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Useifnrmeany  (Literature. review)

w.o n21Imaaey laylufinauzaluntsnh¥eifivuuuandn (Water hyscinth

to fupther treat anaeredic lagoon effluent) Miner. et. al;
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yagns doo ¥ Tuudvammenn amadnuitnlalenn Tauseuh ivatfonawdinin
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#1319 w Record of water hyacinth plants harvested from
anaerobic~lagoon, supernatant treatment pools

during the summer of 1970. (Miner et.al; 1970)

Bagman
Number of Pounds of

Month

Plants harvested . Plant material harvested

Pool 3 Pool &4 “© 'Pool 3 Pool 4

S S —y

June 0 0 0 0
July 1,634 1,738 222 j 265
August 875 1,000 171 215
September 558 616 121 155
October 185 127 31 L6
Total 3,252 3,543 545 681




#1379l o Nitrogen balance on four water-hyacinth pools for
the treatment of anaerobic-lagoon effluént, AMES

IOWA, June 1. to Oct 10. 1970 (Miner et.al; 1970)

Nitrogen
Input
Average lagoon supérnstant concentration
Kjeldahl nitrogen 300 mg/1
Ammonia nitrogen 286 mg/1
Nitrogen plus nitrate nitrogen 0
Quantity pumped into poocl
Kjeldahl nitrogen 25.L44 1b
Ammonia nitrogen 2k.32 1b
Output
Average effluent concentration from pool 4
Kjeldahl nitrogen 34 mg/1
Ammonia nitrogen 29 mg/1
Nitrate plus nitrite nitrogen 10 mg/l
Quantity discharged from pool L
Kjeldahl nitrogen 1.2% 1b
Ammonia nitrogen 1.07 1b

Nitrate plus nitrite nitrogen 0.39 1b



Nitrogen
Inventory
Quantity remaining in system 10/10/70
Kjeldahl nitrogen 2.53 1b
Ammonia nitrogen 2.01 1b
Nitrate plus nitrite nitrégen 0.43 1b

a131fl ¢  Chemical-Okygen-Demand balance on four water-
hyacinth pools for the treatment of anaerobic-
lagoon/ effluent, AMES, TIOWA, June 1 to Gct. 1970

(Minér et.al., 1370)

coD
Input
Average lagoon supernatant concentration 9LS mg/1
Quantity pumped into pool 1 80.18 1b
Qutput.
Average effluent concentration from pool U 250 mg/l
Quantity discharged from pool L4 9.62 1b
Inventory

Quantity remaining in system 10/10/70 11.19 1b
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a3l ¢ Phosphate balance on four water-hyacinth pools for
the treatment of anacrobic-lagoon effluent, AMES,

IOWA, June 1 to Oct. 10, 1970 (Miner et.al;(1970)

_Phosphate
Input
Average lagoon supernatant concentration 234 mg/l
Quantity pumped into pool 1 19.91 1b
Qutput
Average effluent concentration from pool L 97 mg/l
Quantity discharged from pool k4 3.59 1v
Inventory
Quantity remaining in system 10/10/70 4.30 1v

intoyalugfl o, W, n usz « 22w sant ¥nuou Ty 1y lu-
Tasiau (NH, - N)1A oo vounsaioines woswe¥aln o Uoumnoioinnd
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ﬁth’a: (Studies on use of water-hyacinth culture in oxidation
ponds treating digested sugar waste and effluent of septic Tank)
Sinha,et.al; (1969) lananismaaeyifausy HURAAIWRILISOYEY
finauwatuntrmuh inazetauaz lafugeni® 1 8uan Tsweunihanauanihifs

andvinsar wantmeaswmaagylon ol
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uiiaszimaa lef, fiay . aaugu nRuuaenEv s maond L adu-Sindy

(Oxidation - reduction potential)ﬁvuﬁnu151uw11ﬁvﬁ 1)

nazaviinauzanlunrsna¥auafivainiivinte: (Effect of vater hyacinth
on stabilization of septic tank effluent) Taoa™ (fiunas 1u  fen
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a1 f1a% W woo -~ <oo HafinFunalng

wan1mTIdaun1sanlalasisu lusnuevldnauean (Detections
of dehydrogenases in roots of water hyacinth)launsasviu
Methylene blue U11ng5ﬁﬁhmuwﬁﬁnﬁlﬁLﬁuﬁh1ﬂﬂauébnﬁtﬁﬂuw1vﬂ1tnﬂ
(Biochemical oxidation) Tt 1 Sufindadousans wazazna v lwaTe
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(Water hyacinth for nutrient removal) Sheffield (1967} 1mna1271
Tuni3na¥ein L femeefeiu lafigauniuas lastovusan1asn ifiuewly
yrneauA2s uAn159n ue s luaudidgaulslunanin lunanhdnans
amrsem Befl udovaie fntignafiuanngdu iaue luunssh i Sulhis

uawanifin "Eutrophication"
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Sheffield (1970) lana1a1 Eutrophication St Ty
devunufvargnioniwideuavueiiaihuas (uan igitnn Ianz ey wink
ifin Eutrophic flansamrsemnsuanifiuna uas Nutrification
#u fuatdl L Rouss infouiiu  Eutrophication HnnIn LRndamatuut wiu

L@uafiu

Saguuaznfugaus (wces) 1AoBuuanin Eutrophication 13
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usa§az (finflusdsuniiny (Algal bloom)  suuhiddifud tanyuuasindu
wifulyl tnunzunnvgulnaudTon dasa i (unuse uommtleiwufuagialy

' v, 8 ' . > . % -
Tuanavuafy tou wuss, Ov, savifiuu’ neiadan a A lnava 9

Sheffield (1967) lana1m i o lasuaisemasaznainifia

Uif3un 199131 InifAin Butrophication  dumhiinifiatigni o Usznasfie

0. M lruens % ifiuTnetivsnniLsa
w. nanifinflrasuutsuuinuiofaund

v, . .
n. s nvevfiant 1 Rafusyrenunuuu
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fafin¥unaBns Mc.Kenney (1965) wuanaiunsey (Trickling filters)
Fwrsaflazanauuned i luh i 8ola Moore (1949) WuIIRIUN DAL
Fasnsnsovgeawrsoni¥aiuululasiawlasuivesnn § eo % uaznns
n¥auuu 1fuvnsneu (Activated sludge) wwrson ¥nlulnsiaule eo-«o %
fefdueyiuqamgbuazdnstdruvovees i Tsvemna¥ah 8oty Texas la
316NN TELY Modified activated sludge Fwrsona¥ares L laty
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(WA 0.00 DafinFunofas 94 idunalnuead (infussruuinuie Van vuran(1948)
naEnaue L Bufiofl azsan wuaaluied o o ees swasena¥alules s
1n none vsusma® lusiurreanasflivuazan  Kuln (1965) wusn Air strip -
ping wwrsan ¥aueuluiflnlofie @ % vanovifivanimay vl cwo- eto
anuﬁﬂﬁﬂﬂﬁaunaauu tﬂnsdﬁuuxﬂbuﬁhnﬁsnﬁﬁhﬁ%tﬁuuuuquvnznau azlgnnqe
W o.-b.¢ gRUAANYPRBLNARaY VUM Oven (1953) 1o Unslaked
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Sheffield (1967) lawhnnmaaevfivaimuauiselunisni¥aens
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plant pond) iadevitheqnia (Air stripping) WRZ TTUUNTAN
arnou (USoufinufiuve (Bueuiangawe Yo, adav itheanad uazszuunas
atmtnou A AseAEARUSEABY TN s zHosTo Y 1afin2we 1Buauan

ﬁ'mﬂ’ﬁ’l\!ﬁ <



aqsqud < Summary of algal and aquatic plant studies

(Sheffie2d 1967)

Nitrate - N Ammonia - N Phosphate
Final Final Final
Type of process Effluent! percent Effluent| percent Effluent |percent
Conc. removal Conc. removal Conc. removal
mg/1 mg/l Bg/l
Algal pond* 5.0 67 7.0 88 1.0 99
Effluent I T —
Aquatic pond 0.2 99 0.1 99* 0.7 99"
Effluent S e R [ 8 B T B e T 2 ¥ RTLECERREE RPN SRR PR
Differences in 4.8 33 6.9 11 0.3 0
Proceises

*
Only maximum removal data for the algal pond

*%

Average removal data for the aquatic plant pond

om
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w.¢ n1nAsey e un133z tmewavw i 8e laeludinauaan (Evapotranspiration

and pollution of water by water hyabinth) Timmer et.al; (1967)
1ana1771 n1332 inofenisnanuiiulesn iuaaddSnnula evevfinitu oy
n3szimeainlulug v vla Ronasszimoaniinly wazna3ss tmefieuly
Teonsvannioaatfufia (Epidermal cells) w uRaduuen (Cutiele) -
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a1 nguavnInnaznsulaslinaues T BRZEUS0U L vutusn ingfienazneuTay

lgnavay b,« - DiRentsifeuinsunwsssuurfive e « Jefia
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a3l & nasiUsoudiioy aawdy o gamd uaz¥efuewnsisine

nau i tulaveviinaura (Timmer et.al; 1967)

Evapotrans- Solar . Average
Fateva) piration of radiation | yeekly Relstive
of meas- water total per mean air humidity
urement hyacinth week . ‘tempera-
o Q: ¥ ture
Evapo-

Inches ration Langley's °p %
b/23-k/30 4,55 1.68 3,938 T4 T4
4/30-5/7 4.00 0.69 3kl 76 81
5/1h4-5/21 5.08 1.30 4,169 78 79
5/28~6/4 2.96 0.22 2,690 78 87
6/13-6/20 4.63 0.92 3,478 80 87
6/20-6/27 2.2 0.35 3,115 79 87
1/20-7/27 4.30 e ¥ o 31225 83 85
8/ 1-8/8 4,78 2.15 3,528 82 88
8/ 8-8/15 1.85 0.19 3,436 80 86
8/15-8/22 5.20 2.20 4,076 g 82 81
8/29-9/5 3.80 0.83 3,450 81 85

Total 43.57 11.83 38,553 873 920
P WEEEE SECRR | MR ER
per week 3.96 1.08 3,505 9.4 83.6
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U o wawey w.¢ <D ffwanias: inovowir Taowulinauyan (Timmer

et.al; 1967)

a1 il 90 N1ALATITMAlun3fnEN 332 Inonane s Tulaludugeanay

(Timmer et.al; 1967)

Water hyacinth
Open water Untreated] Treated

Optical density | 0.00 0.05 ‘ 0.08
Percent transmittance k
of light | 100 90 | 83
Turbidity (silice standard) O 5 10
Color (APHA PlatinumpCobait \
Standard) o 260 390
Tannin and lignin (ppm) | 0.1 5.5 7.0
Depth of decayed plant 1 0 7 12
material (inches) { |
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o0n (Progress report on tropical water weeds) Little (1967)
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nlaroyaluntvgnfouingn

Tunrmesovafell Little (1967)  lawnluiSounszenfifinag
ﬁququn1ﬁu§bu1ﬁiﬁn51 wo 89#ISutBus Al The Weed Research
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