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## 4072337523 : MAJOR ENVIRONMENTAL SCIENCE

KEY WORD: WASTEWATER / REMOVAL / CONCRETE / FILTRATION / DOMESTIC
POONSIRI SINTHURAT: IMPROVEMENT OF EFFLUENT FROM DOMESTIC WASTEWATER
TREATMENT PLANT USING FILTRATION CONCRETE RUBBISH MEDIA. THESIS ADVISOR :
ASSOCIATE PROFESSOR THARES SRISATIT, Ph.D. 108 pp. ISBN 974-346-584-7.

Concrete Rubbish was used as a media filter in order to treat the efficient of domestic
wastewater from Vittayakit Building of Chulalongkorn University. The column test was used in this
study by using column of 0.044 m. diameter and 2.5 m.height. Three important parameters were the
size of concrete rubbish ( 0.4-0.6 mm., 0.7-1.2 mm. and 1.6-2.0 mm.), the flow rate of influent (1 ,5 and
10 m’/m’-hr.) and the depth of concrete filter (0.5, 1.0 and 1.5 m.) respectively. The treatment
efficiency of domestic wastewater was determined by the percent removal in terms of pH, Suspended
Solid (SS), Chemical Oxygen Demand (COD), Ammonia-Nitrogen (NH.,-N), Total Nitrogen (TN),
Nitrate-Nitrogen (NO,-N) and Total Phosphorus (TP) .

The results showed that efficiency removal significant at p>0.05 was size of 1.6-2.0 mm., flow
rate 5 m’/m>-hr. and depth 1.50 m. at 6 hrs.. The pH of effluents was 8.4 and the other parameters as;
SS, COD, NH4-N, TN, NO,-N and TP were reduced at the average of 89.3, 46.8, 24.2, 22.7, 49.4,
and 53.6 respectively. This study indicated that concrete rubbish can use as filtration media for the

effluent of domestic wastewater treatment especially for NO,-N and TP removal.

Department ~ Environmental Science Student’s signature

Field of study Environmental Science Advisor’s signature
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AuenI9f 7.51 2814-3670 61 (1503) 18.1
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(@F3/33 -Nidag) (NFN/T1 —Ue)
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A1N9N F15.N. 2.54 0.09
WIATINAUAN P7.&. 4.6 0.27
T3anenuna WFier 800 94
. F9.4. 69 21
Pann viad 78 76
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Dart WAz Stretton (1977) wudn  uwanainaisdsenavlulnmulasweanasamaily
[ % a a uI/ v o [ % dl I a v a 1 a Qo’ a
fladglunisinag siiafunas delifadeaus] sananse anidu gaun)izesin n1siasey ng

erla LAZN1IRUATIZILAIUDINTUIN MAAAAUNITALANEIAIDANTLA1 11N YA

Callery wazAmu (1977) 19711 teynimauanvesdsingnisadymsiiadusl wen
anazi liauilaasan ldanalunisnndnunnaundadianaidunsnasaguninuas i nnysduay

o

Aninuslnaansinfeg luamdeunsaiin gy Microcystis uaz Anabaena lAiflusiu

o o 1 %’ dld = ] 1 v a a o o r%

Amiuunasinduenlufeeuiiuinman - enateuliifiefiviudawazdndininanss
= ¥ Y a 2 { 1 o d ~ a aaa aa
andne  wazdanaliinanisraupauesndianluunaaiifnas  iesainniaiadfisen lussn
wiulnelaauuen i lvnasedululnsduazlunm TneuuaiGeluss Ingsselasen

FaNaNINNIs MaandLaLeae (McHarmess wasAniy, 1975)
2.3 NSANAARITAUNIHLAZEN1TANG

sruntninudaludtnasnianansaunatdiazaisanuisanideguay  Usznaugon

TURAUNAN 3 Tumals ten

2.3.1 nszuaunstintnlliasny (Preliminary Treatment)
dsznaudog Azunsssnaes (aAnnane uay teLliuannad (Equalizing Tank) @elallddqe
anANganlsnluindalnenseustos anma Nl sl uresinden adiundeasdas lEuuae)

o

o dl 1
1n1inneg)

[ 1o

alUnauldatinaldssananmanniy - lunstmtinideldismna wanuilslsaunnnin

Alaifianuanfludeddeliuangad (daulugina¥easei i)
2.3.2 NFLUAUNITLNIUAAULSN (Primary Treatment)

dl ) 9/9; =l = dl o o = 1

Wwan fund@aianumunzannazindalnanszuaunimisdaniwsalulnanisuanans
a = rdl 1 [ 904 1 o o dl 2 1 o %’/ . e
‘ﬂuﬂﬁ‘ﬂ%‘ﬂﬂﬂugﬂ‘ﬂ‘ﬂ\‘iLLﬂﬂﬂ‘ﬂﬂ@’mu’] MH’JF;ILI”ILIE’WISL%/L@LW NANFAZNAULULLIN (Primary Clarifier)

WIRMZUNIITRARLIB I ATIANINANLABTARTUIA 1 — 2 Wil 16
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NTTUIUNITUILAAVUTINANNITOAAANTULIIUANRE  LLAL Uiﬂﬁiﬁﬂﬁ‘ﬁﬂ’]&ﬁ‘@ﬂﬂz 50 waz 30
o o 1 (=3 a ! Y o £ o o -ij % 3| ! dl
ATNRIAL @m\ﬂ?ﬂmmmm‘umamuimmslum‘::mumﬁ‘mumLummmﬂumuuuwmmzmu

N131N1TAdwIN A9l

2.3.3 nszuaunsinlnTunaas (Secondary Treatment)

Wananadlafedanszuruniswuudaninsunldainimidunande@arnnsa
manlanesasa: 90 4wl slnuasszuudannsirlfldau

sruulelfianes (Stabilization Pond)

TLULATEIANAINA (Aerated Lagoon)

euULLaLed (Activated Sludge)

szuulisangas (Trickling Filter)

521UUR150% (RBC)
naztnuMatTndfiaestadnianpLa s saantitaA AL 20 un/a. LazAINAIn

anpnanisnaw Wiluwllpannnguuieimualauas
2.3.4  nszuaunistnUaauNgny (Tertiary Treatment)

n:ldlsj 2 1 dy o QI I 1% :j/ n:ll
ﬂmmmmm‘mmmmmnﬂm%mﬂmmm@m:miéﬁlmﬂqum'amf;lﬂi:mumﬂuwmu

(Tertiary Treatment) 11

1. nmenanwasnasa (phosphorus removal)

Vo

Toun nsulasunasvaianazanawedliniuglnliasanaiuasannznauuanainin g

a

L%

ansednldinlfiseniuneaneda Iiun ansevgitindamniizeatsdu (aluminum sulfate vi3e

alum)waziesnmanlss (ferric chloride)
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2. nsianlulasiau (nitrogen removal)

Taun nasulasugleeslulnsauluinisainueuludialiiulumenlunszusunisg
lupsdipdi (nitriflication)  waznstUasuluwmsn lduluingwusalunssuaunism ssnage

¥ G

(dentrifilcation) {unssuanliqauristanmnzaiiaiena WiinLgnsansesnis
3. n’lﬁ‘gmaﬂﬁqrﬁhﬂdﬁu (carbon absorption)

i nisnndpansauvsinazatetiuazliignelesaaiadaalfisamisdanan iy @199
lnAed  Tnanisligngaliuuiinaestulasnu (activated carbon) deanunsainliluyanin

(regenerate) lasaanisienliansaunaedsy el

4. n1sn9a9 (filtration)

R T
o aa

¥ 1 o o 3 20’ zij dl % a 9/21/ o
1®LLﬂ m@mf«]mﬂ?mmmmqumﬂmmLW@Iﬁlmu’]mu@mqumﬂﬂmummmamuu@x
< =KX K a b3 % 1 V% (<1 o
n9eaRIalan Tudsaniszanmd 1 R Nan a4 19mznNe (Coegulant)mﬂum@\iLL%Q?Q&JMQ

3| % 5 1 zl/ dl a a
Lﬂuﬂ@uslm&m@ummummL‘W@ﬂ?xmlﬁmw

5. mannannaanasauazlulnsiaunsannii(combined removal of phosphorus

and introgen)

Toun  nislddesiza zone wuuldainid  nNeldainid  warlvannid  AAUUNAnIan
Negnefauazrluingian dnazidunssnasa9aua1@na. W Berdenpho system, A0 process,

UCT process 38 VIP process ST 00
2.4 n19n9a4 (Filtration)
wann1snndnansuaauaet ludunsesiueg fupuanruen i Anduazniuataeans

LITUABE FANANY  AUANHIMENINIANT89NLAYERIINIT MATetdNszuL NM9rndRAziinTL

neludunsasuazlsz@nsninazauegiunalnnisnses (O'Melia waz Stumm ,1969)
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'a“z‘i_n_mi@qmmiﬂumﬂwu@mmwmmmmmmmz‘uum‘umu‘w 209 (Effluent) Inelnsagin

¥
a A

anluasanandmnazneuin 2 nliinvisieanunlinznanuacuaesiaeag  41N190a0A"
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v v 1
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1. nablnuasn1snsasn (L1NTeNAnm,2531 )

=

aa d‘ all ] % 1 £ as] o !
AR Qﬁmima@ummm:ﬂ@umqﬂum N’]HL“II'WVL‘]JM”I&’]?T]?@Q LASIENITAU mzﬂaum\iﬂu

wnlfinnzAneguuannses nalnaasniansesiniiag 3 nalnsoaiu Ae

- nalnninaenan (g7 2.2)8 4 uuy Ae

1. NIAAANNDELLAI9NIAN (Straining) AR NN3ARANEE TUTIIN9TENINNaIINIas Tei 2
suny TAun  wuunaurresRznaulnnindged9End 194N IBLATLLLNNTU ATBIAZNAULAN
NINTBNTNTENINAINIDY

2. nAnAznel ( Sedimentation ) Aa RznawlaRNaILUA TN TN TutUN TR

= ¥ . A 1 dl dl a a o

3. nndamduignsngas ( Interception ) Aa mznarlspaaui il luiAnianaqiy

y . Jl S A
NITHAUN LATATNaLWMANAzARaLWN IUnUAURn189dNTNsea

, o da¥ . - . 4 4 - -

4. Inertial Impact Aaazneriduutnuinnrllarliainisamasui il luian1anen

AUNTLUAUN AT UAZAAUATINIMATNA Y ANANULAITN 2a9LAEIN AL
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!nlcrceplwn 011 1uuon

Q0

Sedimeatation Hydrodynomic

gﬂﬁ 2.2 ﬂ@‘lﬂﬂﬁ‘é‘Lﬂa’ﬂuE’hﬂﬂﬂﬂW’Ju@ﬂﬂL%ﬁﬂ’]ﬂ’liﬂ‘i'ﬂﬂ (Ives , 1970)

- nalNNNNISNINLALLAN

o 1

¥ Aa H v A = ol
ﬂ@iﬂm@\?ﬂqﬁ‘ﬂ?@\‘]uqmLﬂﬂ’Q"IﬂV}QVIq\Tﬂ’]Eﬂ'}WLL@‘ZLﬂN mgﬂ‘ﬂ 2.3 qvﬂﬂq?'ﬂq\?’]ui@ﬁﬂqq
Y v

NA1NUBINITNIAIWINNARINNNANLANEALNALNUAEN  IWI1ZN1TNFaatlinatulsNaLinyiat
n9a9 M lEUszAnsnwlunisldansnsasiunn  nalnaadnisnastinnuuifasandaudanNandun

¥
asu1e IpeaunTouLsaants 4 Wi feil

1. N19AARANINIALAN ( Chemical adsorption )

a

AR NITAARAAKNINDIALNITLALUIEININIAN Tmm:mﬂgﬂimmummuslumi@mmm

a a

FLMINALNOUALAINIDY  NNIAARARIMLLUATHLLENTNINGUNDNGUNYHAY - INazANTILAg

u

4 1
= A A

17 1 a a = a Y @ a d%/
dnladndrsennaciaiiasialiiinauie gy igea

3

2. NIPARANININENTN ( Physical adsorption )

A nsgaRaRanenAausssinenmtaslilingaeenainiussudnnznauiuaisnees

n1seRARIULLHA AL sz AN ngulaNg NI Feazassiudnuiunsgamnaian el
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AvFunisgaRnranenan nAzilsznausaass 3 Anwtuy  liWn  Electrostatic  forces
Electrokinetic forces Was Van der Waals forces

Electrostatic forces Ao wsaiiintuiunzneufifllszalniln fazifnduuuaunlnilnatn
LTIUATNTBY

Electrokinetic forces e wriistuiumznewitlszqlriin hamzneuilazindeuiiug
@13NIBIDEYAABALIAN

-Van der Waals forces A8 Ws9A9AAIENI WALNAUTLAINTDY eaglilinmeRauuiiafiniad
1meﬂL@W’w:Lwi%m’]:ﬁmuuﬁqimﬂﬁﬁn’wmﬁ@uﬁLmu'@m:@gm@mLfam (translational movement)

v
wrisiageg] ureuneadngyiaes
3. uaAALUY ( Adhesion forces )

Aa urAALLlERnanllazian Flocculant AALULALRIT94817N729RAZN AL IMANIUNN

1 v 1 v v !

WU WALEENANLIEN SN NAAAINANE 1A A9UAHNUTUNTEY SN NINAZNAULNAIUAAUT
d’l a 1 a dl o 9/901 d’l dl 1 :j/ =3
AeNauAIUbAavNIEAALULLILEIA1NTa9 Tennlsin ld laninznauiiipaauniutunsasadllan
X Y o0 o7 HEET o q o =
U aupnaugaesnaIndunsas wazlvallluiuuanenuszuunsesiudateilnainli effluent &

U UALNAUNINTY

4. Coagulation-Flocculation
A a a a = d‘ o 4 1 % val o dj o [ o £%
Aa  nafaUfniened  awnbinzneusnelui lddleniainiziadaiuuaziu  vinli
X X o~ aqua . Y Y < .
nznaumatiiaunalunau uasasiinalfinanisanaznaulnaaisniaslutunsasls Teazendana
Inaaenisnsasiiutiupiaeg i Straining , Sedimentation’, Interception , Inertial impaction Ua

Adhesion forces
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Filter tedia
1

g‘l.lﬁ 2.3 nalnnisAug1IswAIuaas  (NUAU ,2527)

= =
- nalnnsdqes

A o

nalnaesnisnsesinMfinanmIsdand Ae wanqdwratsne WAL inegnieludunses
d’ 1 ' czll i E/ o v oa o ?:/ v
TeazantuIntesdesdngetneludunsas  waznia Wiianisdnazneulaaannsesludunsesls
feazandunalnrednisnsestinuuusnge lawn Straining , Sedimentation , Interception , Inertial

impaction kaz Adhesion forces
242 1a]aNNANNANALADSZULINITNTAY

1. AmMANWUY

o o

v 1 1 v
AnenuranTRIauN AU eTansasiuladag1A lun1an U uATRALeIT NI

o

%

Baumann (1983) N&1297138N19N98IAFNANNNI0 M ALUNAUNEAIINTGW 50 — 60 LaUNY 16

I al a a
ALNIHUTZANTNIN
A = [

Metcalf waz Eddy (1991) na19dn shdaundaugulkfiu 7 — 9 6uily visadveeud

'
a a

v
LAUARLILTENIL 16 — 23 UnJ/a. adnsnldaansasmsaiuu AN ANl Wneannuanlaari
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2. d19n929
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2(3Ca0 - Si0,) + 6H,0 —> 3CaO - 2Si0, * 3H,0 + 3Ca(OH),
e 2C,S + 6H,0 —> C,S,H, + 3C,(OH),
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W18 2C,S + 4H,0 —> C,S,H, + Ca(OH),
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CSH Ca (OH), “Eitringite
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psgnansdayariANiiiunInssresiniaidiuazeanaInnIzUaNNIIN I8l

NBMTINNTN5RY 1 (AL.N/AT.H.-TN.)

ARSINITNTAY 5 (AL.N./AT.N.-TN.)

ARSTINTTNTAY 10 (AU.N./AT.N.-1N.)

0.4-0.6 NA. 0.7-1.2 4. 1.6-2.0 NA. 0.4-0.6 . 0.7-1.2 4. 1.6-2.0 NA. 0.4-0.6 4. 0.7-1.2 4A. 1.6-2.0 NA.
4 v | dheen | gdn | dheen | dhdn | dheen | sodin | daeen | tidn | dheen | b | dheen | s | dheen |t | dheen | dhdn | tieen
ASIN
(un./ | (un. /| (un./ | (un/f(un | (un/ | (mnd | (un /| (8n/ | (8n./ | (un /| (un./ | (un./ [ (un./ | (un/ | (8n./ ] (un./ | (un./
Q) a.) a.) a.) a.) a.) a.) Q) a.) a.) a.) a.) Q) a.) a.) Q) Q) [.)
1 7.4 10.7 7.4 10.5 7.7 9.0 7.4 9.9 T8 9.3 7.4 8.6 7.3 9.3 7.5 8.8 7.4 8.0
2 7.5 10.5 7.5 10.3 7.5 8.9 7.6 9.9 7.5 9.4 7.4 8.5 7.5 9.2 7.7 8.8 7.4 8.0
3 7.5 10.3 7.3 10 7.4 8.9 7.5 9.6 S 9.2 7.4 8.4 7.7 9.0 7.4 8.6 7.5 7.9
4 7.6 10.0 7.4 9.8 7.4 8.8 7.4 9.5 7.4 9.0 74 8.5 7.3 8.8 7.5 8.6 7.4 8.0
5 7.7 10.0 7.4 9.8 7.5 8.8 7.4 9.6 TS 9.0 7.4 8.4 7.5 8.8 7.6 8.5 7.5 8.0
6 7.4 10.0 7.4 9.8 7.3 8.5 7.8 9.5 7.7 9.0 7.6 8.4 7.3 8.9 7.5 8.3 7.4 7.9
7 7.4 9.9 7.5 9.3 7.6 8.3 .3 9.5 7.6 9.0 7.7 8.2 7.3 8.8 7.6 8.3 7.3 7.9
ﬂ"]L’ﬂ?ﬁlﬂ 7.5 10.2 7.4 9.9 7.5 8.7 75 9.6 7.5 9.1 7.5 8.4 7.4 9.0 7.5 8.6 7.4 8.0
SD 0.1 0.30 0.07 0.39 0.13 0.25 0.17 0.18 0.17 0.17 0.12 0.12 0.16 0.20 0.10 0.21 0.07 0.05




ANTINLLEA m%’mﬂmmﬁq LLmQu@ﬂﬂﬂﬂx‘iﬁ’}ﬁﬂﬂLsﬁﬁ LATARNANNNTSUIUNITNIAN

AMTINITNTDY 1 (AU.N./AT.N.-TN.) ARINITNTDY 5 (AL.N./AT.N.-TN.) AMSINITNTDY 10 (AL.N./AF.N.-TN.)
. 0.4-0.6 4A. 0.7-1.2 4A. 1.6-2.0 44 0.4-0.6 dN. 0.7-1.2 4A. 1.6-2.0 4. 0.4-0.6 NA. 0.7-1.2 4A. 1.6-2.0 N4
AT [ dn | ween | sndn | sheen | s | shesn | sndin | theen | s | toeen | tndn | sneen | wndn | snesn | sndn | tneen | dh | sneen
(Wn/a) | (Un/a) | (Un/a) | (Nn/a) | (WnJ/a) | (WnJ/a) | (Wns/a) | (Wnsa) | @ns/a) | (Wn/a) | @n/a) | Jnda) | (anL/ | (enda) | (anL/ | @nga) | (unL/ | @ndal)
f.) a.) a.)
1 24 2 10 1 16 3 42 3 42 f, 30 4 12 2 16 3 11 3
2 36 2 14 2 21 6 4 0 40 5 14 1 32 5 21 6 18 3
3 12 1 6 0 17 3 40 2 48 1 12 1 10 1 17 3 40 5
4 24 1 14 2 19 3 28 1 42 3 18 3 18 3 19 3 30 5
5 24 2 20 2 18 2 12 1 34 2 34 3 6 1 18 2 22 8
6 12 1 12 1 33 6 14 1 22 2 10 1 22 5 33 6 14 2
7 50 5 44 5 24 5 8 1 18 2 26 3 34 6 24 5 12 3
ﬁi'\L’e‘s?ﬂlfJ 26 2.0 17.14 1.85 21.14 4.0 21.14 1.28 35.14 2.86 20.57 2.28 19.14 3.29 21.14 4.0 21.0 4.14
SD 13.41 1.41 12.59 1.57 5.87 1.63 15.48 0.95 11.19 1.57 9.43 1.25 10.82 2.06 5.87 1.63 10.66 2.04




A1IUAANLIZANBNINNNINIA AL RIS Lmu@@ﬂﬁﬂhumzmummim

dsz@nsnInnisnsas (Sazaz )

psad BEFINITNTDI 1 (AU.N./AT.N.-TH.) ARFINITNTAY 5 (AL.N./AF.H.-1H.) BEFINITNTDI 10 (ALLN/AT.H.-TN.)
0.4-0.6 uA. 0.7-1.2 {4. 1.6-2.0 4A. 0.4-0.6 ua. 0.7-1.2 u. 1.6-2.0 4A. 0.4-0.6 {&. 0.7-1.2 d4. 1.6-2.0 4.
1 92.8 88.1 86.7 91.7 90.0 87.5 83.3 81.3 72.7
2 100.0 87.5 92.9 94.4 85.7 90.3 84.4 71.4 83.3
3 95.0 97.9 91.7 91.7 100.0 92.0 90.0 82.4 87.5
4 96.4 92.9 83.3 95.8 85.7 72.7 83.3 84.2 83.3
5 91.7 941 91.2 S4=F 90.0 93.8 83.3 88.9 63.6
6 92.8 90.9 90.0 1.7 91.7 92.3 77.3 81.8 85.7
7 87.5 88.9 88.5 90.0 88.6 96.7 82.4 79.2 75
ﬂ'WLfﬂgﬂ 93.7 91.5 89.2 92.4 90.2 89.3 83.4 81.3 78.7
SD 3.93 3.75 3.31 1.97 4.85 7.86 3.7 5.32 8.62




1y o ag 8 X A g
m']?'NLL@@Q?@H@%I@@IHHWVNWL‘].l']LL@t‘ﬂ@ﬂ@qﬂﬂ?ZUquﬂqTﬂ?ﬂ\i

WYRIBATINITNGAI 1 (AU.N./AF.H.-1H.)

AMSINITNSAY 5 (AU.N./AF.N.-1N.)

ARSINITNSAY 10 (AL.N./AF.N.~1HN.)

0.4-0.6 HA. 0.7-1.2 JA. 1.6-2.0 NA. 0.4-0.6 HA. 0.7-1.2 HA. 1.6-2.0 NA. 0.4-0.6 HA. 0.7-1.2 JA. 1.6-2.0 NA.
4 v | theen | thunh | theen | v | dheen | thdh | thean | shdn | theen | udn | theen | vndn | theen | vhdn | theen | vhdn | theen
Az (Nn./ (Nn./ (Nn./ (Nn./ (Nn./ (Nn./ (Nn./ (Nn./ (une/ (un./ (Nn./ (Nn./ (Nn./ (Nn./ (Nn./ (Nn./ (Nn./ (Nn./
a.) a.) a.) a.) a.) a.) a.) a.) a.) a.) a.) a.) a.) a.) a.) a.) a.) a.)
1 85.7 28.3 109.1 78.9 52.2 31.4 99.5 53.2 ir2: 1 43.2 110.6 80.0 112.3 771 72.8 44.3 114.3 74.0
2 82.8 41.0 1123 | 64.5 46.4 22.2 72.1 18.0 84.6 &2 58.4 40.0 91.6 36.4 89.9 35.5 58.9 13.9
3 104.0 | 59.2 110.0 | 39.2 82.1 20.2 85.0 50.5 69.0 13.8 66.7 34.2 107.5 | 44.0 73.4 35.6 96.6 38.5
4 1024 | 26.9 96.4 40.0 60.3 23.5 74.6 29.6 12,0025 $&1E8 74.4 48.7 116.4 | 58.0 94.6 61.9 80.2 53.3
5 75.6 22.9 80.0 43.2 92.1 461 1024 | 54.5 95.4 35.0 [ISXCHIN 37, 5 103.1 67.6 91.5 74.8 44.5 26.7
6 68.9 271 101.3 | 33.5 80.0 521 85.0 56.7 63.0 .5 64.9 40.8 87.6 48.1 1101 85.2 94.7 62.5
7 72.7 34.2 113.5 50.5 86.6 57 64.3 38.2 71.0 36.3 93.5 60.4 1101 77.2 70.6 391 104.3 541
Aadt 84.5 28.3 103.2 | 50.0 71.4 36.1 83.3 43.0 80.8 43.0 83.4 51.6 104.1 58.3 86.1 53.8 84.9 46.1
SD 13.94 | 1250 | 11.97 | 16.23 | 18.10 | 15.38 | 14.11 | 14.76 | 16.93 | 21.84 | 23.04 | 15.71 | 10.77 | 16.26 | 14.55 | 20.27 | 25.16 | 20.95




AN AL IZANENINNTNINA

=

dd‘ 1
FlARNNIUNTZLAIUNNINTDY

UszANBnwnisnsas (Sagas )

ATIN AMFINTGNSDY 1 (AL.N./MAT.N.-TN.) ANFINITNGAY 5 (AL.N./AT.N.-TN.) ARSINTTNSAY 10 (AU.N./AF.N.-1H.)
0.4-0.6 HA. 0.7-1.2 4A. 1.6-2.0 HA. 0.4-0.6 HA. 0.7-1.2 4. 1.6-2.0 NN. 0.4-0.6 HA. 0.7-1.2 4A. 1.6-2.0 NN.

1 67.0 27.7 39.8 46.5 40.1 35.3 31.3 39.2 27.7
2 60.6 42.6 52.2 75.0 30.0 76.4 60.3 60.5 31.5
3 42.2 64.4 75.4 40.6 80.0 60.1 59.1 50.5 48.7
4 64.6 58.5 61.0 60.3 25.6 33.5 50.2 34.6 34.5
5 66.8 46.0 50.0 46.8 63.3 40.0 34.4 18.3 501
6 62.7 66.9 34.9 33.3 50.0 34.0 451 22.6 37.1
7 69.1 55.5 34.2 40.6 48.9 48.1 29.9 44.6 35.4
mm?ﬁ 61.8 51.6 49.6 49.0 48.3 46.8 44.3 38.6 37.9
SD 9.12 13.81 15.00 14.16 18.93 16.20 12.81 14.95 8.45




psguansdoyauanuiie-ulnsauluinieidiuazeanainnszuaunianses

ARSINITNSAY 1 (AL.N./AST.N-TN.) ANTINITNGAY 5 (AU.N./AF.HN.~1N.) ARSINTTNSAY 10 (AU.N./AF.N.-1H.)
0.4-0.6 {A. 0.7-1.2 4A. 1.6-2.0 N4. 0.4-0.6 dA. 0.7-1.2 4A. 1.6-2.0 {N. 0.4-0.6 {A. 0.7-1.2 4A. 1.6-2.0 N4.

p5a [ ddn | theen | tndn | theen | ndin | tnesn | sndia | veen | sadn | wneen | tdh | mieen | vdh | sheen | wndn | tneen | wndn | tneen

i (un./ | (un./ | (un./ | (un/ | (un/ | (un/ | (un /| (un. /| (uno/f(un/ | (un./ | (un./ | (un./ | (un./ | (un./ | (un./ | (un./|(un./

a.) a.) a.) a.) a.) a.) a.) a.) a.) a.) a.) a.) a.) a.) a.) a.) a.) a.)

1 16.46 12.68 13.29 10.22 12.84 10.34 18.66 13.29 16.90 12.20 19.07 14.40 18.67 16.11 15.15 13.68 15.25 14.14
2 16.56 13.08 13.51 10.40 13.51 10.75 18.27 12.90 18.20 12.10 18.20 10.85 18.27 16.28 19.25 18.42 16.02 14.67
3 18.24 14.32 13.13 10.40 14.92 11.32 15.86 11.84 14.67 11.70 19.71 15.56 15.25 13.78 17.06 16.04 18.92 16.93
4 17.15 14.23 14.97 12.72 16.77 13.65 16.03 11.10 14.91 122 18.45 14.20 16.04 14.67 17.81 16.61 19.32 18.06
5 15.98 11.82 1714 13.92 16.68 12.82 17.05 12.20 15.18 11.23 19.88 16.88 17.00 15.41 15.04 13.23 16.32 14.67
6 16.12 12.73 16.12 12.20 15.24 12.82 16.02 e 16.50 13.02 17.24 12.58 15.14 14.32 17.9 14.52 18.84 17.52
7 15.71 11.78 16.88 13.50 13.13 10.24 14.89 11.90 15.71 11.93 17.05 13.90 14.75 13.68 15.71 15.08 16.20 14.90
A1 16.6 12.8 15.0 11.9 14.7 11.7 16.7 12.4 16.01 121 18.5 14.0 16.4 14.9 16.8 15.4 17.3 15.9
A

SD 0.86 1.02 1.73 1.57 1.63 1.37 1.37 0.84 1.26 0.55 1.12 1.95 1.57 1.06 1.60 0.34 0.41 0.45




Asananstsz@nsninnisnianuaniuile-lulnsauitnunszuaunisnses

dszAnBnwnisnsas ( Saeas )

ATIN AMFINTGNSDY 1 (AL.N./MAT.N.-TN.) ANFINITNGAY 5 (AL.N./AT.N.-TN.) ARSINTTNSAY 10 (AU.N./AF.N.-1H.)
0.4-0.6 HA. 0.7-1.2 4A. 1.6-2.0 HA. 0.4-0.6 HA. 0.7-1.2 4. 1.6-2.0 NN. 0.4-0.6 HA. 0.7-1.2 4A. 1.6-2.0 NN.

1 23.0 23.1 19.5 28.8 27.8 24.5 13.7 9.7 7.3
2 21.0 23.0 20.4 29.4 B34 40.4 10.9 4.3 8.4
3 21.5 20.8 241 28'3 20.2 21.0 9.6 6.0 10.5
4 17.0 15.0 18.6 30.8 17.7 23.0 8.5 6.7 6.5
5 26.0 18.8 231 28.4 26.0 15.1 9.4 12.0 10.1
6 21.0 24.3 15.9 16.5 21.1 27.0 54 18.9 7.0
7 25.0 20.0 22.0 201 24 1 18.5 6.0 4.0 8.0

ﬁ"]l,'aalf;l 221 20.7 20.5 25.6 24.3 24.2 9.1 8.8 8.2
SD 2.97 3.17 2.82 5.36 5.32 8.13 2.84 5.30 1.53




psuanidayalulnsauianualuinienidnssuuiazineanaInNIzLauN 19N 38y

AMTIN1ITNTAY 1 (AU.N./AT.N.-1H.)

ARSINNTNTRY 5 (AL.N./AT. N1,

AMFIN1FN5AY 10 (AL.N./AT.N.~13.)

0.4-0.6 dA. 0.7-1.2 44. 1.6-2.0 44. 0.4-0.6 d&. 0.7-1.2 d&. 1.6-2.0 44. 0.4-0.6 dA. 0.7-1.2 4A. 1.6-2.0 44.
a¥q tdn | theen | tdn | theen | tdn | theen | thda | theen | dndn | heen | ddn | sheen | vhdn | sheen | shdh | sheen | shdn | sheen
i (un./ | (un/ | (un | (una/ | (unss | (uns/ | (un o (ua /| (un s (una/ | (wnL /| (wnL/ | (wnL/ | (wnL/ | (enL/ | (enL/ | (wnL/ | (sen

Q) Q) Q) Q) Q) Q) Q) Q) a.) Q) Q) Q) Q) Q) Q) Q) Q) Q)
1 21.82 17.38 22.55 18.50 21.55 18.84 27.24 22.22 2.3.28 19.01 23.84 19.29 25.44 23.84 23.11 22.50 25.04 23.33
2 22.06 16.72 21.55 16.34 21.43 17.65 27.10 21.46 23.48 18.26 24.60 19.20 23.19 20.56 24.80 23.46 25.04 24.58
3 23.33 18.80 24.00 20.23 22.96 17.90 28.78 18.70 25.60 17.86 24.71 20.50 23.63 22.44 26.00 23.66 26.00 24.80
4 19.78 16.41 26.10 21.14 23.67 18.50 25.43 17.65 2521 18:63 24.09 17.74 24.14 21.48 24.88 22.22 28.88 26.40
5 29.19 17.9 23.41 19.20 24.50 18.14 29.71 20.88 24.09 18.30 20.65 14.78 22.87 20.96 23.19 20.40 22.97 19.75
6 23.63 17.24 20.12 14.40 24.24 19.44 26.90 18.29 20.61 14.61 26.00 20.60 20.45 18.47 24.48 22.08 23.68 20.91
7 24.14 20.02 18.96 14.10 25.43 19.18 24.44 16.65 22.64 16.57 23.60 17.68 21.22 19.30 24.18 22.56 23.45 21.60
A1 234 17.4 22.4 17.7 23.4 18.5 271 19.4 23.3 17.6 23.9 18.5 23.0 21.0 24.4 22.4 25.0 23.0
2R
SD 2.93 1.26 2.42 2.79 1.50 0.67 1.80 2.1 1.51 1.52 1.64 2.02 1.70 1.82 1.01 1.07 2.01 2.39
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sz@Ansn1nwnisnsas ( Sagas )

ATIN AMFINTGNSDY 1 (AL.N./MAT.N.-TN.) ANFINITNGAY 5 (AL.N./AT.N.-TN.) ARSINTTNSAY 10 (AU.N./AF.N.-1H.)
0.4-0.6 HA. 0.7-1.2 4A. 1.6-2.0 HA. 0.4-0.6 HA. 0.7-1.2 4. 1.6-2.0 NN. 0.4-0.6 HA. 0.7-1.2 4A. 1.6-2.0 NN.

1 20.3 18.0 12.6 184 18.1 19.1 6.3 2.6 6.8
2 24.2 24.2 17.6 20.8 22.2 22.0 11.3 54 1.8
3 194 15.7 22.0 35.0 30.2 17.0 5.0 9.0 4.6
4 17.0 19.0 21.8 30.6 20.2 26.4 11.0 10.7 8.6
5 38.7 18.0 26.0 29.7 24.0 28.4 8.4 12.0 14.0
6 27.0 28.4 19.8 32.0 29.1 20.8 9.7 9.8 1.7
7 17.1 25.6 24.6 319 26.8 25.1 9.0 6.7 7.9

Aiadt 23.4 213 20.6 28.3 24.3 227 8.7 8.0 7.9
SD 7.68 476 4.51 6.23 4.54 4.11 2.33 3.29 4.11




pnsuansdayalumse-lulnsauluiisidissuuuaziieanainnazuaun1angas

ARTINITNTAS 1 (AU.N./AT.N.-THN.) AMTINITNTAI 5 (AU.N./AT.N.-1.) ARTINTTNTAY 10 (AU.N./AT.N.-TN.)
0.4-0.6 {N. 0.7-1.2 uu. 1.6-2.0 4. 0.4-0.6 ux. 0.7-1.2 {A. 1.6-2.0 4. 0.4-0.6 HA. 0.7-1.2 uu. 1.6-2.0 4A.
4 v | theen | thdn | dheen | tndn | theen | shdn | theen | g | dheen | dadn | sheen | dhdn | vheen | dhdh | dheen | i | sheen
nam (un./ (un./ (un./ (un./ (un./ (Wns | (o | (wn/ (Wn/ (Nn./ (Wn./ (Nn./ (Wn./ N0/ | W0/ | wn/ | w0/ | (N
a.) Q) Q) Q) Q) Q) a.) Q) Q) Q) Q) Q) Q) Q) Q) Q.) Q) a.)
1 2.3 1.0 3.0 1.5 3.0 1.5 3.0 i 1 2.6 0.8 2.7 1.2 2.8 2.0 3.1 2.4 3.0 24
2 3.2 0.8 43 2.5 43 2.5 42 1.8 3.1 3.1 3.1 1.6 34 2.7 2.9 2.3 3.0 2.5
3 2.9 0.9 34 1.2 34 1.2 4.1 1.7 Palp 2.7 3.0 24 3.0 25 3.8 2.3 3.0 2.1
4 2.9 0.9 2.7 0.8 2.7 0.8 3.4 1.9 2.8 2.8 31 0.9 3.2 0.3 3.0 2.5 3.9 3.1
5 34 1.7 3.3 2.2 3.3 2.2 2.9 0.7 8.5 1 3815 2.9 14 2.9 0.7 2.8 24 3.6 3.0
6 2.8 1.3 3.1 1.5 3.1 1.5 3.4 1.7 3.7 8.7 2.8 1.1 3.0 14 3.1 2.8 3.2 2.9
7 2.9 1.8 34 1.7 34 1.7 2.7 1.5 SO SU 2.8 1.8 3.0 1.6 2.7 2.1 3.0 2.6
Anade 2.9 1.0 3.3 1.6 34 1.48 3.0 %S 30| 28 2.9 1.5 3.0 1.6 3.1 24 3.2 2.7
SD 0.34 0.40 0.50 0.58 0.58 043 | 041 | 043 0.41 0.95 0.15 0.50 0.20 0.89 | 0.36 | 0.22 | 0.36 | 0.36




AN91NLEANLTZANBNINNNTANE A T TR UTINNANNIUNT LU UNN9N 28

sz@Ansn1nwnisnsas ( Sagas )

ATIN AMFINTGNSDY 1 (AL.N./MAT.N.-TN.) ANFINITNGAY 5 (AL.N./AT.N.-TN.) ARSINTTNSAY 10 (AU.N./AF.N.-1H.)
0.4-0.6 HA. 0.7-1.2 4A. 1.6-2.0 HA. 0.4-0.6 HA. 0.7-1.2 4. 1.6-2.0 NN. 0.4-0.6 HA. 0.7-1.2 4A. 1.6-2.0 NN.

1 56.5 50.0 76.7 63.3 69.2 55.6 28.6 22.6 20.0
2 75.0 41.9 50.0 571 61.3 46.7 20.6 20.7 16.7
3 68.9 64.7 79.3 58.5 48.1 22.6 16.7 39.5 30.0
4 68.9 70.4 33.3 441 71.4 70.0 59.4 16.7 20.5
5 50.0 33.3 15.6 75.9 34.3 50.0 75.9 14.3 16.7
6 53.6 51.6 53.1 50.0 43.2 60.7 53.3 9.7 9.4
7 37.9 50.0 45.6 44 .4 =3 40.0 46.7 22.2 13.3

Anlade 58.7 51.7 50.5 56.2 5185 494 43.0 20.8 18.1
SD 12.99 12.72 22.58 11.32 15.88 15.30 21.88 9.46 6.50




AN NLAANLIZANBNINNNTANT AN D AN AT ATINNAN I UNTLLIUNITNID

1lsz@ansnnwnisnsas ( Sasas )

m\‘i‘ﬁl ARTINTTNTAY 1 (AL.N./AT.N.-TN.) ARTINITNTAY 5 (AL.N./AT.8.-1H.) ARTINTTNTAY 10 (AU.N./AT.N.-TN.)
0.4-0.6 HN. 0.7-1.2 A 1.6-2.0 JA. 0.4-0.6 dN. 0.7-1.2 Ju. 1.6-2.0 N&. 0.4-0.6 HA. 0.7-1.2 4A. 1.6-2.0 NA.

1 70.4 62.1 60.0 62.5 81.6 63.5 46.7 48.8 34.4
2 85.7 72.5 69.6 60.9 45.8 67.2 54.5 30.6 40.9
3 75.0 60.0 46.4 62.2 62.5 34.4 57.7 59.3 42.9
4 73.2 70.6 58.6 S 26.7 66.7 44.6 45.6 48.5
5 65.3 72.7 57.7 43.1 63.6 27.8 55.6 46.4 26.8
6 62.2 64.3 61.6 74.6 63.2 69.0 22.7 38.1 394
7 55.2 54.5 63.2 71.4 5971 46.7 29.4 23.7 42.2

Auadg 69.6 65.2 59.6 60.8 56.6 53.6 44 .4 41.8 39.3
SD 9.86 6.96 7.02 10.9 17.20 17.19 13.6 12.0 6.95




pnsudnidayanaanaiarianum i iendns s UL AL INeanaINNIZLIUN1INF0Y

ARNTINNGNTAY 1 (ALLN/AT.N.-TN.) ARFINNGNTAY 5 (ALL.N./AF.3.-T.) ANTINTNTY 10 (AL.N./AF.H.-1N.)
0.4-0.6 uA. 0.7-1.2 4. 1.6-2.0 4N. 0.4-0.6 d&. 0.7-1.2 4. 1.6-2.0 4N. 0.4-0.6 uA. 0.7-1.2 4. 1.6-2.0 4.
4 vndn | theen | tndn | theen | tndn | theen | dadn | daeen | i | dheen | s | dheen | v | dheen | S | dheen | g | dheen
Az (un./ (un./ (un./ (un./ (un./ (un./ (un./ (Nn./ (un./ (un./ (un./ (un./ (un./ (un./ (un./ (un./ (un./ (un./
a.) a.) a.) a.) f.) f.) a.) a.) ].) a.) A.) ;.) !.) !.) a.) ;.) A.) A.)
1 8.1 6.6 2.5 6.3 2.3 4.9 0.9 1.6 0.6 3.0 1.2 9.2 4.9 8.0 4.1 3.2 2.1
2 6.3 40 1.1 4.1 2.0 2.4 13 46 1.8 2.3 0.7 55 25 49 3.4 44 26
3 5.2 2.5 1.0 6.1 2.1 2.4 0.9 3.7 1.4 2.8 1.5 5.2 2.2 5.9 2.4 7.0 4.0
4 4.1 1.7 0.5 3.2 1.3 1.5 1.1 9.0 4.4 29 1.2 5.6 3.1 4.6 2.5 6.8 3.5
5 72 44 1.2 3.9 1.3 2.2 1.8 5.8 3.3 26 1.1 7.2 32 6.9 3.7 7.1 5.2
6 3.7 14 0.5 1.8 0.9 3.8 14 5.9 1.5 7.3 2.8 4.4 3.4 4.2 2.6 3.3 2.0
7 6.7 1.1 0.5 2.9 1.6 4.9 2.3 5.6 1.6 6.8 2.5 5.1 3.6 3.8 2.9 6.5 3.3
ﬂ"umdﬂlf;l 5.9 1.8 3.1 1.04 4.04 2.0 3.16 2.32 5.18 2.08 3.96 1.57 6.03 3.27 5.47 3.08 5.47 3.24
SD 1.63 0.82 2.00 0.71 1.65 0.51 1.37 1.64 2.27 1.30 213 0.78 1.63 0.87 1.53 0.66 1.77 1.14




manuan  dayaanmanufunsassasifnewduazeanainsyin Wald

ARTINTAN 5 AU.N./AT.H.-TN. LLﬂﬁ’}JN’]ﬂLﬂHﬂ@Uﬂ?‘ﬂ 1.6-2.0 uu.

TTALAINAN ASIT ArauTunsarng
(1.) yd 1ineen
1 7.4 8.1
2 1.4 7.9
3 7.5 8.2
0.5 4 7.7 8.2
5 7.6 8.0
Anady 7.5 8.1
AndieaLuns 0.13 0.13
@y
1 7.4 8.4
2 7.4 8.3
3 7.5 8.4
1.0 4 e 8.3
5 7.6 8.1
AR 75 8.3
Azt 0.13 0.12
a3
1 7.4 8.5
2 7.4 8.4
3 7.5 8.4
1.5 4 7.7 8.2
5 7.6 8.2
Aaae 7.5 8.3
A 0.13 0.13
e




b1

asnuane  deyadszAnininnisindn reaufautiuaenresnszLaunmnraaiield
FMPINTDY 5 ALLI/AT.H-TH. LAZIUIALABAIUNTR 1.6-2.0 NN
STAUANNAN PRI UADE
(30.) Axed Hd (HN./A.) tihean mn/ | UszBnSannasindm
| a.) (%)
1 21 8 61.9
2 16 2 87.5
3 14 2 85.7
4 18 4 77.8
0.5 5 20 6 70.0
AR 17.8 4.4 76.6
A 2.86 2.61 10.8
e
1 21 7 68.7
2 16 1 93.8
3 14 2 85.7
;I .0 4 18 2 88.9
< 20 3 85.0
A 17.8 3.0 84.0
Anieraiun 2.86 2.34 10.29
1B
1 21 2 90.5
2 16 1 93.8
3 14 1 02.8
1.5 4 18 2 88.9
5 20 3 85.0
Aadt 17.8 1.8 90.2
Andeaiuy 2.86 0.84 3.48
1B




Aseudny  dayailsrdniniwnisinda tlemaasnseuounisnsas \slel4 dnansas 5 au.
W/ATU-IN,  UASIABABUNTATUIA 1.6-2.0 NN,
FAUANEAN psaf iilad
(3.) g (un./a.) tihean @n/a) | Usednsninnienndm
(%)
1 68 10 85.3
2 48 13 72.9
3 30 11 63.3
0.5 4 45 17 62.2
5 36 14 61.1
Anaig 45.4 13.0 69.0
Al 14.52 2.74 10.27
1R
1 68 10 85.3
2 48 11 77.1
3 30 10 66.7
1.0 4 45 14 68.9
5 36 12 66.7
ﬂ’IL‘aﬂ:ﬂ 45.4 11.4 72.9
Attty 14.52 1.67 8.13
\ad
1 68 8 88.2
2 48 14 70.8
3 30 10 66.7
1.5 4 45 20 55.6
5 36 12 66.7
Fi’ll,’a?{ﬂ 45.4 12.8 69.6
Andaan 14.52 4.60 11.83
1B




k2

s AN AMNNTANA AT IaAIBINTTUIUNNTNTAUNA T RTINTBI 5 ALLN./

ArNuany  daya
NT.3.-TN. UASIABABUNTAIUIR 1.6-2.0 W,
PTAVAINNAN R 315

() Sd ({nsa.) viheen @n/ | Usz&nsnnnnsnnsn

a.) (%)

1 1180 75.5 36.0

2 104.0 52.0 36.5

3 60.0 48.0 20.0

0.5 4 82.0 50.3 38.6

5 89.0 44.S 49.6

Aaag 90.6 54.1 36.1

Aeauady 22.0 12.23 10.58

1 118.0 79.6 325

2 104.0 72.8 30.0

3 60.0 18.0 70.0

1.0 4 82.0 60.8 25.8

) §9.0 41.6 53.2

AaRe 90.6 54.6 42.3

Anfizdwiade 22.0 25.0 18.75

1 118.0 70.0 40.7

2 104.0 72.8 30.0

3 60.0 12.0 80.0

1.5 4 82.0 60.8 25.8

5 89.0 3r4 58.0

i 90.6 50.6 46.9

Adipawineds 22.0 25.7 22.3




2

UsednEnmnisnian lumse-lulasiauaaenssuaunisnsadile 19

Asnans  daya
SRTINTOY 5 ALLU/AL.N.-TN. LATIUIALAMABUNTA 1.6-2.0 N
s2AUAITNAN A%ed lumsa-lulasiau

(u.) v @ns | dheen insa) | Usr@ndnamnieinga

.) (%)

1 2.0 0.8 60.0

2 1.9 1.3 31.6

3 2.2 1.1 50.0

0.5 Anade 2.0 1.1 47.2

Al 0.15 0.25 20.08

2@t

1 2.0 0.6 70.0

s 1.8 1.6 15.7

3 2.2 1.1 50.0

1.0 ARy 2.0 1.1 45.2

Anlea 0.15 0.5 27.46

\de

1 2.0 0.7 ©65.0

z 1.9 0.6 68.4

3 2.2 1.1 50.0

1.5 AR 2.0 0.8 61.1

Andeain 015 0.26 9.79

o
taRE




b7

Usze@nininnisatdanaanadananuA1eInIzuINnIINas Wiald

AITNUARS B3R
FRTINTEN 5 AU.A/AT.N.-1H, UATIARADUNTATUIA 1.6-2.0 NA.
STALAINGAN Axedt WodwoFavana

(.) fiudn (uns | faeen @n/a.) | UsyBnEninwmsnnan

a.) (%)

1 6.3 2.2 65.1

2 45 2.0 55.6

3 3.8 2.0 47.4

0.5 Aadt 49 2.1 56.0

Aot 1.29 0.11 6.71

e

1 6.3 2.2 65.1

2 4.5 1.6 64.4

3 3.8 1.9 50.0

1.0 Fady 4.9 19 50.8

Anleawg 1.29 0.3 8.52

b

1 6.3 2.2 65.1

2 4.5 1.8 60.0

3 e 1.9 50.0

15 Amadt 4.9 20 58.4

An(ia i 1.29 0.21 7.68

A
laqel




9

UszeAnBannisnndanaaafavanuATeenITLIUNNsNTed Wald

ANINUARY  1aya
ARIINTBY 5 ALLU/AT.U-TU. UAZIATARUNTAIUA 1.6-2.0 WU,
PLALANAN pFei Woaasanauun

() i en/ | theen (unsa) | UssAvEnmnnsfinda

a.) (%)

1 6.3 2.2 65.1

2 4.5 2.0 b56

3 3.8 2.0 47 .4

0.5 AnaAL 4.9 2.1 56.0

Amdledi 1.29 0.11 6.71

R

| 6.3 2N 65.1

2 45 1.6 64.4

3 3.8 1.9 50.0

1.0 Aady 4.9 1.9 59.8

At 1.29 0.3 8.52

lade

1 6.3 2.2 65.1

2 4.5 1.8 60.0

3 3.8 1.9 50.0

15 AR 4.9 2.0 58.4

ey 129 0.21 7.68

=
tagd




OBS FLOW SIZE REP PHIN PHOUT PSS COoD NH3 TKN NO3 PO4

1 1 1 1 7.4 10.7 92.8 67.0 23.0 20.3 56.5 70.4

2 1 2 1 7.4 10.5 88.1 27.7 23.1 18.0 50.0 62.1

3 1 3 1 7.7 9.0 86.7 39.8 19.5 12.6 76.7 60.0

4 1 1 2 7.5 10.5 100.0 60.6 21.0 24.3 75.0 85.7

5 1 2 2 7.5 10.3 87.5 42.6 23.0 24.2 41.9 72.5

6 1 3 2 7.5 8.9 92.9 52.2 20.4 17.6 50.0 69.6

7 1 1 3 7.5 10.3 95.0 42.2 21.5 1S5.4 68.9 75.0

8 1 2 3 7.3 10.0 97.9 64.4 20.8 15.7 64.7 60.0

9 1 3 3 7.4 8.9 91.7 75.4 24.1 22.0 79.3 46.4
10 1 1 4 7.6 10.0 96.4 64.6 17.0 17.0 68.9 73.2
11 1 2 4 7.4 9.8 92.9 58.5 15.0 19.0 70.4 70.6
12 1 3 4 7.4 8.8 83.3 61.0 18.6 21.8 33.3 58.6
13 1 1 5 7.7 10.0 91.7 6.8 26.0 38.7 50.0 65.3
14 1 2 5 7.4 9.8 %4.1 46.0 18.8 18.0 33.3 72.7
15 1 3 5 <) 8.8 91.2 50.0 23.1 26.0 15.6 57.7
16 1 1 6 7.4 10.0 82.8 62.7 21.0 27.0 53.6 62.2
17 1 2 6 7.4 9.8 90.9 66.9 24.3 28.4 51.6 64.3
18 1 3 6 7.3 S $0.0 34.% 15.9 19.8 53.1 61.6
19 1 1 7 7.4 T 87.5 69.1 25.0 17.1 37.9 55.2
20 1 2 7 7.5 o3 88.9 55.5 20.0 25.6 50.0 54.5
21 1 3 7 7.6 8.3 88.5 34.2 22.0 24.6 45.6 63.2
22 2 1 1 7.4 99 91.7 46.5 28.8 18.4 63.3 62.5
23 2 2 1 .4 o's 90.0 40.1 27.8 18.1 69.2 8l.6
24 2 3 1 7.4 8.6 87.5 35.3 24.5 19.1 55.6 63.5
25 2 1 2 7.6 ] 94.4 75.0 29.4 20.8 57.1 60.9
26 2 2 2 146 9.4 85.7 30.0 33.5 22.2 61.3 45.8
27 2 3 2 7.4 8.5 90.3 76.4 40.4 22.0 46.7 67.2
28 2 1 3 7.5 9.6 91.7 40.6 25.3 35.0 58.5 62.2
29 2 2 3 1485 9.2 100.0 80.0 20.2 30.2 48.1 62.5
30 2 3 3 7.4 8.4 92.0 60.1 21.0 17.0 22.6 34.4
31 2 1 4 7.4 9.5 95.8 60.3 30.8 30.6 44.1 51.1
32 2 2 4 7.4 9.0 85.7 25.6 17.7 20.2 7i.4 26.7
33 2 3 4 7.4 8.5 72.7 33.5 23.0 26.4 70.0 66.7
34 2 1 5 7.4 9.6 91.7 46.8 28.4 29.7 75.9 43.1
35 2 2 5 7.5 9.0 90.0 63.3 26.0 24.0 34.3 63.6
36 2 3 5 7.4 8.4 93.8 40.0 15.1 28.4 50.0 27.8
37 2 1 6 7.8 95 91.7 33.3 16.5 32.0 50.0 74.6
38 2 2 6 7.7 9.0 91.7 50.0 21.1 29.1 43.2 63.2
33 2 3 6 7.6 8.4 92.3 34.0 27.0 20.8 60.7 69.0
40 2 1 7 73 9.5 90.0 40.6 20.1 31.9 44.4 71.4
41 2 2 i 7.6 920 88.6 48.9 24.1 26.8 33.3 53.1
42 2 3 7 7.7 8.2 96.7 48.1 18.5 25.1 40.0 46.7
43 3 1 1 7.3 9.3 83.3 31.3 13.7 6.3 28.6 46.7
44 3 2 1 TS 8.8 81.3 39.2 9.7 2.6 22.6 48.8
45 3 3 1 7.4 8.0 72.7 27.7 7.3 6.8 20.0 34.4
46 3 1 2 7.5 9.2 84.4 60.3 10.9 11.3 20.6 54.5
47 3 2 2 7.7 8.8 71.4 60.5 4.3 5.4 20.7 30.6
48 3 3 2 7.4 8.0 83.3 31.5 8.4 1.8 16.7 40.9
49 3 1 3 7.7 9.0 90.0. 59.1 9.6 5.0 -16.7 57.7
50 3 2 3 7.4 8.6 82.4 50.5 6.0 9.0 39.5 59.3
51 3 3 3 7.5 7.9 87.5 48.7 10.5 4.6 30.0 42.9
52 3 1 4 7.3 8.8 83.3 50.2 8.5 11.0 59.4 44.6
53 3 2 4 7.5 8.6 84.2 34.6 6.7 10.7 16.7 45.6
54 3 3 4 7.4 8.0 83.3  34.5 6.5 8.6 20.5 48.5
55 3 1 5 7.5 8.8 83.3 34.4 9.4 8.4 75.9 55.6
56 3 2 5 7.6 8.5 88.9 18.3  12.0 12.0 14.3 46.4
57 3 3 5 7.5 8.0 63.6 50.1 10.1 14.0 16.7 26.8
58 3 1 6 7.3 8.9 77.3 45.1 5.4 9.7 53.3 22.7
59 3 2 6 7.5 8.3 81.8 22.6 18.9 5.8 9.7 38.1
60 3 3 6 7.4 7.9 85.7 37.1 7.0 11.7 9.4 35.4
61 3 1 7 7.3 8.8 82.4 29.8 6.0 9.0 46.7 25.4
62 3 2 7 7.6 8.3 79.2 44.6 4.0 6.7 22.2 23.7
63 3 3 7 7.3 7.9 75.0 35.4 8.0 7.9 13.3 42.2



Source
Model
Error

Corrected Total

Dependant Varial
Source

FLOW

SIZE

FLOW*SIZE
Source

FLOW

SIZE
FLOW*SIZE

NOTE:

Means

NOTE:

Means

FLOW 3 123

SIZE 3 123

Dependent Variable: PHOUT

Sum of Mean
DF Squares Square
8 30.62285714 3.82785714
54 2.84571429 0.05269841
62 33.46857143
R-Square C. 8 Root MSE®
0.914974 24588257, 0.229561
ble: PHOUT
DF Type I SS Mean Square
2 13.37428571 6.68714286
2 16.49142857 8.24571429
4 0.7571428¢ 0.18928571
DF Type III SS Mean Square
2 13.37428571 6.68714286
2 16.49142857 8.24571429
4 0.75714286 0.18%28571

F Value

17’

L

s

J2

1
1

72.64

Value

26.89
56.47
3.59

Value
26.89

56.47
3.59

Duncan’s Multiple Range Test for variable: PHOUT

Pr > F

0.0001

PHOUT Mean

9.061%0476

Pr > F

0.0001
0.0001
0.0114

Pr > F
0.0001

0.0001
0.0114

This test controls the type I comparisonwise error rate, not

the experimentwise error rate
Alpha= 0.05 df= 54 MSE= 0.052698

Number of Means 2 =)
Critical Range 0.142 0.149%

with the same letter are not significantly different.

Duncan Grouping Mean N
A 9.6238 21
B 9.0667 21
Duncan Grouping Mean N
C 8.4952 21

Duncan's Multiple Range Test for variable:

FLOW

1

2

FLOW

PHOU

T

This test controls the type I comparisonwise error rate, not

the experimentwise error rate
Alpha= 0.05 df= 54 MSE= 0.052698

Number of Means 2 3
Critical Range 0.142 0,149

with the same letter are not significantly different.

Duncan Grouping Mean N
A 9.6048 21
B 9.2048 21
Duncan Grouping Mean N

o} 8.3762 21

SIZE

1

2

SIZE



FLOW=1 -

General Linear Models Procedure
Class Level Information

Number of observations in by group = 21

Derendent Variable: PROUT

Source DF
Model 2
Error 18
Corrected Total 20
R-Square
0.819515

Dependent Variable: PHOUT

Source DF
SIZE 2
Source DF
SIZE 2

Class

SIZE

8
il

10

8

Ty,

8

Levels Values

3 123

Sum of Mean
Squares Square
.40666667 4.20333333
.85142857 0.10285714
.25803524
C.V. Root MSE
3.332500 0.320713

Type I SS Mean Square

.40666667 4.20333333
pe III S3 Mean Square
.40666667 4,20333333

Duncan's Multiple Range Test for variable: PHOUT

F Value Pr > F
40.87 0.0001
PHOUT Mean
9.62380952

F Value Pr > F
40.87 0.0001

F Value Pr > F
40.87 0.0001

NOTE: This test controls the type I comparisonwise error rate, not
the experimentwise error rate

Alpha= 0.05 df= 18 MSE= 0.,102857

Number of Means 2 3
Critical Range 0.360 0.378

Means with the same letter are not significantly different.

Duncan Grouping

Mean

o

N SIZE

10.200

9.929

8.743

7



——————————————————————————— FLOW=2 ———- -

General Linear Models Procedure
Class Level Information

Class Levels Values

SIZE 3 123

Number of observations in by group = 21

——————————————————————————— FLOW=2 -- - -

General Linear Models Procedure

Dependent Variable: PHOUT

Sum of Mean
Source DF Squares Square F value Pr > F
Model 2 5.20095238 2.600476139 100.51 0.0001
Error 18 0.46571429 0.02587302
Corrected Total 20 5.66666667
R-Square C A7 4 Root MSE PHOUT Mean
0.917815 1.774091 0.160851 9.06666667
------ --- FLOW=2 -
General Linear Models Procedure
Dependent Variable: PHOUT
Source DF Type I SS Mean Square F Value Pr > F
SIZE 2 5.20095238 2.60047619 100.51 0.0001
Source DF Type III SS Mean Sguare F Value Pr > F
SIZE 2 5.20095238 2.60047619 100.51 0.0001
—— FLOW=2 ---- - -—-
General Linear Models Procedure
Duncan's Multiple Range Test for variable: PHOUT
NOTE: This test contrcls the type I comparisonwise error rate, not

the experimentwise error rate
Alpha= 0.05 df= 18 MSE= 0.025873

Number of Means 2 3
Critical Range 0.180 0.189

Means with the same letter are not significantly different.

——————————————————————————— FLOWS2 | =i o i e e

General Linear Models Procedure

Duncan Grouping Mean N SIZE
A 9.6429 7 1
B 9.1286 7 2

C 8.4286 7 3



General Linear Models Procedure
Class Level Information

Class Levels Values

SIZE 3 123

Number of observations in by group = 21

FLOW=3 -~

General Linear Models Procedure

Dep=ndent Variable: PHOUT
Sum of Mean
Souxrce DF Squares Square F value Pr > F
Mod=1 2 3.64095238 1.82047619 61.99 0.0001
Errzsr 18 0.52857143 0.02936508
Corrected Total 20 4.16952381
R-Square CHVS Root MSE PHOUT Mean
0.873230 2.017159 0.171362 8.49523810
- FLOW=3
General Linear Models Procedure
Depsndent Variable: PHOUT
Sotvzce DF Type I SS Mean Square F Value Pr > F
SIZz 2 3.64095238 1.82047619 61.99 0.0001
Souzce DF Type III SS Mean Square F Value Pr > F
SIZZ 2 3.64095238 1.82047619 61.99 0.0001
FLOW=3 -
General Linear Models Procedure
Duncan’s Multiple Range Test for variable: PHOUT

NOTE:
the experimentwise error rate

Alpha= 0.05 df= 18 MSE= 0.029365

2 3
0.192 0.202

Number of Means
Critical Range

Means with the same letter are not significantly

This test controls the type I comparisonwise error rate, not

different.

FLOW=3

General Linear Models Procedure

Duncan Grouping Mean N
A 8.9714 7
B 8.5571 7
o 7.9571 7



Source

Model

Error

Corrected Total

Source

FLOW
SIZE
FLOW*SIZE

Source
FLOW

SIZE
FLOW*SIZE

DF

8

54

62
R-Square

0.514611

DF

N

DF

%]

Dependent Variable: PSS

Sum of
Squares

1567.283175
1478.282857
3045.566032

C.V.

5.961671

Dependent Variable: PSS

Type I SS

1381.501270
178.388889
7.393016

Type III SS
1381.501270

178.388889
7.393016

Mean

Square F Value

195.510397

27.375608

Root MSE

5.232171

7.16

Mean Square F Value

690.750635
89.194444
1.848254

25.23
3.26
0.07

Mean Square F Value

690.750635
89.194444
1.848254

Duncan's Multiple Range Test for variable: PS

25.23
3.26
0.07

S

Pr > F

0.0001

PSS Mean

87.7634921

Pr > F

0.0001
0.0461
0.9914

Pr > F
0.0001

0.0461
0.9914

NOTE: This test controls the type I comparisonwise error rate, not
the experimentwise error rate

Means with the same letter are not significantly different.

Duncan Grouping

NOTE: This test controls
the experimentwise

Means with the same letter are not significantly different.

Alpha= 0.05 df= 54

Number of Means

Critical Range

Duncan Grouping

Duncan's Multiple

3.

MSE= 27.37561

2 3
239 3.406

Mean N FLOW
A 91.467 21 1
A
Mean N FLOW
B 81,157 21 3

Alpha= 0.05 df= 54

Number of Means

Critical Range

Duncan Grouping

A
A

Duncan Grouping

B
B

3.

Range Test for variable: PSS

MSE= 27.37561

2 8
239 3.406

Mean N SIZE
89.867 21 1
Mean N SIZE

85.748 21 3

the type I comparisonwise error rate, not
error rate
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General Linear Models Procedure
Class Level Information

Class Levels Values

FLOW 3 123

Number of observations in by group = 21

General Linear Models Procedure

Dependent Variable: PSS

Sum of Mean
Source DF Squares Sguare F value Pr > F
Model 2 441.2609524 220.6304762 19.98 0.0001
Error 18 198.7857143 11.0436508
Corrected Total 20 640.0466667
R-Sguare C.V. Root MSE PSS Mean
0.689420 3.697922 3.323199 89.8666667
———— SIZE=] ‘-~ e

General Linear Models Procedure

Dependent Variable: PSS

Source DF Type I SS Mean Square F Value Pr > F
FLOW 2 441.2609524 220.6304762 19.98 0.0001
Source DF Type III SS Mean Square F Value Pr > F
FLOW 2 441.2608524 220.6304762 19.98 0.0001
e e e e e e SIZE=]1 ——— e oo e e e

General Linear Models Procedure
Dunczan'’s Multiple Range Test for variable: PSS

NOTE: This test controls the type I comparisonwise error rate, not
the experimentwise error rate

Alpha= 0.05 df= 18 MSE= 11.04365

Number of Means 2 3
Critical Range 3.726 3.912

Means with the same letter are not significantly different.
SIZE=1

General Linear Models Procedure
Duncan Grouping Mean N FLOW

A 93.743 7 1
A



Dependent Varia
Source
Model
Error

Corrected Total

General Linear Models Procedure
Class Level Information

Class Levels

FLOW 3

Number of observations in by group = 21

-------------------- SIZE=2

Values

123

General Linear Models Procedure

ble: PSS
Sum of
DF Sguares
2 430.2580952
18 395,8200000
20 826.0780952
R-Square C.V.
0.520844 5.348487
———————————————————— SIZE=2

General Linear Models Procedure

Dependent Variable: PSS

Source

FLOW

Source

FLOW

DF Type I SS
2 430.2580852
DF Type III 5SS
R 430.2580852
———————————————— SIZE=2

NOTE:

Mean
Square F Value Pr > F
215.1290476 9.78 0.0013

21.95800000
Root MSE PSS Mean
4.689350 87.6761905
Mean Square F Value Pr > F
215.1290476 9.78 0.0013
Mean Square F vValue Pr > F
215.1290476 9.78 0.0013

General Linear Models Procedure

Duncan's Multiple Range Test for variable: PSS

This test controls the type I comparisonwise error rate, not
~he experimentwise error rate

Alpha= 0.05 df= 18

Number of Means

MSE= 21.99

2 3

Critical Range 5.258 5.520

Means with the same letter are not significantly different.

General Linear Models Procedure

buncan Grouping

A
A
A

Mean N
91.471 7
90.243 7

81.314 7

FLOW



General Linear Models Procedure
Class Level Information

Class Levels Values

FLOW 3 123

Number of observations in by group = 21

-- - SIZE=3 —-—— ————
General Linear Models Procedure

Dependent Variable: PSS

Sum of Mean
Scurce DF Squares Square F Value Pr > F
Model 2 517.3752381 258.6876190 5.27 0.0158
Error 18 883.6771429 49.0831746
Ccrrected Total 20 1401.0523810
R-Square C.V. Root MSE PSS Mean
0.369276 8.171250 7.006652 85.7476190
-- - = 3 R - — e e~ e — —— -~~~ = ==
General Linear Models Procedure
Dependent Variable: PSS
Scurce DFr Type 1 38 Mean Square F Value Pr > F
FLOW 2 517.3752381 258,6876150 5.27 0.0158
Source DF Type IIL SS Mean Square F Value Pr > F
FLOW 2 517.3752381 258.6876190 5.27 0.0158
- SIZE=3 - e
General Linear Models Procedure
Duncan's Multiple Range Test for variable: PSS

NOTE: This test controls the type I comparisonwise error rate, not

the experimentwise error rate
Alpha= 0.05 df= 18 MSE= 49.09317

Number of Means 2 3
Critical Range 7.856 8.248

Means with the same letter are not significantly different.

SIZE=3 -

General Linear Models Procedure

Duncan Grouping Mean N
A 89.329 7
A
A 89.186 7

B 78.729 7



Dependent Variable: NH3

. Sum of Mean
Source DF Squares Square
Model g 2982.631746 372.828968
Error 54 1133.137143 20.984021
Corrected Total 62 4115.768889

R-Square C.V. Roq} MSE
0.724684 25.20018 4.580832

Dependent Variable: NH3

Source DF Type I SS Mean Square
FLOW 2 2961.792698 1480.896349
SIZE 2 18.194603 9.097302
FLOW*SIZE 4 2.644444 0.661111
Source DF Type III SS Mean Square
FLOW 2 2961.792698 1480.896349
SIZE 2 18.194603 9.097302
FLOW*SIZE 4 2.644444 0.661111

F Value

17.77

F Value

70.57
0.43
0.03

F Value
70.57

0.43
0.03

Duncan's Multiple Range Test for variable: NH3

NOTE: This test controls the type I comparisonwise errcor rate,

the experimentwise error rate
Alpha= 0.05 df= 54 MSE= 20.98402

Number of Means 2 8
Critical Range 2.836 2.982

Means with the same letter are not significantly different.

Duncan Grouping Mean N
A 24.724 21
B 21.100 21
Duncan Grouping Mean N
C 8.710 21

FLOW

2

1

FLOW

3

Duncan's Multiple Range Test for wvariable: NH3

NOTE: This test controls the type I comparisonwise error rate,

the experimentwise error rate

Alpha= 0.05 df= 54 MSE= 20.98402
Number of Means 2 3
Critical Range 2.836 2.982

Means with the same letter are not significantly different.

Duncan Grouping Mean N
A 18.919 21
A
A 17.952 21
Duncan Grouping Mean N
A

A 17.662 21

SIZE

Pr > F

0.0001

NH3 Mean

18.1777778

Pr > F
0.0001
0.6504
0.9980
Pr > F
0.0001

0.6504
0.9980

not

not



Scurce
Model
Error

Corrected ZTotal

Cependent Varia
Source
ELOW
SIZE
FLOW*SIZE
Source
FLOW

SIZE
ELOW*SIZE

NOTE: This test controls
the experimentwise

Means with the same letter are not significantly different.

NOTE: This test controls the type I comparisonwise error rate,
the experimentwise error rate

Means with the same letter are not significantly different.

DF

8

54

62
R-Square

0.213217

ble: COD

DF

= NN

DF

NN

Duncan’s Multiple

Sum of
Squares

2893.725714
10677.988571
13571.714286

C.vV.

29.56869

Type I S5S

2099.869524
570.663810
223.192381

Type 1II SS
2099.869524

570.663810
223.192381

Mean
Square

361.715714

197.740529

Root MSE

14.06202

Mean Square

1049.934762
285.331905
SSL S80S

Mean Square
1049,934762

285.331905
55.798095

Alpha= 0.05 df= 54 MSE= 197.7405
Number of Means 2 =
Critical Range 8.705 9.153

Duncan Grouping

A
A
A

Duncan Grouping

B
B

Duncan's Multiple

Alpha= 0.05 df= 54

Number of Means

Critical Range

Duncan Grouping

A
A

Duncan Grouping

A
A

MSE= 197.7405

2 3

8.705 9.153

44.757 21

Dependent Variable: COD

F Value

1.83

F Value

5.31
1.44
0.28

F Value
581

1.44
0.28

Range Test for variable: COD

the type I comparisonwise error rate,
error rate

Mean N FLOW
54.386 Dh —s
48.019 21 2

Mean N FLOW
40.267 2t 3

Range Test for variable: COD

Mean N SIZE
51.733 21 1
Mean N SIZE

Pr > F

0.0915

COD Mean

47.5571429

Pr > F
0.0078
0.2452
0.8883
Pr > F
0.0078

0.2452
0.8883

not

not



Dependent Variable: TKN

Sum of Mean
Source DF Squares Square F value Pr > F
Model 8 3522.750794 440.343849 18.73 0.0001
Error 54 1269.645714 23.511958
Correctec Total 62 4792.396508
R-Square C.v. Root MSE TKN Mean
0.735071 26.39833 4.848913 18.3682540
Dependent Variable: TKN
Source DF Type I SS Mean Sguare F Value Pr > F
FLOW 2 3372.853651 1686.426825 71.73 0.0001
SIZE 2 105.630794 52.815397 2.25 0.1156
FLOW*SIZE 4 44.266349 11.066587 0.47 0.7570
Source DF Type III SS Mean Square F Value Pr > F
FLOW 2 3372.853651 1686.426825 71.73 0.0001
SIZE 2 105.630794 52.815397 2.25 0.1156
FLOW*SIZE 4 44.266349 11.066587 0.47 0.7570
buncan's Multiple Range Test for variable: TKN
NOTE: This test controls the type I comparisonwise error rate, not
the experimentwise error rate
Alpha= 0.05 df= 54 MSE= 23.51196
Number of Means 2 3
Critical Range 3.002 3.156
Means with the same letter are not significantly different.
Duncan Grouping Mean N FLOW
A 25.133 22
B 21.767 o —
Duncan Grouping Mean N FLOW
C 8.205 21 3
Duncan's Multiple Range Test for variable: TKN
NOTE: This test controls the type I comparisonwise error rate, not

the experimentwise error rate

Alpha= 0,05 df= 54 MSE= 23.51196
Number of Means 2 3
Critical Range 3.002 3.156

Means with the same letter are not significantly different.

Duncan Grouping

Duncan Grouping

Mean N SIZE
A 20.138 21 1
A
A 17.8%0 21 2
Mean N SIZE
A
A 17.076 21 3



Dependent Variable: NO3

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 8 12319.83746 1539.99218 6.72 0.0001
Error 54 12381.80857 229.29275
Corrected Total 62 24701.74603
R~Square C.V. Root MSE NO3 Mean
0.498748 34.07652 15.14242 44.4365079
Dependent Variable: NO3
Source DF Type I SS Mean Square F Value Pr > F
FLOW 2 9256.854603 4628.427302 20.19 0.0001
SIZE 2 2159.628889 1079.814444 4.71 0.0130
FLOW*SIZE 4 903.453968 225.863492 0.99 0.4235
Source DF Type III SS Mean Square F Value Pr > F
FLOW 2 9256.854603 4628.427302 20.19 0.0001
SIZE 2 2159.628889 1079.814444 4.71 0.0130
FLOW*SIZE 4 903.453968 225.863492 0.99 0.4235

Duncan's Multiple Range Test for variable: NO3

NOTE: This test controls the type I comparisonwise error rate; not
the experimentwise error rate

Alpha= 0.05 df= 54 MSE= 229.2928

Number of Means 2 3
Critical Range 9.374 9.856

Means with the same letter are not significantly different.

Duncan Grouping Mean N FLOW
A 537699 21 1
A
Duncan Grouping Mean N FLOW
B 27.310 21 3

Duncan's Multiple Range Test for variable: NO3

NOTE: This test controls the type I comparisonwise error rate, not
the experimentwise error rate

Alpha= 0.05 df= 54 MSE= 229.2928

Number of Means 2 3
Critical Range 9.374 9.856

Means with the same letter are not significantly different.

Duncan Grouping Mean N SIZE
A 52.633 211
B 41.352 21 2
Duncan Grouping Mean N SIZE
B

B 39.324 21 3



Source

Model

Error

Corrected Total

Source

FLOW
SIZE
FLOW*SIZE

Source
FLOW

SIZE
FLOW*SIZE

DF

8

54

62
R-Square

0.452500

DF

Dependent Variable: P04

Sum of Mean
Squares Square
6351.586984 793.948373
7685.065714 142.,316032

14036.652698
C.v. Root MSE

21.86566 11.92963
Dependent Variable: PO4

Type I SS Mean Square

5723.677460 2861.838730

583.148889 291.574444
44.760635 11.190159
Type III SS Mean Square

5723.677460 2861.838730
583.148889 291.574444
44.760635 11.1380159

F Value

5.58

F Value

20.11
2.05
0.08

F Value
20.11

Z2m05
0.08

Dncan's Multiple Range Test for variable: POA4

Pr > F

0.0001

PO4 Mean

54.5587302

Pr > F

0.0001
0.1388
0.9885

Pr > F
0.0001

0.1388
0.9885

NOTE: This test controls the type I comparisonwise error rate, not
the experimentwise error rate

Means with the same letter are not significantly different.

Alpha= 0.05 df= 54 MSE= 142.316

Number of Means 2 3
Critical Range 7.385 7.765

Duncan Grouping Mean N FLOW
A 64.800 21 1
B 57.029 o
Duncan Grouping Mean N FLOW
© 41.848 2L 3

Duncan’s Multiple Range Test for variable: PO4

NOTE: This test controls the type 1 comparisonwise error rate, not
the experimentwise error rate

Means with the same letter are not significantly different.

Alpha= 0.05 df= 54 MSE= 142.316

Number of Means 2 3
Critical Range 7.385 7.765

Duncan Grouping

Duncan Grouping Mean N
A 58.286 21
A
Mean N SIZE
A

A 50.833 21

SIZE

1
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