬂ Wpﬁ}qt&&}: given in Table
4.2. In March, values ranged from 28.6 to 118.1 pg-at/l (Station 1), 23.2 to 124.4 pg-
at/l (Station 2), 14.5 to 67.3 pg-at/l (Station 3), and 14.6 to 51.9 pg-avl (Station 4).
Means were 56.14 ug-at/l (Station 1)(Table A.5), 45.77 pg-at/l (Station 2)(Table A.6),
29.88 pg-at/l (Station 3)(Table A.7), and 26.67 pg-at/l (Station 4)(Table A 8). The
study found concentration of nitrite plus nitrate highest at Station 1 (mean =56.14 pg-

at/l) in March, which Station 1 was located at the mouth of the river.



Table 4.1 .rlvﬂmé values (pH, redox potential and water content) of mangrove
sediment at d‘iﬂ'ﬂlsm depths: March 1990 (dry season) and October 1990 (wet sxsory)

29

March October_
Depth pH  Eh pH  ER Waier confent
(cm) (mV) (%)
0-5 66 143.0 49.7
510 6.5 144.0 51.5
10-15 6.6 100.5 51.5
15-20 6.5 72.0 50.2
20-25 6.5 12.7 48.0
25-30 6.5 -24.5 45.5
30-35 6.4 -63.0 45.2
35-40 6.4 "———“ —‘: 372 47.0
4045 64 1 2 66lll -7 470
45-50 64 -M89 452 @ 65 _-87.0 49.2
50-55 4u EJJQ Qn Hsﬂ 5 w H:] ﬂ-ﬁg.? 49

MMt Ing 1y -

Range 6367 (-17)-221 43-51 6.4-67  (-189).201

Average

6.4 - 459 6.5 -

41-56

48.1
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Table 4.2 Average concen-trations of nuitrients in interstitial water- March 1990
(dry season) and October 1990 (wet season)

(em) v @m (M) (M) (M) (M)
0-5 301 3444 5750 407 129 358
510 321 3989 5279 417 103 462
10-15 318 3502 4240 364 132 33
1520 553  314.17 5064 494 103 406
20-25 401 2324 2714 641 929 37
2530 366  230.5 4288 705 115 645
30-35 427 2838 4861 782 116 544
3540 386 2979 5525 910 118 596
40-45 43 gf_‘_f‘—ﬁ'f‘ 3356 668 135 512
4550 389 3186 39 25% 3641 804 128 581
50-55 320 3343 "s;ﬁh 315 204 o739 2967 3555 627 154 562
s s BB HUHTHEANT: 10 o0 o
, - € _a LY
e AT R T T AR N PR Y P
| .
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In wa:snfson. values ranged from 42.3 to 115.3 pg-at/l (Station 1), 43.8 to

92.4 pg-at/ [Stnﬁn;ﬁ 2), 29.8 to 131.8 pg-at/l (Station 3), 34.2 to 70.05 pg-at/l (Station
4). Means were 65.7 pg-at/l for Station 1 (Table A.9), 70.37 ug-at/l for Station
2(Table A.10), 76.7 ug-at/l for Station 3 (Table A.11), and 45.96 pg-at/l for Station

4 (Table A.12). The highest concentration of nitrite plus nitrate found at Station 3

(mean = 76,7 ug-at/). 2 my
As can be seen in Fi \% /ei

titial nitrite plus nitrate profiles
were higher at the surface th werde
nitrite plus nitrate were signi |
The range was 34.56

concentrations of interstitial
05)in between season (Table 4.3)
fl in October (Table 4.2).

given in Table 4.2. In MarcH, e range wasi85 2\ gsat/l to 399.8 pg-at/l (Station 1),
63.88 pg-atl to 460.75 fg-: Hion 2),4132.6 jugtat/]l (Station 3), 391.1 pg-atl
(Station 4). Means were 24 ‘(Station §)(Table A.S), 285.91 pg-atl (Station
2)(Table A.6), 242.38 pg-atd-{Stafion” A.7), and 513.01 pg-atl (Station
4)(Table A.8). As resyl entrat snia are B ghast at Staion 4 (mean

=513.01 pg-at/l).

In October, range was IGIJS pg-at/l 123& pg-at/l (Station 1), 178.91

pg-at/l to 308.1 ﬁl m (Station 3), 188.9 pg-
at/l to 451.36 %ﬂl ﬁ:ﬁ éIﬁ ﬁﬂiﬁ’l tation 1)(Table A.9),
246.68 pg-at/l (Station 2)(Table A.40), 288.78 pgeat/l (Station 3)(Table A.11), and
oot ] SIRERER 11 1121161
As can be seen in Figure 4.5, generally, ammonia concentrations increased
with depth, but the lowest concentrations were observed at a depth of 30-40 cm in
October (ammonia distributions at different depths in each station are presented in
Figure A.S-A.li).iﬁveraaa concentrations of interstitial ammonia were significantly
different (-<=.05) in between seasons (Table 4.3). It was 313.16 pg-at/l in dry season
Ej and 252.16 ug-al.d_ in wet season (Table 4.2). Vertical profiles for both seasons were
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releated to those for nitrite plus nitrate,

4.1.6  Concentration of dissolved organic nitrogen at different depths
Results of the chemical analysis of dissclved organic nitrogen in interstitial
water are given in Table 4.2. The study found non-significant (=<<=.05) in between

season. Average concentrations of d ic nitrogen were 392.08 pg-at/l in
March and 438.53 pg-atl in t seen in Figure 4.6, in March,
concentrations of dissolved or; mt@gw at the surface then decreased

to a depth of 35 cm (mear <5559 pg-pt/l (low. id then increased with highest
: 5\ % October, concentrations of
575 pg-at/l) then decreased
increased slightly with depth.

dissolved organic nitroge
sharply to a depth of 2

at/l (Station 1), 1.26 pg “. 1.64 pg-at/l to 8.59 pg-av/l
(Station 3), m centrations were 2.53
pg-at/l for Sﬁ% ﬁﬁﬁ ﬁ ﬁl)jﬁﬁ: A.6), 4.03 pg-at/l for
Station 3{Tnhle A.7), and 7.05 pg-at/l for Station=4(Table A. 7) mMarch. In October

 meand uihd 745hivdeh Forsiatonhlchlbe 4 3. F08 high i staion 2rab

A.10), €S ug-at/l for Station 3(Table A.11), and 8.88 pg-avl for Station 4(Table
A.12).

As can be seen in Figure 4.7, concentrations of phosphate generally increased
with depth in both of March and October (obviously in October). Average
concentrations were significantly different (< = .05) between s=asons. The

concentrations of phosphate were 4.26 pg-at/l (March) and 6.39 pg-at/l (October).
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Figure 4.1 Average pH in sediment at different depths in
March 1990 (dry season) and October 1990 (wel season)
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ngn;m 4.2 Average redox potential in sediment at different
depths in March 1990 (dry season) and Ociober 1990 (wet seasor)
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Figure 4.3 Average water content of sediment at different depths
in March 1990 (dry season) and October 1990 (wet season)
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BO

ngﬁm 4.4 Average concentration of interstitial nitrite plus nitrate
at different depths in March 1990 (dry season) and October 1990

wel season)
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Figure 4.5 Average concentration of interstitial ammonia
at different depths in March 1990 (dry season) and October 1990
fwet season)
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Figure 4.6 Average concentration of dissolved organic nitrogen
at the different depths in March(dry season) and October 1990

(wet season)
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Figure 4.7 Average concentration of interstitial phosphate

at different depths in March 1990 (dry season) and October 1990

(wet season)
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Figure 4.8 Average conceniration of dissolved organic
phosphorus at different depths in March (dry season) and
October 1990 (wet season)
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4.1.8  Concentration of dissolved organic phosphorus at &ﬂemnt depths
Results of the chemical analysis of dissolved organic phosphorus are given
in Table 4.2. Average concentrations were 21,71 pg-at/l (March) and 12.19 pg-at/l
(October) (Table 4.2).

As can be seen in Flgure 4.8, vertical distribution of dissolved organic

4.1.9  Concentratio

Details of thig sented in Table 4.2, Silicon
au’l to 94.03 pe-at/l (Station
10 62.39 pg-at/l (Station 3),

4.31 pg-at/l (Station 1), 39.38

concentrations in intersti
1), 24.63 pg-at/l 1o 52.39
38.56 pg-at/l to 84.59 pi-
ug-at/l (Station 2), 13.2 393 ug-avl (Station 4). Average
concentration at all station 1854 | distribution of dissolved silicate
at each station are pregented P’.-T. Byre- Al

Generally ;— ] sl
from the surface to adepth of 25 en ar ‘H to approximately 60 pg-

at/l at a depth of 30 ’-IJ‘ then decreased shightly with di ptﬁ."[Figure 4.9).

ﬂwnwmw'm
ammnsm UA1AINYIAY

nal water was not different
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Table 4.3 T-test analysis ofr nitrients in interstitial water in different seasons (March
1990 and October 1990)

March (dry season] Uctober{wet season)
Parameter n mean n mean T(calculate) T(table)

NO,+NO; -2.069"
NH," 2.069
DON -2.069™
PO* 2.069*
DOP 2.069°

Note : ™ = Non signid

4.2 Nutrients rel

-

Water sanipfé 0’ and March 1991. Released

rates of nutrients in agh mﬂ)@i‘om the changes in nutrient

concentrations over timg'and area. The physicochemical characteristics of mangrove

O T AT YE T

tidal cycle plotted in Figures 4. 11}4 19. Concentmhons of nutnents in water are

R RIRIRIRAN INYAY

4.2.1 Sﬂlllll]’ over time

Salinity ranged from 27 to 30 ppt for March 1991 and 27 to 30 ppt for
October 1990. Mean concentrations were approximately 28 ppt for both months (Table
44 and Figure 4.10). Salinity was correlated with the tide cycle. The highest
concentration being at high tide and the lowest corresponding with fresh water run off.
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Table 4.4 Average values (salinity, DO, and temperature) of water: October 1990
(wet season) and March 1991 (dry season)

Parameters Average
Salinity (ppt) 28.66
DO (mg/L) 5.61

pH 7.47
Temperature (°C) 28

Table 4.5 Concentration g 1990 and March 1991

Parameters Ly ¥ A e Average
(gratl)  (ng-at)

ro- AU 6 29T N LaRT

NO, U .194-.781 %#5 llﬂ- 925 .
Eﬂu AR a\rnmwnﬂma EJ

DUP A22-457 297 .906-1.94 1.23
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Table 4.6 Average rates of nutrienis released from sediment in each tube: October
1990 (wet season) and March 1991(dry season)

Wet season[Ocfober] Dry_season{March]
mmol m~h’ mmol m*h’

Tube 1 2 3 Average
NO,- 006 007 003 003
NO, -007  -010 -011 -011
NH,* A81 (187 009 009
DON 2820 17.90 4.466 1466
PO* 027 027 -001  -001 -001
DOP 011 011 4 039 039

Note: DON= Dissolved grg
DDP = DISSOI\FEd Orgal iE

422 Dissolved oxy; 7

Dissolved bi§igen (DO) Jhe/L in March 1991 and 5.3
to 6.5 mg/L in Octubg 1990. and 597 mg/L in March 1991 and
October 1990, respectively..As can be seenyin Figure 4.10, dissolved oxygen in water

in both mﬂuﬂ’]W§%’]ﬁﬁ ur (1000 am) did not

change much over time.

ama\mm URIANYA Y

l“FtI' time

pH ranged from 7.1 to 7.8 in March 1991 (dry season) and 7.3 to 8.0 in
October 1990 (wet season). Means were 7.47 during March 1991 and 7.67 during
October 1990 ( Table 4.4). As can be seen in Figure 4.13, in October 1990 pH was
low in the first hour then increased slightly with high tide, finally decreasing a little
during ebb tide. In March 1991, the pH profile was similar to the pH profile in
October, lower in the first hour then increasing slightly with tide cycle. pH profiles
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Figure 4.10 Relationship beiween salinity and one tide cycle:
October 1990 (wet season) and March 1991 (dry season)
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Figure 4.11 Relationship between dissolved oxygen and tide cycle:
October 1990 (wet season) and March 1991 (dry season)
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Figure 4.1 2 Relationship between pH and tide eycle:

October 1990 (wet season) and March 1991 (dry season)
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Figured. 13 Relationship between nitrite concentration and tide
cycle: October 1990 (wet season) and March 1991 (dryseason)
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Figure 4.15 Relationship between ammonia concentration and tide
cycle: October 1990 (wet season) and March 1991 (dryseason)
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Figure 4.17 Relationship between phosphate concentration and
tide cycle:October 1990 (wet season) and March 1991 (dryseason)
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Figure 4.19 Relationship between silicate concentration and
tide cycle:October 1990 (wet season) and March 1991 (dryseason)



56

for both seasons showed positive relationship with tide cycle. This is probably due to
the effect of fresh water.

4.2.4 Amount of nitrite released from sediment over time

Results of the chemical analysis of nitrite concentrations in water are given

in Table 4.5 and Figure 4.13 showed pr nitrite concentration in water with tidal
cycle. Amounts of nitrite release i re ; October 1990 and March 1991 are
given in Table 4.6. In
whereas in March 19§ _
Concentrations rangedfrom® 102 jig t ug=at/l in October. In March , they

were taken at mid-water level,

s surface and at the bottom.

1 _ ongentration was 0.255 pg-at/l

in October. In Marcjyfmgfin/concenication |\ wes', 18}, pg-atl. Figure 4.13 shows

: o _ iweh. In October, during low tide

(first hour), nitrite concesfrafion awéis low bilien incteased slightly with high tide. In
¥ i :

ar at the surface and bottom. During low

ncreased with high tide. The highest
yr "":" = .

concentration was Bﬂmfﬁﬁm  decreased shs ply during ebb tide. As can be

seen, concentratio .‘V 1 — were simtiag bn “\‘n 1990 and March 1991.

Table 4.6 compares rel , tﬁn each tube in October and

March. Mean rates for ::]tnte were 0.006 mmul m™ h™'in tube 1, 0.007 mmol m? h"'

in tube 2 an n ge was positive 0.005
mmol m? hﬂmmmmjm‘gs T mmol m? h™' in tube
1, 0.0 ‘ﬁ' of change was
poxmi@ﬁﬁdl\ ﬁMMkﬂlﬂﬁ m sediment to
the n\rerllymg water in both seasons.
4.2.5 Amount of nitrate released from sediment over time

Results of the chemical analysis of nitrate concentrations in water are given

in Table 4.5. Figure 4.14 shows relationship between nitrate and tidal cycle in October
and March, Amounts of nitrate released from sediment in October 1990 and March
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1991 are given in Table 4.6.

In October, measurements were taken at mid-water level, whereas in March,
they were taken at the surface and bottom. Concentration of nitrate in October ranged
from 0.194 pg-at/l to 0.781 pg-at/l, and in March from .120 pg-at/l to .925 pg-at/l.
Mean concentrations were 0.345 pg-at/l in October and 0.445 pg-at/l in March, Nitrate

concentration were generally h tide (first hour) then decreased slightly to
a hour of 4th and increase dur - Figiire 4.14).
Table 4.6 indicaiés rates of nitrate relgased from the sediment were -0.007

&2 and 0.001 mmol m? h'in
Tube 3. Net nitrate mn h™'. In March 1990, released
rates were -0.011 mg # 1l Fube 1 0011 ‘mmobm™ h™' in Tube 2 and -0.011

mmol m™® h' in Tube

ammonia concentrations in water are
ship between ammonia concentration
in water with tidal cycle. A nt of _
1990 and March 1982 are-gs

In October, mgasureme : d-fWater level, whereas in March

2ased-from sediment in October

1991 they were taken at the surface and :;t} the bottom. Concentration ranged from

0.730 pg-at/l @l‘g ﬁi mﬂ l?w:gﬂTﬂ concentration ranged
from 0.730 pg- .09 pg-at/l. Mean concentrations were 1.303 pg-at/l in October
1990 mm tween ammonia and tide
cycle ﬁﬁ’l‘lﬁ: A5FAsS < ﬁj@nﬂ:ia was higher

during ebb tide than flood tide in both months.

Table 4.6 shows released rates of ammonia in each tube in October and
March. Fluxes of ammonia released from sediment were 0.181 mmol m™? h™' in Tube
1, 0.187 mmol m® h" in Tube 2 and 0.162 mmol m™® h"' in Tube 3. Net flux of
ammonia was positive 0.177 mmol m* h', In March, fluxes of ammonia were 0.009

mmol m* h™ in Tube 1, 0.009 mmol m? h” in Tube 2 and 0.009 mmol m™? h”'in
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Tube 3. Net flux of ammonia was positive 0.009 mmol m? h'.

4.2.7  Amount of dissolved organic nitrogen (DON) released from sediment over
time

Results of chemical analysis of dissolved organic nitrogen are given in Table

March 1991 they wer€ takefl at' U ce : ttom. Concentrations ranged
from 27.56 pg-at/l to’
412.36 pg-at/l. As ca e in Pigt : centrations of dissolved nitrogen
were high at the first hotir of ‘?.'7' ' flign dec \-\ ith time (October). In March
ofr i iniraded - igh tide and decreased slightly

they were low at the fi
during ebb tide.

DON was 24.76 mmﬂm ] , rata of DON were 4.468 mmol
m? h'in Tube 1, 4.466 ‘mmu] m? h' tin e 2 and 4.466 mmol m? h' in Tube 3.

The average fﬁ w’}%ﬁﬂiﬁqﬂﬁ ’r;‘ ﬂ ‘j
~ QAT

in Table 4.5 and Figure 4.17 showed relationship between concentrations of phosphate
with tidal cycle. Fluxes of phosphate released from the sediment in October 1990 and
March 1991 are given in Table 4.6

In October, measurements were taken at the mid-water level, whereas in
March they were taken at the surface and bottom. Concentrations of phosphate in the
water ranged from 0.106 pg-at/l to 0.295 pg-at/l in October. In March 1991, they
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ranged from 0.144 pg-at/l to 0.753 pg-atl. Mean concentration was 0.166 pg-at/l in
October. In March 1991, it was .264 pg-atl. As can be seen, in Figure 4.17,
phosphorus concentration is low in the first hour and higher during ebb tide than flood
tide. The phosphorus .::uncentration profile was similar to the profile in October and
March.

in each tube in October and March. Avéfigéseleased were 0.027 mmol m? h''in
Tube 1, 0.027 mmol m™ W an and=0:013 mmol m™ h”' in Tube 3. Net
released rate was 0.022-mmoLm=h " | _» 1991, released rateds were -

0.001 mmol m? h™' indftibe
in Tube 3. Net releaséd r

4.2.9 Amount of diss

time _

Results of cheriical’analysis 6f disselved organic phosphorus in the water are
presented in Table 4.5 and Fig rEe : lationship between dissolved organic
phosphorus with tld Wd@ﬂaﬁ - ed brganic phophorus released from the

diment in Octob&r-159 ivei-ut table 4.6.
sediment in "r A e 46

In October | " 90, meas e mid-water level, whereas

in March they were ta en at the surface and the buttomﬁ:ncenu*auan of DOP ranged
from 0.122 p ﬁ vﬁ 906 pg-at/l to 1.94
ug-at/l. Mmﬂnnﬁ mﬁ g—nﬂm&ch it was 1.23 pg-

TR Al ey

In Table 4.6, showed released rate of dissolved organic phosphorus in each
tube in October and March. The released rates were 0.011 mmol m™ h”' in Tube 1,
0.011 mmol m? h” in Tube 2 and 0,011 mmol m™? h” in Tube 3. Net flux was -0.011
mmol m™ h'. In March 1991, average rates of dissolved organic phosphorus released
from the sediment were 0.039 mmol m™” h” in Tube 1, 0.039 mmol m™? h™' in Tube 2

and 0.039 mmol m™ h" in Tube 3. Net flux of dissolved organic phosphorus released
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from sediment was .039 mmol m~ h™'.

4.3 Nutients released firom stimed and unstimed sediment in Laboratory

Results of the investigation are presented in Table 4.7-4.9, and
Figures 4.20-4.27

O\
pa "...‘-..'vl1, -
e

ST W E—

parameter / ‘ ‘&\\\\\ ange Average

Table 4.7 Physicochemical and stirred water:Laboratory

Unstirred

DO (mg/l) 15 74 2 5.9 5.04
pH 7.03-74 A 9.03-785 7.36
Note: Salinity
temperature
Table 4.8 Concent ré"‘"'—""""‘"“"—"‘_ m : and unstirred sedim ent:

Laboratory = ol ¥
unstirred

oo THEINENTNENS, TIZTZZZ

ammm—“ﬁ“‘m TN

NO,  .109-410 040-.452

NH,”  .206-634 458 206-.634 367
DON  287-586 462 35.04-67.56  49.7
PO, 001-076 017 .003-.025 011

DOP .086-.772 453, .098-.526 253




61

Table 4.9 Avemage of nutrients released from wunstimed and stirmed sediment:
Laboratory

pmol m*h! pmol m*h*
' 1 2 Average

NO,- 073 -030  -051
NO, , 629 117 -256
NH,* -440 -.560 AR 243 <243 -89 -616
DON 1242 779 68 412 237 873
PO.* -218 397

DOP

2.62 -23% -.643 -241 442

Note: DON= Dissolved o r
DOP = Dissolved

Fo

i
4.3.1 Amount of nitrite releas
Results of the che ysis of nitrit engration in water are given in

grftom stirved and unstimred sediment

Table 4.8 and Figu CONCH ons “j‘ water over time. Amounts
of nitrite released fmﬁ the se in
given in Table 4.9. In stg—rg sediment, mtr'ttjmncentration ranged from 0.010 pg-at/l

o0t ot P ANTBI 1 v
concentration Was 0.026 pg-at/l in stirred sediment and 0.029 pg-at/l in unstirred

¢
sediment. Fig Wm itri ‘- stirred, ar Lﬂun‘ad sediment.
Concentrations highe em ng to ased Over time.

Table 4.9 indicates that nitrite release rates were0 .063 pmol m™? h' in
Container 1, 0.014 pmol m? h™' in Container 2, -0.044 umol m? h! in Container 3

‘ Edl_ Hent and stirred sediment are

and -0.047 pmol m* h™' in Container 4. Net released rate was 0.035 umol m? h™'. In
unstirred sediment, released rate were -0.073 umol m? h"' in Container 1 and -0.030

pumol m? h in Container 2. Net released rate was -0.051 pmol m? h™'.



Unstirred sediment
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Figure 4.20 pH in water from unstirred sediﬁenr and stirred sediment
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Figure 4.21 Dissolved oxygen in water from unstirred andstirred sediment.



Unstirred sediment
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Figure 4.22 Concentration of nitrite in water from unstiirved and
stirred sediment



Unstirred sediment
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Figure 4.23 Concentration of nitrate in water from unstirred and
stirred sediment.
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Figure 4.24 Concentration of anmonia in water from unstirred and
stirred sediment.
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Unstirred sediment
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Fligure 4.25 Concentration of dissolved organic nitrogen in water from
unstirred “and stirred sediment. .
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Unstirred sediment
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Figure 4.26 Concentration of phosphate in water from unstirred and
stirved sediment.
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unstirred sediment
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Figure 4.27 Concentration of dissolved organic phosphorus in water from
unstirved and stirred sediment.
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43.2 Amount of nitrate released in water from stirred and unstined sediment
Results of the chemical analysis of nitrate concentrations in water are given in
Table 4.8 and Figure 4.23. Amounts of nitrate released from unstirred and stirred

sediment are given in Table 4.9.

In stirred sediment, measurements were taken hourly for 24 hours.
Concentration of nitrate in stirred sedimen; ed from 0.109 pg-at/l to 0.41 pg-at/l,
1 0.04C %452 pg-at/l. Mean concentrations
were 0.247 pg-at/l in stisied-sedi mw'l in unstirred sediment. As
Figure 4.23 suggests, nifraie pae yere similarin both stirred and unstirred seiment,

onia releases #red and unstirred sediment
Results of the '
in Table 4.8 and Figure 1‘,24 Amounts of Wuma released from stirred and unstirred

wamet o G4 2091 T W11 3

In stirred sediment, concemratmns ranged from 0.206 pg-at/l to 0.634 pg-at/l.

T T T T e

sediment. The relationship between ammonia and stirred and unstirred sediment is

114 mﬂentmﬁans in water are given

shown in Figure 4.24. As can be seen, ammonia concentration in water was high in
un stirred sediment in the first hour decreaseing at the mid point. In stirred sediment,
ammonia concentrations were constant from the beginning through the 15th hour,

dropped to about 0.3 pg-at/l at the 17th hour, then increased sharply to normal curve
again,
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In Table 4.9, released rates were -0.440 pumol m™ h' in Container 1, -0.560

pumol m* h™' in Container 2, -0.523 umol m? h"' in Container 3 and 0.290 pmol m?

h” in Container 4. Net flux was -0.243 pmol m™ h™'. In unstirred seiment, released

rates were -0.243 umol m™” h”' in Container 1 and -0.989 pumol m? h™'. Net release rate
was -0.616 pmol m™ h’',

434 Amount of dissolv d in water from unstimed and

sediment are given in"Tablg# Sand Figure . Fluxes of dissolved organic nitrogen

released from stirre ‘- sediment are giver i Table 4.9.
In stirred seding : 8.7 pg-at/l to 58.6 pg-at/l and
in unstirred sediment rag ig-at/l. Mean concentration was

in Container 4. Net " h”. In unstirred sediment,

released rates were 41% umul m?h m Cuntamer 1 and -23.7 pmol m? h' in

e 'ﬂ‘ﬁﬁ"ﬁ RYVENINT

mm T I

in Table 4.8 and Figure 4.26. The released rates are presented in Table 4.9.

In stirred sediment, concentrations of phosphate ranged from 0.001 pg-at/ to
0.076 pg-at/l. In unstirred sediment, from 0.003 pg-at/l to 0.025 ug-at/l. As can be
seen in Figure 4.25 concentrations of phosphate in both system were similar trend with
constantly concentration from the beginning through the end.

In Table 4.9, released rates were -0.218 umol m? h”' in Container 1, 0.397
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pmol m™ h™' in Container 2, 0.116 pmol m™ h”' in Container 3 and 0.018 umol m™ h*'
in Container 4. Net released rate was 0.078 pmol m™ h'. In unstirred sediment,
released rates were -0.054 pmol m™ h' in Container 1 and -0.099 pmol m™? h™' in
Container 2. Net released rate was -0.076 pmol m™ h™.

released in water from stirred and
\\\ /
s of: mﬁm phosphorus are presented in

4.3.6 Amount o dissolved org
unstirred sediment
Results of chemical.analy

Table 4.8 and plotted i Fig

from stirred and unstirfed sed!

ranged from 0.086 pg=at/ 4

to 0.536 pg-at/l in ung

of DOP were similar i ; “d
Table 4.9 indicategfelfhsbdiiatea ¥

umol m? h' in Container '

in Container 4. Net released rafe-was

were -0.643 umol m h! o

‘ 2

ment and from 0.098 pg-at/l
n i Figure 4.27, concentrations
ightly with time.

mol m™ h™' in Container 1, -2.38
! i ontainer 3 and 1.33 pumol m? h"'
mol m* h™'. In unstirred sediment, they
molm™” h™' in Container 2. Net

B
ﬂ‘UEJ\’J‘VIEIﬂTWEI’]ﬂi
QW’]&NﬂﬁﬂJ UAIINYAY



	Chapter 4 Results

