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- We conducted the water quality analysis in July (dry scason) and December (wet scason),
in order to grasp the current pollutant load, design flow and pollutant load.

L. Dry Season (July,1997)

1} Domestic Wastewater: 3 points
2) Influent and Efftuent of Lagoon: 3 points
3) ladustrial Wastewater: 2 points
4) Receiving Water Bodies: 2 points
5} Sludge: 10 points

2. Wet Scason (December,1997)

1) Domestic Wastewater: 3 points

2) Influent and Effluent of Lagoon: 3 points

3) Studge: 9 points

4) Receiving Water Bodies {Inland Area): 12 points

5) Receiving Water Bodies (Sea): 21 points  *1,*2

However, due to El Nino phencmenon, no rainfall precipitated until December. Therefore, the
sample taken in December did not represent wet season’s ones but dry season’s one.

*1; Most of results obtained from water analysis of receiving water bodies (sea) are not
considered correct values due to salinity of sea water.

¥2: COD is analized by Standard Methods — 5220 of AWWA, however, COD-Mn is used

KMnO, instead of K,Cr,O;. COD is commonly applicd to evaluate organic content in sca
water in Japan.
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A. Water Quaiityl()uanti(y Survey in July, 1997

Table B.1 Domestic Wastewater

Boroko . ‘ S
___Time _Q ; Temperatore : pH | SS | BOD | COD} DO | TN | T-P | <l (FaecalC.

hes | s | Air | water mafl| mgA. | mpl. | mgl | mgl | mg/L| mad, MPU/100 ml.

so0] 25 7] 28] &30] 170  1s0] 4 04 25] 80| =3

~ moo| 4] 28! 28] 630] 190] 210 272 04t 26| 16| 25|
w000l 24 28] 28] 40| 130 190] @ 04 24| 55| 21 T

1200 23| 28 28] 720| sl  ia0, 260 06| 19| 52} " 19 -
1400 28] 29 28] 740 48] 120 136 0.6 12| 6.1 17
T TTe00] 25| 28 28 640| 38 1| 1e0] 06| 15| 21 16
L meo) 2y 2 28l 6so| o4 20l 240 0S| ar| 26072 o
2000 - . . - - . - - - - .-
Average 264] 279| 280! 664! 107 143 252] o0s50] 2029 5347 21.14
Gerehu . . R ol ;

Time "Q | Temporatwre | pH | SS [ BOD {COD| DO | TN | TP | C [FaccalC.

hes Lis | Air | Water ‘ mg/L ! mgd | mpd | mpglh | mph Imgl rn-gjl,_ MPU/100 mL
o GO0 82 27 28 640) 1H0| 190] 340, 05) 4| S0f 32 24E+07

~spo] 32| 290 28l esol 170  230] 444 04| 58| 61| 4o 2.4E4907
wo00f 39 29 2] eeo| s o] 2000 06| 251 41| 6l 24Eum

12000 39 2] 28] 6s0| 53 10| 1es{ 05| 18{o2t| i 2 4E+)?
T Ha00] 3s| 29 28] esof sa| woof 72l os| 23] o2s| 25 248407
T T em| 44l 28] 2wp e90|  4s] mio] is|  os| s0f 26| 34| 24Ru07,
1g00| sa| 28 28] 160| St 1ol 196t 04| 36| 3s|[ 3 2 4F+07
 2000] 28] 27 251 6401 51 91| 144 0.4 15] 551 26 24B407
Average 50012825 27631 668] 77 135 220 048] 3450] 341{ 2938 2.4B+07
Morata S o R
Time Q| Temperawre | pH | SS } BOD j €COD{ DO | TN | T-P | C |Faccal C.
Ths | A Air | Water mg/L | mg/L 'mg;'L hmg;’L mg/l. | mg/l. | mg/s |MPU/10O mL
00| 73] 28]  26] 710 457  130] a2l os| 1| 14| 48 4.6E+09
T goo| six| 28 27 esof 571 atel 28] 05| 38 3u| 2t iiEn0
o tooo) - | o8 .| 630 33 61 18| 04| 1s|eaa| 15 -
izeo| 44l 28] 29 6do| 2 58 14 04 16| o221 20 438408
) 14.00] - 9] 290 640} 28 49 1m 0.5 17} 016 17 -
G600 44) 29| 28} 740} 26 38 e8| 05| 88| 1s] 5] ~ -
1s00] 48 280 28] 730 26| a8 72 04| 78| 22| 13 -
I 28 27 13007 40 140] " 140 04| 14| 42 17 2.1E+08
Average 52012838] 27750 64| 35 791 150] 045} 25951 238] 2075 4.1E+09
Table B.2 Influent and Efftuent of Lagoons
Waigani Lagoon
1nfluent
Mime | Q | Temperawce | pH | SS | BOD [ COD | DO | TN | TP | C |(faecalC.
T hes | s A | water mgl| mgl | mgf | mgl | mpl || mgl [MPU/IOO mL
o] - 126 23] 7210 o] 3s0[ 436 021 62] 99| 4 4.6E408
0.00[460.4 | 28 77| 660{ 150 150 3Im 04| 61| n2| 4 :
T T z00f2952 280 3| ed0| 130] 110 3] os| | g9 41 -
S asoolaea] 28] 28 6d0| 1oo] 2001 280,  o04) 29]| SB[ 37 -

T 1s00|3932 | 28 28] 640 140  1e0] 2241 04| 4] 48] 44 29E+08
Average 3708 |2760| 2820 6s58] 138} 194] 331] o0338] 4140] 832] 41.60 3.3E+08
Effluent ) )

I 14:00] 0.00 [20.00] 31.00] 620 13]  seo| i32] ose] 2300 420] 37001 2.4Ex09)




Gerchu Lagoon
Influent

~ Time | Q [ Temperature [ pH | SS [ BOD [cOD | DO | TN [ PP | O [FaccalC.
hrs Lis | Air | Water mg/L| mg/ | mg/l | mg/A | mg/h | mgd.| mg/L |MPU/IO0 mL.
600] 423] 25 2] 660 1400  200] 276] 06| 34| 46} 31|  16E+09
ool 3sef 29| 27| 7200 1n0] 160l 3280 07| 30] 481 31 LIE+11
ool 70 M 21 620 110 10| 2%2{ 061 26| 31| 29 -
.. J%00f 184 25) 26] 630 420 1204 212] 06| 27| 40] 28] - |
|8:00J 205 25 27| 640} 84 140 188 07 2 42 EY 2 9E+09
Average 13336 J27.00] 26806% 654 113]  1sa] 250  o064| 2080] 4.14] 3060]  38EH10
Effluent :
| 14:00] 00072400 3000] 6501 8] 521 196] 1.20] 31.00] 7.30] 3600]  9.0E+08]
Morata Lagoon
Influent
 Time | Q | Temperature pH 58 | BOD | COD | DO | T-N | T-P | (1 |FaecalC, |
hrs Lis | Air | Waler mg/h] mgl | mg/l | mg/L mg/L { mgid. m.gﬁ/L MPU/100 mi
&0l 305 28 28] 660 160] a90] 389 ol 61| 69 45 24407
00| 190 29 28] 670 140] 360 674 04| 47| 74| 38 24E407
1200 240 29 28] e60f 1ol 270 311 03| 48] ss| 36 24E407)
15:00] 184| 30 28] 660| 140) 200! 376] 02| 41] s6| 40 24407
1800} 265] 29 201 670 130] 210 289] 03| 45| 42| 38 2 4B+07
Average 2248|2900 2820] 6e4] 136] 304] 408 o026] 4840 s92] 39.40 24E407
Effluent
[ 14:00] 000729001 31.00] 7407 21] 48] 93l 11.00] 4100} 4.90] 41.00]  24E407
Table B.3 Industrial Wastewater
Factory Q Temperature | pH { S8 | BOD | COD DO { TN |} T-P Cl
Lis | Ak | Water mgh] mgl | mgl | mgL | mgA Imgh| mgl
Pacific Enginccring| 181 |~ 3] 29] 640 1700] 14,000} 20800 030 5600 [1026] 250
SP Brewery 665| M 291 400| 190 3.400] 3,120 050 4300|1080} 76
Table B.4 Receiving Water Bodies
Location | Time | Temperatore pH S | BOD | COD Do ™ | TP Cl
hrs | Air | Water mg/l| mgh | mg/ | mg/Ah | mg/l | mgl | mglL
(Intand Area) : e )
Waigani Swamp | 12:00 28 26] 780] 81 12 124] 14001 640] 0481 4600
(Costal Area) R _ -
Joyce Bay 1200 30 28] 820 110 41] 2180 830 520 0.1 (25000
Joyce Bay 200t 30 28} 120) 100 75| 15000 560 too| 03121000
Average 30 28] 7700 1400 24| 18400 6951 3.10[ 021} 23,600
Table B.5 Sludge
Location N | Pb ! TN §} TP} G| Hg | Zn Al Cu | Water| S8 V§S
. mg/l | g/l ] mg/l. | mgl |mg/h] mgl | mg/l | mpg/ | mg [ % | mg/l mg/L
{L.agoon) 1 S N B
Waigani-1 0280} 064 | 1900} 3450004 | 0027 ti20]| 2300| 120{9960] 2500  740]
Waigani-2 __ |0.083 | 034 1500 167)o011| oo02| 188 s00]| oo7)sese]3200| 150
Gerchu-1 2600 | 6.10 | 16000 | 117 [0216] 0020 | 68.70 [2,490100 | 12.00 [95.40 35,000 15,100
\Gerehu -2~ 1.100 | 180 [ 1,1000| 3250059 | 0008 | 1640 | 310.00] 330[93.60] 9,600 4,750
[Morata- 1 |0.950 | 3.201,100.0 [<0.005{0.150 | 0.042 | 24.60] 22000 | 11.00 |93.20 | 35,000 19,700
Morata - 2 2600 [22.00 | 9200 |<0.005|0.470 |- 0.340 [135.00 [2,210.00 | 39.00 {93.50 {38,000 22,600
Average 1271 | s68| 8433 | 159|051 | o073 4296 87683 | 11.10[96.68 [20,550 10,607
(Septic Tank) 3 A P - s _ 1 b o
Badili-1 |1.100| 230] 37081 1320083 | 003t 9500 15000 7.00[9880| 9000 2480
Badli-2 0008} 002 | “2:00| 3%0{0001] ooor| 028 1s0| oo2is9s7| 36|  <I
[Koki-1 {00031 002| 52} 071 (0001 0002| 019} 025| 001|999 16 <1
Koki-2 9,002 { 0.01 46| 049f0001| 0002| 007} 021 001999 7 <1
Average 0278 | 054} 1005] 4530022 0009 { 24.04] 3799] 1.76 [99.69| 2,265 620




B. Water Quality/Quantity Survey in December, 1997

Table B.6 Domestic Wastewafer

Boroko . :

. Tme | Q [ Temperatore [ pH | S | BOD | COD{ DO | TN | TP | Q_JRacclC.
s 175 | Air | Watee T mgh ] mgA. } mgh | magl | mg | mgA| mpd. |MPU/IOOmL

6:00 - - . - - - - - - -

e o0l 1s| 20} 0| esof 78f 22| 165 08} 49| 89) - .
B 10.00] 201 3 0! 660] 7|  s1f 04| 167 36 991 -
~1z00| 14| | 30| 660) 48 s2] e 1s| 4o us| - B

. 1400] 18 301 30| 660f 43 6] 132 1St 28] 251 -

15:00] - - - | 6e0| 201 6] 8] - 231 201 -
w00l 27| 30y 30| 640| 46| 30| 72] 121 243 27} - —
o dgo0) 27} 30) 301 6601 97 40| 128 08 42| 31} -

20.00] 25] 30 30| 660} 120 771 180 08 38| 26| -

Average 2061 304] 300] 656} 63 351 131 19| 350l 419] -

Gecehu :

) *,Iiﬂ‘,‘},,l,, | @ | Temperawre { pH } 58 | BOD ; COb | DO T-N | T-P| G [Faecal C.

hrs Lis | Aie | Water | [mgil] mgi | mp | mpA | mgl | mgAl | mp/l IMPU/100 ML
_. 600l _04] 30| 30| 830F 1000;  730] 3450] 15§ 4604 343} -

800 02] 301 31| 840] 640 490 3040)  L1| 4800 225) - f |

.. MO0} 04} 33| 311 830[ 500, 390] 2400 7] 260| 157| -

) Co200f 06| 33 3] 790| 230 88| 1280} 31} 120|930} -

1400 05| 35| 33| wto} 2s0; is0f ssol 13} ‘9aj270| - | |

. 1600| 10§ 33) 323 750( 81 72f 232 t2) 504 82) - % |

_1sgof oo| a2 ;i 70| 93 so  236] 22} S8 764 - S

2000) 0s5] 30| 29| 760] 140, 130] 130 13] 67} 84| -

Average 061 | 320 4] 803 379 2681 1456 1.43 199 | 14.84 -

Morata I : :

_ Time | Q | Temperature pH | 8§ | BOD ! COD | DG | T-N | TP Cl  |Fagcal C.

hrs Lis | Air | Water mg/L | mpl | mg/L | mg | mgd | mg/l| mpd |MPU/IOOmL

] ~woo| 7] 29|  26] ed0] 72 13 14 os] | s -

800 107| 33| 30} 650| 44| 181 89 os| . 17] 18| -
~_1000] 80| 34t 30| &s0f 42 Bl ey o4l 18] 23] -

C1z00p 1185 36 3| edo| 46| 13| 108 04| 14| 120} -

1s00] 120f 37[ 30} ésol 29| to}  s6| os| 2] 100} -

_ o epol ni3| 3sf 30| 6607 251 | _s2{  os| 120] bl - o
- 18608 1241 32 30) 5321 - - 08} - i

0:00] - - . N . - - - - -

Average 1.3] 336] 296] 6320 a30] 138] 07 o051 1667} 148] -

Table B.7 Influent and Effluent of Lagoons

Waigani Lagoon

Influent B

Time | Q | Temperatwe  pH | SS § BOD | COD | DO | TN | TP Cl (Faecal C.
b Lis | A | Water | | mgl| mgL | mgA | mgh | mgl {mph | mpl [MPUAOOmML
o 60o] - | 29| 26 660 110} 8| 296 32) 47]-39] - |
. 9.00[2785F 31| 30| 650} 140 76| 320 09| 50| 39} - B
1200821 320 31| 660) mo|  sof 264 07 4] s1) - . _

T iseo|2022) 3| 31y eso| s3] e4f 11| 28] 30| 30f - | o

B 18:00 1848 | 30 30| es0] o 721 246 os| 32} 32| -

Average 2369 | 3081 296] 654] 107 71] 261 122 402] 382] -

Eiflueat : L :

[ 1400[2036] 340] 330] 720] 46] 467 109]  138] 300] 330f - | |
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Gerehu Lagoon

Influent
Time | Q Temperatare | - pH S5S | BOD | €COD| DO | TN | TP | Ci |FaccalC.
hrs Lfs | Alr | Waler mgh | mg/L | mgA | wpA | mgl | mgh | mg/L [MPU/ILOOmL
6000 408 29 29| 700! 310 20| &0 0gf 140] 24| - |
- 9.00] 251 -29 30| 7.10] 170 92 332 o8] 78) 61| - %} _
~ 12z00] 307| 33| 32| ss0]| 100 83| it 40] 29| -
B 15:00] 399 38 n| 670| 1o 96| 180 05 48 40 - |
18:00] 347 29 o] 6s80] 100 53] 212 0.6 a1§ 207] .
Average 3124|316 306| 6841 158 100} 319%  076] 694 466
Efttuent -
{ t4:00] 0.00] 350F 350 700] 30} 200 132] 11s] seol 2307 - |
Morata Lagoon
Influent
__Time Q | Temperature | pH §S | BOD | COB | DO TN 1 TP Cl |FaecalC.
hrs “BSs | Air | Water | mgl| mgl | meA i mgl | mgd | mgd | mgA [MPU/00 mL
©600] 25.3| 30| 29| 7.00] 180 10| 412 1.3 66| 46| -
. 900§ 294| M 321 6601 250 180 524 0.3 65, 43| -
1200| 31.2]| 35 3] 660 140 120 288 6.3 gl 32| -
i500] 2981 33| 31| e40| 250 150] as2] 07| 49| S0 -
18:00] 2791 34 30) 660[ 150 90| 196 0.5 40| 35 -
Average 287 | 3321  308] 664] 1M 130] 374 os6d4]| s516] 4021 -
Effuent : ) .
[ 14.00] 00} 40| 350[ 680] 28] 49] 64l 1ol sa10] 390] - ] |
Table B.8 Sludge
Locaion | Ni | P [ Ca [ Al [ Zn [ 'Hg | Cu [ Water [ V§S
mglL mgh | mglh | mg | mg/l mg/L myL % mg/l, |
{Lagoon) SIS NN | EEE . N
Waigani - | oom 003 { 0.0022 | 0.380] 067 7'910008' 027F 9993 83
Waigani -2 0012 | 002 | 0.0008 | 2200 | 048 | 00011 | 0.13] '99.98 88
Gerehu-1 10032 020 | 0.0047 | 6000 | 386 | 0.6024] 0.54| 9980 700
Gerehu - 2 0004 | 00t | '00004] 0120} 005 {0.0007| 005 9997 <!
Morata - 1 0.010] 015] 00030 1500] 109 00005 033] 9990] 310
Average 0.013 0.08‘2 0.0022 | 2040 [1.231 |o001i8 ] 0264 9992 2362
(Septic Tank) N T e ] e
Badili - 1 0027 | 007 | 00021 | 4400] 375] 0.0055| 051| 9970] 810
Badili-2  |0.006| 0.02] 0.0003| 0100 0.24 | 0.00IS| 003} 99.97 2
Keki - 1 0.005 ] 0.00 [<0.0001| 0050 | 0.04 [<00002] 00t] 9904 14
Koki - 2 0.004 | 0.00] 0.0002 | 0.07e | 0.03 [<0.0002] 002 995.99 2
Average 0011 | 002] 0.0007 | 1§55 [ 100 ] 00018} 0.14 | 9990] 207
Table B.9 Recen u!g Water Bodies - Inland Area .
Location | @ | Temperature § pH 8§ | BOD | COD |SCOD| DO | TSN | T-P Ch
Lis | Air | Water n 'mgll., mg/l | mgh | mg/l [ mgh. | mp/l. mg/L
{Influent (0 Swamp} 1 R
fackson Creek -1 | 00| 29 291 69012400} 83] 15| 59| 150 48| 064 170
JacksonCreek -2 | 00| 35 291 740]| 270] 100 57 56| 110 56| 043 170
Average 001 320! 280] 7.15[1335 92V ¢10] 5751 130] 2380] 054 170.0
(Swamp) 1 )
Waigani No.1-1 | - 31 0] 780 640| 170] 81 68 340) 48] 1.7 150 |
Waigani No.1-2 | - 32 30| 860 se0| 110 8l 66f 9.10| 45| 19 100
WaiganiNo2-% | - | 31| 30} 740] 630 33| 68 79| 440] 45) 22 83
Waigani No2-2 | - 32 30] se60| ss0| 1ol 70| 780 45] 21 B2
Waigani No.3 - | - 3] 29| 750 s40) 26 7] 46| 430]| 40| 16 77
[ Waigani No.3 - 2 <32 30] 870] 5600 110 88 66] 780] sol 17 71
_Average 1 i | 315[ 2981 82] 583 93] 18] 658] 613) 455] 187 948
(Efftuent fromSwam_p) N R :
[Zooland Creck - § [158.0] '39 3] 699 <1 | 12 28 72| 250 83| 600 1|
Zooland Creek -2 |157.0| 32| 30} 700} 160]| 730 738 721 140] 33| 190 180
Average 157.5] 355] 305! 700] 8ol 3n1] s30]  720] 195] 580§ 395 125.5
(Lalod River) - s i R D B D
LalokiRiver-1 | 61671 321 - 28 720| 470| -~ 11} 's8 69| 410 16| 048 52
LalokiRiver-2 | 4144] 34 32f 760| 80 96 49 $2) 360§ s3] o 6.2
Average 5156 330] 300} 740] 275 54| 53s] 605 A85] 3.45] 025 5.1




Table B.10 Receiving Water Bodies - Sea

Location Temperatre | pH | 88 { COD | DO TN TP | EC| G
' Air | Water mgh.] mgh, | mgl. | mg/h | med |mgl | mgl.
(Point NoOY-1) . I R Y O N
OSmdeph ~ |7 30| 29] 76321 740 210 450| 56| 008] 20000
20mdeph 1 30| 29| e34) 480 N
SOmdeph | 30| 28] 63 160| N
W0Omeepty | 30| 28] 634] 760| 1530 4s0| 85| 003 | 21,000
2.0 m above scabed 30 27| 634] 6007 1300 540 27| 004 23,000
(Point Nod§ - 2) T I e e
0.5 mdepth | 32| 29| sio0| 400 1210 630 19| 0m 19,500
Wmdeph i m 29 ) | 840 N
SOmdepth T I L 6304
100 m depth 321 28| soo] 270} 1,530] 470 13] 00 11,000
2.0 m above seabed k7] 271 80| 250] 1300 .10 18] 007 11,000
(Poimt Noi2-1) N o o :
0OSmdeph | 30| 284| ed6| 660| 1470 510! 29 <0005 19,000
20mdeph | 30l 22| es1) | 5.50
SOmdepth 301 280] 638 _bosae] T |
100mdepth | 307 277 N R
20mzboveseabed 1 30| 270) 637] 660] 1390] 4.80 1.5 1<0.005 22,000
(Point NoQ2-2) I T T B o o
O5mdeph 30| 29| B8.00f 280 §0{ 1.10 16| 003]  ]6600
2amdeph o] T |7 »
5.0m depth el el 1.20 -
100mdepr  } 30| 28] 00| 300 84 720 18] 00 9,000
2.0 m above seabed 30 27| 8.10| 280] 1,539] 7.30 191 om 11,000
(Point NoDOL-1) )
0.5 m depth_ | 30l 296| 633} 660 60| so0| 22]<o00s 20,000
20mdepth | 30) 290] 638 _4%0 ]
SOmgept | 30| 22| 638 4801 . 1
100mdepth | 30| 282] 633| 660 1180 470] 14 [<0005 21,000
ZOmaboveseabed | 30| 278| 636 6601 018 490 3.0 {<0.005 24,000
{Point No.001 - 2) ) _ . : - ‘
O.5mdeph | 31| 29| 810} 70| 1460 40| 22]<0005] |inGon
Somdeph | 31| % B 7] S
Soméep  f om| wsf [ ) 630
100mdepth | 3uf 291 810] 280] 1180f 640|191 00s 8,800
2.0'm above seabed 3 28| 800 360| 1iso] 720 691 001 11.000
Table B.11 Receiving Water Bodies - Sea
Location Temperature | pH DO | EC | Temperature pH DO | EC
Air | Water mg/l [ mg/ ]  Air | Water | mghs | mp/l
No.i 30| 23| 615] 48 2] 29| 66| 67
o2 | 3] 30| 623 33 2] 29| em] 63
No.3 |32 a0 esal sg| | 32| 29 ere| 77
Nod 1 aof 30 es) a&| | | »| em| 7%
Nos TV al e eas| 47| 2 29| 615] 64 ]
Nos | 32| 2| e 54 nt 29| ees| 7|
No.7 | 3] 30} e31] so 2] 9| emn| 65
No8 | 3| 30f s40| sl | 34| sl ees| 70
Nog 2| 29| ead| az| | sa| 7] e e
Noi0 | 3| 29| eas| 52| R 29| 835 70
No.1t 32} 29| 6as| 48 2| 8] s64] 76
Nod2 | ‘M | ear] 37t} 0l "m[  aif 32
Noi3 | 30 29| 648] 48 0| 29| e86] 76
No.14 29| 29] esef so| 0| ] s61]| 75
Nols 291 28] 6661 50 2| 29) 672|717
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Table B,12 Flow Measurement at Lagoons (May, 1997)

Waigani

Time m’mr sec  Veapfhr
6 383.04 106.40 2784
9:00 315972 871.70 22964
1200 163044 45250 11.850
15:00 115884 321.90 8.422
i8.00 ;
Qui= 633204 m’

population Estimated Flow Qu /47004438 = 35,669 m'/day
137,592 Estimated Per Capita Flow 259 lcap/day
Gerchu o -
Time mhr Isec  Ueapfhr
6:00 - 16783 4662 7.941 . 200
9:00 12060 3600  6.132 . 150
12:00 13871 3853 6563 '
15:00 145.15 4032 6.868 100
18:00 12577 3492 5948 s
= 707.00 m’
0
0 3 6 9 12 13 1B N0
population Estimated Flow Q:,/5/0.04438= 3,186 m’/day
21,135 Estimated Per Capita Flow 151 lcap/day
Morata

Time mfhr I/sec  Veap/hr
600 12722 3534 - 14218 200
9:00 137.92 3831 15413
12:00 11844 3290  13.236
15:00 9673 2687  '10.810 100
18:00 9320 2589 . 10416

Qu= 57352 m°

150

population . Estimated Flow Qu3/5/0.04438 = 2,585 m'fday
8,948 ' Estimated Per Capita Flow 289 lcapfday
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Waigani
Time m'/hr
6:00 ] - )
2:00° 165744
12:00 1062.72
15:60 1203.12
18:00 1415.52
Qu= 5338.30
population
137,592
Gerehu
Time m’/hr
600 35228
9:00 13396
1200 169.20
£5.00 66.24
i8:00 73.80
Q= 60048
population
21,135
Morata
Time  m'fhr
6:00 15228
9:00 13896
1200 169.20
15:00 66.24
18:00 73.80
Qu = 600.48
population
8,948

Table B.13 Flow Measurement at Lagoons (August, 1997)

Ysee  UVeap/hr
46040 12046
295.20 1724
334.20 8.244
393.20 10.288
-
Estimated Flow Q. /47004438 = 30,074 m¥day
Estimated Per Capita Flow 219 ifcapiday
Wsee  UVcap/he |
42.30 2.205
38.60 6.575
47.00 8.006
18.40 3.134
20.50 3.492
o

Estimated Flow

Q12757004438 = 2,706 m’/day

Bstimated Per Capila Flow 128 Vcap/day

Wsee  Ucap/hr

4230 17.018 200

38.60 15.530 150

47.00 18.909

18.40 1.403 190

20.50 B.248

) 50
m

1]
0 3 6 9 12 i 18 21 1]
.

Estimated Flow Qi3 /57004438 = 2,706 m'fday
Estimated Per Capita Flow 302 Ycap/day
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Waigani
Time

6:00
9.00
1200
15:00
13:00
Quy

population
137,592

Gerehu

Time
6:.00
9:00

12:00
15:00
18.00

Q2=

population
21,135

Morata
Time

600

9.00
12:00
15.00
18:00
Q=

population
8,948

mfhe

1002.60
1015.56
721.92

665.28

3411.36

m’/hr
146.88
90.36

11052

143.64

12492

616.32

mfhr
91.08

105.84

112.32
§07.64
100.44

- 517.32

Table B.14 Flow Measurement at Lagoons (December, 1997)

Hsec
278.50
282.10

200,20

184.80

mi

VeapMr

7.287
7.381
5.290
4.835

Estimated Flow

Bstimated Per Capita Flow
Vsec  tfcap/hr
46.80 6.950
25.10 4.275
3070 5229
3990 6.796
34.70 5.911

m)

Hstimated Flow

Estimated Per Capita Flow
Vsec  Veap/hr
25.30 10.179
29.40 11.828

1 31.20 12.553

2990  12.030
2790 11.225

m -

Estimated Flow

Estimated Per Capita Flow

6 9 12

15 18 4|

Qui /47004438 = 19,217 m’/day

140 Veap/day

0

Q2 /57004438 =

2,777 m’fday
131 Veap/day

200

150 F

100

50

e iy

Q3757004438 =

2,331 m*/day
261 Vcaplday



Table B.15 Flow Measurement at Residential Arcas (May,1997)

1. Boroko _ (High Cost House)

Tine m'fhr . Vsec - Heaplday
6.00 29.38 8.16 28465116
8:00 1631 4.53 15802326
10:00 20,16 . 5,60 19.534884
12:00 17.14 476, 16.604651
14:00 16.88 4.69 16.360465
16:00 1742 434 16883721
18:.00 2221 6.17 21.523256 4
20:00 27.14 7.54 26302326 0 3 6 9 1215 18 2 0

Q[)l = 166.64 m3 . o e
population Estimated Flow Qui /87004448 = 468 m'fday

1,032 Estimated Per Capita Flow 454 Veap/day
2. Gerehu {Mid. Cost House) e

Time mwihr Ifsee eap/day
6:00 2876 799 1573523
8:00 3200 8.89 17507659
10.00 2527  7.02 13.824945
12:00 47.38 1316 25916849
14:00 - 11772 3270 64,398249
16:00 13694 38.04 74.914661
18:00 4997  13.88 27.334792
20:00 7430 20.64 40647702

Q= 51235

population Estimated Flow Q0, /81004448 = 1440 m’/day
1,828 Lstimated Per Capita Flow 788 Vcap/day
X Morata {Low Cost House)

Time e Vsee MNeap/day
6:00 2624 729 1439605
§.00 18.61 5.17 10.209545
10:00 -

12:00 1570 4.36 3.6099835
14:00 -

16:00 1573 437 86297312
18:00 1739 4.83% 9.538124

20:00 . o 3 6 9 12 15 18 2 o

Qo= 9167 w’ o ]
population Estimated Flow Qpi/5/0.04448= 421 m'/day

1,823 Estimated Per Capita Flow 231 Vcap/day



Table B.16 Flow Measurement at Residential Areas (August, 1997)

Qun /71004448 = 214 mday
207 Veap/day

1. Boroke (High Cost House) L
Time — w'r  lfsec  lfcaplday
6:00 . 900 250 8.7209302
8:00 1224 340 '11.860465
10:00 - 864 . 240 8372093
1200 . 972 270 9.4186047
14:00 1008 2,80 9.7674419
16:00 900 250 8.7209302
18:00 1.92 220 7.6744186
20:00 - - -
Oy = 66.60 m3
population Estimated Flow
1,032 Estimated Per Capita Flow
2. Gerehu (Mid. Cost House) )
Time m’/hr I/sec Uecap/day
6:00 29.52 820 16.148796
8:00 11.52 0 -3.20 63019694
10:00 - 14.04  3.90 7.6805252
12:00 14.04 3.90 76805252
14:00 1260 3.50 6892779
16:00 - 1584 440 8.6652079
18:00 1836 35.10 10.043764
20000 2808  7.80 15.36105
Qo= 144.00 m’ |
poputation Estimated Flow

1,828 Estimated Per Capila Flow

Qu: /87004448 = 405 mfday
221 lfcaplday



I. Boroko
Time

6:00

8.00
10.00
12:00
14:00
16:00
18:00
20.00¢

Qm =

population
1,032

2. Gerehu

Time
6:.00
3:00

10:00
12:00
$4:00
16:00
18:00
20:00

Qm =

population
1,828

3. Morata

Time
6.00
500

10:00
12:00
14:00
16:00
18:00
20:00
Qoy=

population
1,823

Table B.17 Flow Measurement at Residential Areas (December,1997)

(High Cost House)
m’/hr Wsec  lfcaplday
540  1.50 5.2325581
720 200 69767442
5.04 1.40 4.8837209
5.04 140 4.8837209
6.48 1.80 6.2790698
972 270 94186047
9.00 2.50 8.7209302
4788 m . . —
Estimated Flow Qui/7/004448 = 154 m'May
Estimated Per Capita Flow 149 Veap/day
{(Mid. Cost House} ) i,
m/r Vsec  Veap/day
144 040 07877462 3
072  0.20 0.3938731 4
144 0.40 07877462 3
2.16  0.60 11816193 )
324 090 1.7724289 _
3.60  1.00 1.9693654 !
3.24 0.90 17724289 o
180 050 0.9846827 0 K} 6 9 12 15 1B 2 0
17.64 m’ . e
Estimated Flow Qpa/ 8/0.04448 = 50 m/day
Hstimated Per Capita Flow 27 Vcap/day
(Low Cost House) o
ar'the Vsec  Vcap/day
42,12 1370 23.104772
3852 10,70 21.130005
2880 800 15798135
4248 1180 23.302249
4320 1200 23697202
4068 1130 22314866
44.64 1240 24487109
280.44 m’

Estimated Flow

Estimated Per Capita Flow

901 m’/day
494 cap/day
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C.1.1  Hydraulic analysis of sewer pipes in Inland Arca (2015)



Analysis of existing trunk sewer pipeline in inland area for the year 2015 is shown in the
following figures and tables. As a result, more than 30 % new trunk sewer pipes are to be
installed to supplement the insufficient trunk sewer pipes.

c.1.1-2
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Table C.1.1 Analysis of Existing Trunk Sewer Pipe
Waigani, Morata, Gerehu (2015)
SEWER LINE MANHOLE INVERT EXISTING PIPE SPECIFICATION ESTIMATED FLOW COMENT
From To . Upsteam | Downstream| Length | Gradient | Diameter |Qu=Capacity) Contributing Peaking } Q.=M.HF | QVQa | Judge
No No 1L 1L {m) () {mm) {Us) (EP) Factor . | {) (%)
WAIGANI | - i |
1 3 53.11 45.79 925 7.91 225 40 4,699 2,00 49f  82|NG
! 928, . 94 225 . 44| N _ 170|NEW-
2! 3 54.62 4579 825 10.70 225 45 2,710 2.00 28] 164/0K
i | ‘ b
. | .
3 5 45,79 43,98 525 3.45 375 103 7.488 1.80 70| 147/0K
41 5-1 55.00 43,98 1,338 .24 450 259) 22,563 1.50 176 147/ 0K-
3-1 6 4398 37.56 1,150} 5.58 525 321 31,051 1.50 243| 132.0K
! 1 1 }
5.2 6 51.08] 37.56 2.325 5.82 300 74 5,309 1.80 50| 148|OK
3 9 37.56] 36.17 562 247 600 305] 40,598 1.50 3171 96ING
] ! !
7.1 7-3 67.29 59.55 687 11.27 225; 48 4,260 2.00 44 107/0K
7-2 7-3 65,94 59.55 612 10.44| 225] 46 7.797] 1.80; 73} 63ING
612 . 941 2250 . 44f o R  122|NEW
| i !
7.3 7-5 59.55] 330 437| 13.22 300 111 12,610} 1.60 105f 106/0K
7-4 7.5 54.88 53.11 437, 4.05 225 29 3,055 2.00 32| 90ING
7-5: 7.7 53.11 48,86 375 11,33 300 103 17,623 1.60 1471  TO|NG
\ T A9sk .. 94 .- 225 . . &4} S -3 | 100INEW
7-6 77 59.87 48.96 950 11.59 225 48 4,416 2.00! 46f 10510K
| 1
7-7 ] 48.86 7 125 14.00 300 114l 22,039 1.50 172]  66{NG -
. U250 64 000, . 7. o  1TLNEW:
3 9 47.11] 36.17 962 11.37 375 187] 25131 1.50 196]  95|NG
1 l
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SEWER LINE MANHOLE INVERT EXISTING PIPE SPECIFICATION ESTIMATED FLOW COMENT
From | To Upsteam | Downstream|  Length I Gradient . Drameter EQ1=Capacity Conmibuting|  Peaking Q=M.HF | Gi/Q: | Judge
No | No L Ik (m} ) mmy | ) (EP) Factor ) (%)
9 11 36.17! 32.08 1.175 3.48: 600! 362[ - 70356 1.50 550]  6OING
: ! 1,175 3.2, §00) - 213} - - ‘ - 105{NEW
10 11 39.21! 32,08 875 g.15; 3001 87 9,122 1.80 g6|. 102/0K .
i \ ) i | '
1l 13 32,08 27.50 875 5.23, 600 444 82,446 1.50 644]  69|NG
12 13 50.00 27.50 2.049 10.98: 375 184 19,637 1.60] 164] 112|OK
: f !
13: 14 27.50! 2700 487 103 600 197] 103,110 1.50 306{ 24NG
; ! 487 1.4} 900[ .. 677|" - 108{NEW
| | ! i
14| 18-1 27.00 22,81 1,287 3.26 750 635] 103,201 1.50 B06] 7TOING
i 1,287 - 3.2 500 213].. ' - 105/NEW -
15 17 41.96 26.38 1.575 9.57 300 95 9N 2.00 1] 9977|0K
16/ 17 27.00 26.88 437 0.27; 300 16 91 2,00 1] 1690]0K .
17, 18-1 26.88 22,81 1,162 3.50 600 363 218 2.00! 9] 4263|0K
18-1] 18-2 20.00! 900 2559 104,019 1.501 813[ 315/0K -
182 18-3 11.00 1050 2863 104019 1.50i 213 352|0K:
©18-3! 39 6.00 1200 3018 104,110 1.501 313 snjox
z 4
19 21 67.61 54,35 1,037 12.79 225 51 82661 - 1.80] 77} - 65|NG
. L0728 A T ] e e 122INEW:
20 21 70.19 54,35 1.042 15.20 225) 55 2.610 2.00 271 20410%
21 23] 5435 51.29 338 9.05 225 43 12,779 1.60 106] 40ING
T 308Le . GA . 300f . TTh e e - deen Do [ 1I3INEW
22 23 69.50 51.29 1.262 14.43 225 54 6,313 1.80 591 91'NG
‘ -
23 27 51.29, 29.00 1,950 11.43 375 187 23,610 1.50 184] 102;0K
|
24 26 38.09 32.84 1,275 4,12 375 112 2,699 2.00 28] 400!0K
25 26 36,10 32,34 550 5.93 225 35 1,053 2.00 11 3150K-
5 | i
26 27 32.84 29.00 812 473! 375] 121 4,710 2.001 490 246|/0K
B L w
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SEWER LINE MANHOLE INVERT EXISTING PIPE SPECIFICATION ESTIMATED FLOW COMENT
From ' To Upstream EDownsm:am Length | Gradient | Diameter Qy=Capaciry] Contributing|  Peaking Q=M.HF | 0/Q: | Judge
No | No L L {m) oo} (mm) (s) EP Factor (V) (%)
27! 32 25,00 19.23 2,212 4.42 450 189 38,037 1.50 297 64ING
T2zl a4, - 4000 0 138] - - ' 110|NEW
36.00 600 1164
28 31 26.88 22.73 700 5.93 225 35 4,635 2.00] 48]  72|NG
LT 00 94 2258 - 44 e . | 162{NEW:
29| 31 2621 22.73 587! 5.93] 225 35 2,167 2.00 23] 153:0K
301 31 24.58 22.73 312 393! 225 35 2,253 2.00] 230 147]0K
| , é
3 32 22,73 19.23 2,320 1.51 300! 33 14,588, 1.60| 12 31|NG
; — 2320 52, 3s0.  10§f - | 117NEW
32§ 38 19.23] 123 1.225] 5.65 525 323 17,825: 1.60 149] 217.0K
! 2300 675 1274
i
33] 3s a3.00 24.26 1,737 10.79 300 100 10,182 1.60 25 11810K
14| 5 2682 24.26 512 5.00 225 32 3,584/ 2.00 37|  85ING.-
, | 512{ - 94 225) 4 N i 202iNEW
i i i !
35| 37 24,261 21.24 412 7.33] 300 83 13,766 1.60 115] 72{NG
; 1 412{ - 94 2251 - 44 . . 110{NEW
36 37 38.59 2124 1,062 16.34 225 57 2,044 2.00, 31| 187/0K
| : \ !
37| 33 21.24 12.31 1762 5.07 375 125 18,368 1,601 157 79NG
| 1.762. - " 94|: 225" 44| 107|NEW
38 39 12.31 .03 1225 349 600 363 25,566 1.50 200] 182]0K
i 420, 750 721
| @ |
39 STP 5,40 1350| 2920]  186.556 1.501 1457] 269i0K
3.49 600! 363 | ;
420 750 721
' ! i
MORATA !
101 102 31.51 25.75 912 6.32 225 36| 22434 1.50 17|  20.NG
i ) g1zl o 37 450k -0 A3 o T [ 119INEW
02, 0¥ 5T 19.13 TiZ 578 325 43 30055 501 35| 18NG
\ [ A L 001 2is) . |- ; TO9TNEW
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SEWER LINE MANHOLE INVERT EXISTING PIPE SPECIFICATION ESTIMATED FLOW COMENT
From | To Upstream | Downstream|  Length ’ Gradient \’ Diameter iQ;:Capacit,v Contributing]  Peaking : Q.=M.H.F Q,fQ:j Judge
No | No 1L IL m | @y | mm | W (EP) Factor | (US) o |
103 STP 19.14 14.88 1,712 2.49 450 142 35,559/ 1.50! 278]  S1ING
1,7:2] 4.4 4001 138 - | 101|NEW
! E | i‘
CEREHU : | i | 5
201 203 22.651 19.97 462 5.80 225 34 10,513 1.60 88 39ING
‘ : 462 6.4 300 77 ' , : 1 . 127TINEW
202 203 21.53] 19.97 32 5.00 225 32 4,995 2.00 52 61|NG
3121 94 - 228 44 ' S 145 NEW
203 208 19.97 12.74 1,362 531 375 128 31,647 1.50 247 32|NG
l 1,362 a4p - a00] 138 } 10T NEW
\ ! !
204 205 22.20 18,79 750 4.55 150! 10 640 2.00| 71 154[0K
205 206 18,79 16.95 450 4.09 225, 29 1,839 2.00 19t 15010K
206 207 16.95 15.37 325 4.86 225; 31 2424 2.00 251 1240K
207 208 15,37 12.74 487 5.40 2251 33 9,904 1.80 93 36ING
Ca87| 64 3000 77 N 119{NEW:
] i |
208/~ STP 12,74 11.06 300 5.60 525! 322 41,551/ 1.50] 325 99ING
Note; M.H.F-Maximum Hourly Flow
S » ®




C.1.2 Hydraulic analysis of sewer pipes in Coastal Area (1995, 2005, 2015)
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Analysis of exisling trunk scwer pipes in coastal area for the years 1995, 20035, 2015 are
shown in following figures and tables.
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Analyses of Existing Sewer Pipelines for the years 1995, 2005, 2013

- C.1.2-11



HO [%L018) 90 LS MO {%Lsst| 90 s QO | %IPT6] S0 05 834 0st | 6’65 68 *8'I8 | ELTe | L61 861
MO p%99tE 90 LS MO (%088t | 90 s HO [%06Iv| S0 05 81T ost 0T 95 | CLI6 | BTG | BOL | Vi1
HO [BLols| 9O LS MO [%500r| %0 e HO | %+TErP| €0 [+:9 [y 44 ot 6’1z 6 | 88°T6 | LUPG | V8EL | 661
AQ {(BOIZE| PP 31r | --MO  |%WLTiL ]| TE 09t NO | wsier| 8T CLT | E'6EL [ OS5t | £'T¥8 €1 T€61 | LT0E | -T91 6Lt
HAO | %BELI| PP 484 MO | %210Z| %€ 09 | MO | %199 BT €Lz L'SL [ B £9 LT0E | T8SY | 6Ll 081
HO | %GSEl| vF 464 AO |%BPLSL| %E 09¢ MO %S0T ¥ oL [1X.1% 0St | TOSI 8¢ I8er fegye | 0BE 49
WO | %% | PP 3Ty MO | %eRS | 8¢ 09t MO | %ELL | 8T £LT (1 05t 602 914 £EpS [ €SS | 1% 81
WO [ BT ¢ 3e4 NO ) BSYTy Bt 09 MO | %eee | 8T eLe 76 0St ¢ 3 £p'es | 88755 | T8I 31
MO | %68ES| 90 19 MO {%sL591 S0 05 AO [%THEG| PO <€ Tre 0s1 908 9T SESe | LS | €81 041
HO | %LIi8s] 90 9 MO %60l S0 129 MO [BPel0l PO <€ 6'9% 051 6'8¢ st LELs | eves | 06T 161

- MO | %E896 | 90 9 O sl 0 [ty MO 1BRLI9T ¥ o 519 081 | £'E91 o eS| P699 | 161 61
MO | %BLE1y Tt 96T MO [BTOLY| LT 1,554 MO (%0019 1T £0T | O'6T0 | 081 £LIL 13 Se'se | TleL | &8l +R1
MO | %BESHT| T 96¢ HO  [E6LT| LT 09¢ MO l%miLse) 1T £0T sL ost | LopT <] TT6L | vPig | P8 (331
NO [LLBED] T'C 96T N0 [%oLel T 092 MO j%EI0T| 1T £0T T 051 68 [i] prLE | SI°Z8 | S8BT 931
MO | BHRIS I'e 96T RO [ Biey | LT 09¢ MO | BOLL 'z £02 £'91 081 LAY 4! STTR | ILIR | 91 31
MO [%80L0I] 90 e WO [eeeEll| S0 1§49 HO |BesLLl| $0 4 19 g1 £791 LS 1€e8 | 9816 | LB1 681
MO | %E6LT| 61 081 HO 1996sT] L1 681 MO [Wetr] €1 A oy 051 L'6L g€ [&C8 | eS8 | L8] 881
MO | wlesl| &1 081 MO {BrELii L1 681 AQ | BEITT] ¢ 4 87 081 ¥se fia +E£68 | 0£'98 | 881 T8
MO | @il 61 08t MO [%eLTT L1 651 MO | %IeeT | €1 1 iz 061 761 ¢ | 0£98 | TTLR § IBE £RE
WO | BEILT &1 081 WO i%osEil LT [3) HO BBl A orT 0s1 19T (334 TTULR ) OS8R £8e +8E
MO (%08l | 2 &1t MO | B/IOT] 901 WO | BOOST| 60 9% 'l 081 91T LY 05'8R | 08’68 | P8E €8¢
NO |%ivRl| T 31! WO jBwLLoT] 11 901 AO [ WossT| 60 98 6Ct o5l 2T LL 068 | vO'l6 [ S8k 98E
MO [%melsl] T 18} NO 1%90LIy T 01 MO [ BRLIT| 60 9% 61 081 el T PO | TET 98¢ L8
HO | %syRT| T sl NGO [%eeIe| ' 901 WO | BLEGL | 60 9% 5t 051 9ee T TTTE | Ov'Ee | LBE £8%

yorag oy
[Ce] 2w udog 3u (%) 1w wdog du (%) AT uy udogd Ju | (31) A (0020} w 5 . oN oN
it Noﬂo £id=z0imaua| T eons | riraert fanarnus POf | oatD |aia=c0 mnawaves] stmer s [ Y P suapean [erygmay | TS0 TS0 ieg 1w sn
$197 Joj Aymtbape adig $007 404 Townbupe dig $661 J0} Lenbape adig Kpodery pue s K Sunsixy It HIN U] 13m0
rieq PIIIACT BAY

STOT “SO0T “S661 saeak ayy JoJ sounadf Jomag Bunsixy Jo sasd[euy '1°D AqeL

c.1.2-12



NO [BOIOT| £ e WO | woLIT) LT 95t HO [%90ST| 6T 8Le | 9ty | 08T | QT gy | Teer | W0el | 191 £91
WO | %L96T| Y Iy | WO |%sTpe| LF o5E MO | %o9REr [ 6T 8LT { OLTU | OST {9569 | T 10T | LTsr | ol 9L

WO | Biess] 61 £81 AO [0es01) 91 0st WO |%BTHOST) TL SOT | &¥91 | 05T | T°L9T1) Al LTSy | EF'ST | $9L [ EA
HO (%sesr| 61 £8L HO | %6095 91 0st XO 1%EI0R[ U1 s01 oLy | Q8T i TgL | LI greT | 90riv | LLt [4A
O tBETRL] &1 €81 AHO | BLrS6 | 91 0st WO #esLeT Il SOT | Tevl [ OS0  v'656 | I TE | €TBy | TLY eLl

MO | %WEL| 10 9 WCQ | BOLT6| SO 05 qO %9815 YO St st | oSt ¥66 8 | £E'8P | 09°95 | Ll BLI

HO |%9879) 90 19 NAO | %699 | $0 08 MO [%$5601 T St 66t | Ot 880 | gesy | SUIE ) £L1 vLl
HO (%risi| 90 19 MO (%9161 €0 0s O |%ee0el] v0 st Lir | 081 86 6T | SU'IS | 00vs ) Ll sLl
NO [%10601[ 90 9 HO jBoe6TE1 $0 05 WO [%66681 vQ SE €69 | 051 | 6'%0T IS | 00w | $5¢9 | ST 941
WO | %9168 90 19 |--NO %8801 $0 cs HC |6ESSTT ¥O0 33 L9 | OST | P8I 9 seve | £lel | 9Lt Lt

WO wulsl| Ot £91 MO {90t 9! 851 MO |Bilre]| ¥1 $el 008 | 0ST | L'LOY [6 | LTSP | Lo'sE | +91 §91
MO |eiesT L L9t MO (BOSLT) 9 as1 AO [ BEVIE) ¥ gl ver |01 088 $9 | L¥SE | 6L1p | $91 991
SN0 {%8EIE| L] L9t HO | B09EE| &1 961 NO [ %86LE| ¥'L BEl ore | Of1 | §'871 08 800y | LPIS ¢ 991 L5
MO (%L L Lo O | BHEEOT| 91 961 | A0 (%sH0f| ¢l 8Ll ger | 0SI B 1 |-LEIS | HOES 491 391

§'6T | 081 oL 33 pOes | €105 | 891 691
85y | 051 €06 Lg IS | LYLS | 691 Lt

3

HO |Gyt 90 §e MO %HE6LY| S0 s HO | BESSE| §°0
NC | %i86L( 90 5% HO (%198 SO 154 NO | BLR6E| $0

3

MO (LoLI8| 90 =9 WO | BLIBGY €0 14 MO - [%0TZ0T S0 i gor | 051 9rd oL | PO'ES | ETO9 | B9 98T
WO (%STEL| 90 = O [%006L| &0 s qO (%ISI6T $0 ks oty | 08T 374 16 [ €209 | #I°L9 | 98T L8T
WO | %66T8 | 90 ss WO | woses | £0 j§y AO  [BrLedl] SO 4 s | 08t L6 6 | plLo | OV9L | BT 88T
MO %6501 90 $S RO Tl so 113 MO |%6PSTI| $0 14 68 | ost | &St 0% | OF9L 1 1558 |- 8ET (5,14

WO 1BETOLY 90 L5 HO  [HT09gl 90 Y O (%1600Z| §0 05 10l | 0ST | UTer | T | vOEE g LETD 4 89 g6l
HO  |%BET6LY) 90 L HO l%glegli 90 14 HO - BTt §°0 o5 fteor L osT | gesy | €T | LEWe | 09SL ] €61 1 v6!
MO {%I619| 90 LS NO (9SS | 90 L) HO L%es0L| §0 0s g9f | OSI. | €8% Se | 09'SL | PILL | vl =2
MO {BEY8OL| 90 L§ |- MO |Bswril] 90 e} HO w19l §0 05 vPe | 0ST [ L'8LI €T | v¥LL | SL18 | 861 961
NO |%Brisr| 90 LS HO | BOLIS| 90 e O %6995 $0 0% 6T | 05T | 94t 6L | SL'IB | PEIR | 961 Lol

(%) sFpup | wdog Bu (%) sprwp | udog3u %) w1 | wdogdu | srn Kop {00/0) w § § ox oN
vl | gt peasnnon| = | 2od |areavzd fmanes] T 00 friraveo mansed| seo=1d ) ey frpteey | YD | TS 0 | mksn
$10Z 205 A>enbape sdid $00¢ Jof Aembape adyy $GGT 29} Adnbape adyy Lypede] pue sy adig Aunsd T HIN JUTT oMY
ving PAIAQT) BAXY

¢.1.2-13




& ) &
R (o B0 8 1 3 WA ¢] 99 |- NO [%TEST(.-90 19 |-MO 1%yt 90- £ L'6 051 I'y st 00 [--890. | T8 067
MO |wgre | LvD | LOPT | MO | BISE |-¥TT [ 0611 MO | %iiy | 00! 196 | gLe | ST | T s 00 | 190 | 81 £l
L AC | %008 [ 4 LIt RO [0} v€ | 0EE. | MO C[%rEll] 1t 74 L'PE oSt [vr49 6v 290 LU |- €51 FAR
B (o IR I5-5 PR R U Q0L | MO BRSIL| O 6 [--MO-{%T6ER| 80 08 569 051 601Z 89 FAS AN IR VA TSl 191
MO wILsT| €T L1T | MO |%1l8L S Srl | -MNO .| %ESIr] P PEl I'8¢ 051 | 9'ert e Li'e | ¢I'8 st €51
_NO w018z €T L1T | MO cfesiir| 1 ol | N0 - B0ssy| ¥ vel | SR | 081 | &eLl | 8T T8 | 66T | ¢St 61
MO [%IBIE] €T LIT O lwsTir| ST vl |- MO )WwIsiS| +I PEL | &1L | 081 [ 6TTT | sr f6ETU | TOET [ wS1 | ssl
Q- |ET6T | £T LiT NHO. | %rer| S0 9T | MO J%teir| vl el ['99 [+ 881 8L 0eT | LUO% | s%1 951
AQ 0H0B0T &T BT 1 MO | %TE0E] ST o1 WO - |Be9EE; I Pl oLy [ £56 09 LUOE | 68°8E | 9% FA'H
MO |4irsE] €T LI 1 MO %Ly | &1 1 MO By ¥ +E1 | 99 | OST | 9061 | €5 [ 68SE | 666y [ L3I 361
NG | %b08 ] €T LIT 1-HO | %r8T1| §'T ot | MO [B/GEL| P'I PEL | S8 | QST | v91 95 | e&sr | 169 | 2SI 651
MO |evsis| T Lt HO |%RIee| 60 68 MO |#rstil 90 I €9 | oSt eI | ev | teer | eEws | s5T | 09I
MO | %616} €01 D66 NG | BRSO | 06 098 .| MO | %reel] 69 L99 g'vo $Te 9P St 90 3T el pel
HO 1%L €01 Q66 AC (%BPOET] 06 098 WO | BIss ] &9 99 | 8911 $TT 9L s e £¥s el SEl
HO. [%LeTL| ¢ 066 AO | Brirl| 08 098 AO ;%BSERI| &9 9% | LTI ST L'08 0 £9°s $0'8 Sl 9t
NO [BOSOI] €01 ] 066 | WO |16 06 | 098 | MO THyrT| 49 299 [ zet | sz | ©sel | TE SR | Ov'e | 951 LET
MO |[%ByrLl| €01 066 NG | %esic] 06 093 WO |[%BeLOFP| &9 9% | O'E8T | STT | TUL6E (43 or'e | 1197 LET BET
O 1%BIgT| 90 9 O | %00IS| $0 08 O | %BITL| TO ST 99z T §'e 09 1091 | 29t 3¢t 4gl
O |%STEST] 90 9 MO |%eTrel| $0 0s O [#OSLLL] YO ) 2101 STT 808 8¢ 7E91 | 6C'vL (301 [o1:
HO %6591 90 9 WO |%riTyi| SC 05 WO (%OUL0C O st I'vl §2T TLL Z sE'rl | £ it ort il
MO |%BELIST| S0 1% WO [lsi9el S0 Q08 WO 1969%015l $0 43 £'881 SIT | gsLl %9 el | LT I+l Tl
HO  |%BLSETL) 90 9 HO |%BELOSTT S0 08 HO  [99eSTE PO 23 $8L $2T 90¢ 49 SLUIT | veel | Tl el
HO | BIES 98 68 O | @ize <L SlL AQ | %SIR LS 188 §or 081 7'r6 3 ot | ¢e'el sl 91
“
w
[CH] srpuy | wdog Ju (%} sppu | udog fu (%) seren | wdegdu | o Kip {00} w ] : oy ax)
| zond | rHasjmmasve T 00 |ara=zo pnasusn ™| 100 [rnra=co [neaviuon|simomd [ T uspeny [urituey | SO TN e D asn
$107 20§ Avenbape ad\g $007 30} Aenbape adig 5661 20§ Axenbops sdyy Qpede)) pue yma( adif Aunsiy TR QUL 43I
dﬂann PIIDAOD BIAY

C.1.2-14



O | %%0EF] 90 i) MO (Bivsy| 50 ir MO [ %¥8T9| vO “ YT | 081 134 16 | T6'8E | 1TOY | TLE 1A
HQ | %B¥PLL| 90 4] NGO [%R683) S0 144 MO [BLOLTT} PO it oty | 051 31y [44 IZoy | 1002 | Ele PLE

MO [%Lelr| 9C BS O | BESE| YO €5 WO [%ireS| *0 It o€z { 06l &9t SP§BL9E | 66LE | OLE SLE
AO | %&rs] 90 3% HO | %ee0L| 90 £5 HO | BIs0s| O v g | 051 o' St G6LL | L06C | S 9Lt
RO [BHIsL9) 90 85 HO 1 %BRELL 90 £ HAO %0556 | O & 80r | 051 L1L 6 06 | TUiy | 9UE Lit
MO |%srer) 90 85 HO | wesLr) §0 s AC |BISTY| PO 18 ¢eT | 051 86 W | | 8ty | Lt 8L8
HO [BYevS| 90 85 MO T8 90 % MO | BTLLL] ¥O w TEe | 081 iy o1 Tt | 60'Er | 8Lt 648

NO | %z | gor | w61 | HO [ %S£1 | w9l [ €190 | MO %9 &z | vETl | 9T | ST 5T £9 L0 | £¥0 Lyt st
MO | el | €07 | Lp6T | MO | BELL | 30 | EIN NO | %oz | 671 ¢ PETI | L'6T | STT r 05 €0 | 90 | S8 992

O %801} T LI O | %OSPL| 60 68 |.MO [%o0vT| 90 ¥ el | 05t &L 9¢ 70 | 801 99T 6LT

YO | mrol | 41 | €14l | MO | %Sty | 6wl | SEvl | MO | %6ST ) LTI oIt | 98t 051 {134 25E | ¥O0 | 009 | 99T 8d

WO | Hes8 | T Lit NG [%2811) 6C 68 HO [BRYET| 90 vy ot 05t [43 95 60 Sd viT
MO [B166 | T'1 L1t WG | %L1 | 60 68 | MO .{BLHIZ] 90 123 el oSt €9 s€ 620 | 180 | ¥ SLT
AQ (BIROT| T L MO [%EZvl| 60 62 MO 1%SPET 90 14 el 0st §L 8% €0 | TL0 SLT | YR
MO (%805 T1 LI WO (%] 60 68 NG |BsrOLl 90 ¥ 1Ze | 0st | vl v1 L0 ] S0 i SLT LT
HO 120058 | T 411 MO %0LIL| 60 68 | -NO [m9is1l 90 vs 0'L9 | 0SI  Leel $¢ 0L | €86 | LT 8L

MO |wwiLl] 1 £zl MO {Bestl| 01 £6 HO | wreLe| 90 b33 L7 | 0l Py A Ll o1’ | 880 &d il
LNO pessese ] €L £zl MO |wissr| 01 §6 MO |%HSLIB| 90 8% t6r | 081 | TC01 (x4 880 | WE | vl sl
B (o T ol 18 £l MO (Br80s| 01 $6 MO | %6LTE] 90 8% 098 | 08T | 6401 sL e | 1801 | 2¥l 91
RO | HTSor | O €Lt AO | %erTs) O 56 .. MO |6TEsB|. 50 85 &1s | ost |zorr | Te | 18T | 6991 | Svl L1
MO [ BOSTI| €1 £21 HO |%8I91| 01 $6 MO | %OSIT] 90 8% QoL 051 I'tl ] 99T | D691 | LT i
O | %B09EL| 1 €t O | %sc0e| O $6 AQ | B0E| 90 £33 o | 0s1 LA te | 0691 | PTRI | 8F1 1)
NO | BB06E| Tl £t MO (%0905 | OL $6 HO [%8BIR| 970 85 Uos | 08T | 1801 69 PTRL [ 0LST | 6FI sl
MO | BosYE] T £l MO %0088 O £6 WO | %00ss| 90 8s vig | oSt | ol PP | OLST | SE'TIE | 08T | 161

MO | %081 ) €1 ] €24l | MO | BUT| OEL | 152 WO | %eeT | FOU | vIOI | LiT | STT §'e 6z | oUg- | W00 sS4 el

(xr sryur | udog 3w (%) srym | wdog 3 (%) srrur | udogBm | (my A (00/0 w - . o o
pot| o | enpaerd lanasmen| 0 | 010 Lraezd fasames| TS| 20010 L 4D mapmod| wde3=10 s O iy by ooy | T 58] TS | s | Hwsn
$107 30 Ayenbape adiy $007 o} Lymbope xdiy 5661 4o Azenbape 2dig Rypder) pue srmag dig Bunsma T1HIN M AMIG

vied PAIAOD BIXY

PR s e

C.1.2-15




CHO |%IFLL{ €0 Lo 88 |- NG {BIvil | &0 $8 MO | BIvLT |- 60 S8 1P |OST f-TOL 08 |-£9°¢ S’ [ 6T | OST
HO |BIFL| 60 $8 | MO BIVLL] .60 8 Q. | BILLL| 60 S8 | ¥€1 | 08I el or svy |9y | 05T 15C
O | %6889 60 |-$8 [ N0 [%H68C9] 60 S8 . MO %0859 | €0 S8 | -€8¢ | OSL pROFL | OF o8y | EL01 | 15T T

MO |wevlt]. 60 |88 (MO (BErIL| &0 $8 | MO |%eviL| &0 |..SB ].T€9 | 08T | SULL LS 1.€9°C [Pl | &Y | £5T
HO | %rivt |- 60 S8 | NO. 1%werr| 60 | -S8 N0 [%¥Ivy, &0 S8. | Tet | 0s1 99 61 LOr'El |[p0Sl [ €8T . ST
NGO 1 %BOIES |- 60 .58 MO {B0IES | 80 sg HO - %OIES| &0 | . SE oLy | OST 56 Ly | 091 | TS0T | ¥5T 34

SO | %0E6L) 6T %:14 MO |BEUIT) LT 16T | MO |BIST| TT .| SIT | 695 | QST | 966l 8 | T6'T | I96 | BT 6€T
CNOQ 1eOPT .67 E8Z | MO 1ab9psl| LT LST |0 %8P8LL TT SIT | ¥'Ir | Q81 373 9¢ | -T96 |-8TTI | 65T . 09T

MO [%BLTTYT) T | ¥4 HO . 1sLzTre; 0 44 HO. [BLTTVT| TO 1z o'€s | OST {1712 3 | 80 | ITT A 92
HO- %9TES1 20 1T ) MO [%9TPSI| O 1z HO - [HIPG TO 1z §Tr | 05T | 6LL 8 1T | SUsT | 19T 5T
HO.. |%SBEPT]. TO 1T |- MO [%€3erT) T0 1T M0 |%s8ErT] TO |84 PR ) G A v | SL'8T | BLEEL | TOT | e

RO | BRLIT| §T 84 MO~ [wessT| TT 1T |.MO (%BeLlE]| 81 €41 TLs | ost | &0l 17 8TTT | LTT | 09T L4
MO | %9591 ST 19T | -MO [%LLET| TT $17 |- MO -[%00LE| BT gLl L99 | 0s1 jLlet A 12T | 10°sT |- 19T %€
NG . |%98PL $T 7 | O %9991 TT {.-S1T JO [ HOLOTY BT gLl £Le | 051 009 62 IOST | 64792 | T9E £9E
NHO 1%Lt ST ¥ | WO J%6TIT| TT S12 HO | BwuOvU) 8 £L1 €57 | 0s1 L L€ | SLOT [ 99°LT | 92 vt
HO bewesrl| . ¢ 197 | MQ (%sEel| TT g1z A0 (BT BT €Ll ¥9¢ | 0S1 gL €T | 9¥LT | 668 | ¥OL $9¢
MO |BIOST| €T 0Lz AQ  JHTOLL T ol HO [wILIZ| ¥ st vee | 05T o'1s 0T | 6687 | 10°0L | 9% 9SE
MO {wiLLl| €T | 0% MO | BEIOT| 0T v6l MO [BlLsT| 91 51 Lor | 0sT $lL e [0°CE | pPlE | 99¢ L5
LHQ %0811 T 4 0 AO | %REET| 0T 61 RO |%80Ll| 91 (441 oLt | 051 ¢ie 9 | vFIE | 68°CC | L9E %€
HO | Bwsell] £ 114 HO | %09ET I vol O | Bstil| 91 5t §'LT | 08t $'Te 1§ | 68te | §575¢ | 99¢ 65<
NO |%evrsl| tT o NO | %080 | 0T 61 HQ %5t 91 51 T | 081 69L N SESE | BLGL | 69¢ Qle

RO | BISSE| §0 29 MO | %080r| §0 ir WO {BTBIS! O &L 00T | 08t FA A 5T 849t | 1TLE | 0Lt Q8L
HO %TEe9 | 90 v AO | BOTOL| SC i AO | %6Les| v Lg iy | 08l Q09 u e | 08¢ | 08E 8%

MO [(%I£19f £C ir O [%8RLL] ¥O L e 051 8'8¢ P BLOT | BLLE | OLE AN

MO [%9LEs | %0 123
AO | 90869 | S0 s MO 1%OT08] <0 Ly NO [%LR100) PO FAY £6% 051 99 A 6LLE | TERE [LE TLE
{=) sepur | udagdu (%) sryup | wdog My (%) shrw | wdealdv (DA {00r0) w " . oN oN
somsepus e L ameo mamiaen P 2hi0 |riraerd meanun| TP 200 fruaent lvamwes| stromrd V¥ papray fur ey ] 80| TSR i | wisn
3107 20 Aoembope 3dig 00T 20] Aommbape adid 661 105 Asenbape adi] Tpoedes, pun sInaq 24 3T T HN Sury Jomoy

hivk| PRSIA0D BAIY

C.1.2-16




WO |wsLsil) 0 a1 MO [%eLsT 20 o1 HO jmsLsi T0 o1 £61 | Q%1 091 | Wo | 0 5d 0LT

NO |%eliz]| $0 i MO (%rlidy §0 87 HqO | %vLig]| §0 8r ot | S £8 sE e | 190 8d ore
HO 1%006T| €0 8t O [0060| SO b MO | %006T| §C 8w sl 051 16 ¥9 £90- | 500~ | O¥T 1T
WO | BP0t SO &F HO | BrOLl| S0 14 MO | %BROLT] SO s¥ &gl 198 &L S8 §0°0~ | 90 e i

qO [B0%0sI| TO gl WO jwosest] 29 91 MO |%0806(F TO 91 g1g § 051 9er 0s 790 | 08T | T 124

AO  [wsssyr 0 91 MO 18esFr U0 91 O |%BR6BYE| TO g1 gL | 0S1 | YR | TP 790 | 9cot | e | wT

moN | %OTL | £9r | 825T | AN gzl | 672 | PSIT | MON | %EE] &80 | G181 ) 88T | 05T T L1 260 | 880
ON wmeg | £oc | #2sT | ON | wgs | 6T reiz | MO | ®sU1 | &8t § SIRD | #IT $TT ¥ Ll 60~ | 880 Sd 419
man 195901 | €97 | 8267 | MmN [ wlTI &6 volz | MON | w%ipl | 681 | SI8T | 6LiL st T T8 | 880~ | OO
ON 08 | €97 | $TST | ON | %6 7z | v6Iz | MO | ULl &81 | $181 Q1T | ST 4 I8 gR0- | DLC- | ItE ore

O j%BET2| T gl qO (%86 IO 91 MO | %BETY| TO ol $Cl Q5T v 08 oU0e | TE0 | e 68t

WG | w8zt 09T § 96eT | O werl | STz | totT | MO | 9080 | $'8T | £8LI vee | ST §s ir QL0 | PO | ItE Sre
WO | &gt | 09T | 96T | HO aweet | szT | 2912 |- MO %19t 98! £8L1 | 66T | ST Ld4 6L | w0 | 800 | ST T
WO | BETL | 09T | 96T | RO wigl | sz | 1T | AO | %8E1 g1 | €8LT | ¥6T | STT a4 r3 &0 | LTO | 9K e

A T BTor| €9 10% MO | woTv | 09 $Ls LoNO sy [ &S ges | TeT [ 081 ELT 0¢ o | 601 T | Ve
HO | BlES | €9 g9 MO | %819 09 SLS WO | B9 | 9% €€5 | 0L | 0L res it 601 | 6T | wisl | 89T

WO | %E196| L0 £9 MO BLIF6E L0 &% MO [%E196| LO £9 1E€s | ost | 9Ll ) 9L 26T | 9661 | B 952

3O |weeerl| 20 ¥4 MO |wTeerl] TO 12 MO {%Teerly TO 2 L8 | 081 | O°9v 05 ] 96'ST [ STRL | 95T 482

WO |%889TT TO 1z HqO. %8897 TO 2 HO  [»8R9ZT| T0 7 o6y | OST | U901 o8 96'sT | LTIT | 95T 853

MO | w605 | LT sst MO | Be0s | LT 14Y4 MO | %0 | LT 394 §el 0%l 6L 06 6T | €9 | 8T 6vZ

(%) sryoy | wdogdu (%) sryw | wdog2e () st | udegRu § (sPr)pAn> {oare) u . . o o
rmsesent | ey |aveastolmmasnues) | 200 a0 _uzs.a antpor ] L agnao | wiwrec [ ™ mappeio g} T 0S| e | MW S
$10T a0} Adenbape sdid S007 J0j Aenbape 2diy S661 40} Avenbape adid Ryoede) pire sEmaq iy Bupsncl T HWN dury ames
rded PAIING]) BRIV

¢.1.2-17




& & =

SHO | %665 | LTI 01 [ MO [%syll] ST Il MO [w8SPL| T it | &9t 051 €Tl | 1L | 19°8E | BE6E | v6 &6

(RO . Rl 90 HAO BIPST) S0 Ly |0 [%LItEl ¥O &L J9YIT | 0ST | 6899 | 6 BL6E | OF'SY | 56 ¥l

e

RO - [BSreor] 90 | oS foMO-j%r9ssl S0 | v MO -|%HB0LET| +0 - LE PI6 | OST | 009€ | LT [ Ovsk | TUSe | #TL | §71
WO |BELLTT 90 | vs [ A0 et S0 | Ly MO |BLETEE) - PO L& [UBZU | OST | 0L [ 8b... LL'6S- 8068 |- .STL. | 9%1
THO. |BISLRI} 90 vS |0 |%r80IT| S0 Ly | N0 |8 ¥O L& | TEOU | OS1 | #'ésk | €€ | RO'GR | ¥TWOI . 9T Lol
SO [STril . 90 ve | AC. |BTIILL| SO Ly 1 O . Jesseel]. vO £ Zee | OSY JLLLY | 08 | PTROLELSGOL | LTI | 8L
SO | BRTYS | 90 | ¥S O |%s8EL| SO Ly HO|BIBEE| VO e TOE..p 08T | ¥9S vr | 8E6C LO%Ir (.66 |96
SHO | %0y S0 |- vs | MO |%ISy| €0 Ly |- HO. | %9809 |- +'0 LE §'ed | 051 4 tr |98y L BYIr L .96 |. L6
TNQ - |%PSZE] 90 [ ¥ | MO (%6Elfy $0 Ly NHO .. BEPLY| PO LK £'3l 0st vl [ 88Tr | LTEY L6 86
-XO | %esrT] 90 ¥ | MO . 1%098T] §0 Lr MO 1%TESE|. VO LE oL | 08T st TL .| LTer | LB'EP |86 &6
HO | %6%6E| 90 ¥ | MO 1%09Sy; S0 iy MO [%T6LE| YO LE ©IT | 051 gz Ly | L8P | 88y | 66 a0t

(1)epeueidey Aopueg

MO (%091 | 267 | €582 | MO | w81 | TOT |-6IST | MO | %TT | I [ €OIT | 98 | 0OF 1A I | ovg- | TU0- | BSE 65¢
MO | wisr | ez | €sgz | MO [ %S0T | TOT | 6IST | WO | %I ] 612 | €013 | §66 | OOF 't 8 10 | 900 | oS¢ 90T
MO | %18t | 26T |.€s82 | MO | %s07 | T9T | 6IST | MO | %4MT | &1 | 20T | ¢S [ 00 e 4 SO0 | YO | 0T 0T
MO | w9tz L6T | €S8 | MO | WL | TOT | S1ST 1 MO | HTGT | 61T | £0IT | 19 | Kt 'y ¥ ¥20 | WO | 0T 807
%O tosgzct| 26z | €58z | MO |%T8Ll| T9T | 61$T | MO {%SCIT| &1T | €0IZ | 9P [ QOE | 8'EET | OF P | vee | 80T A
%O | %eel | L67 | €987 | MO [ 80T | T | 61ST | MO ! %0ST | &1 | €01Z | L'wE [ O0E TE gL ¥s0 | 8L0 4 [
MO 1.%981 | 097 | 8897 | MO | @€I1T | $vT | $5ET | MO | %YST | 0T | SLET | TIE [ OOE 6T 6L 200 | 101 01T g
MO w0z | o’z | 8892 | MO | %8£r | ST | PEEC | MO | %raT | 90T | SL61 | ¢3S | QOE 't L [ T e 1z
o | wcer | .08 | 8897 | MO [ @uT | §vT | pSET | MO | %IST | 0T | Si6I | LIS | O0E 67 Pl 871 | 'L e €Ll

MO {BIsEY) L0 (4 AO | %TBEP] €O [4% NO | %BT8Er| €0 F2A vl 01 6 SL W 107 | €57 (219
WO [%MOL £0 it MO [%9r0L] 0 43 AQ | BoPOL 0 & ol 0s1 L4 44 Wwe | el | €6 PoE

YO |00t | £zo | #2957 | MO | %#81 | 6'€T | 06TZ | MO | %0LT | 661 | 16l | iy | 0OL s A FAN B R £ET el
YO | @tst b oot [ vz | NO | weLt| €z § 06TT | MO | BIIT | &6 | L6l { 0T | 00 61 06 S| Tl vET $3 44
w0 | azz | oer | TesT | MO {9097 | SET [ BSIT | MO | %EIE | 961 | 681 | €19 | 00C ov 6lE L O0E ST Sd

() sriuy | owdog u - (%) srpw | wiod Iv . (%) sprw § udod 3w | (ery3 Ad {006} w . N oN ON.
meer TOND | RN nnguiwed) et ZOND [ =70 [IGRouD) P0 | zonb [awaerdineasn=ed &.o-_oésg_gs uapaD | ut Mk TS| W eea | Hwsa

S10Z 40} Ayenbape adig 007 40} Arenbope ody S661 J0) Arnbape adyg Armdey pue s Mg dunsmey “IE HIL AT 2D
tied PAIACD EIIY

C.1.2-18




HO  (pEeEel] $'0 ir AC  BOTYBI| V0 147 MO |%veitel TO 81 2’9 | oSt | S'EB 0T 159°801 | TE€TIL| vbe Qs¢
Ao [BErSFL $0 ir HO |[B6ISOT| 0 e AC  |(HRCLEE TO 31 LT | 081 | 4TT | 6E | TETITOITL QsE Ise

¢9s | 081 | ¢Ltl $T | S9'R01 [60°TIL | ¥¥E 143
sog [ OST | &vTe S¢ |6O'TIL|GYETI | SE Pag?

NO |[%Usr] TT ot HO | %S0ER| 60 9% O [BErO0L 90
HO B0yl T T AQ  [%06%6] 60 98 MO |Blessi| 90

F|3A

HqO [%EOLT) S0 o MO |%6198Z) O ¥E A0 LS0rs| 0 81 YIOL ] 0S1 | 6Tvk | LU |OP'ELL | 65081 | 9tE pa

MO (%80Tl $0 Ly NO  [BYS99| t'0 e HO  [%3srlE] T0 81 065 | OSt | OOsT TE  [SPETI OTRIL] o< Lre
WO |pTevel| $'0 A O |%8TERI| FO ) MO |BTOLSE| L0 81 OLe | 0sT | 8'e6l T 9T'8TL |9rpel | L¥E gre
MO 1%BLT6CL] $0 g HO |%698L1] O e O |BESLeE| TO ! €9 | 0st [ LTI T |9PPED [SE'RET Y STt 6

NG j%I1gvE | £0 &v AO | BYTHT [ YO o O e000T TO B! 881 | 051 st £ £9°€6 | RE'ES | tIT b33
MO | BEEST | SO &r MO |%9EEE[ PO ot NO |wiTTL} T g1 el 081 &L TL | 8606 | SSF6 | STE oL
MO | %9L0T| S0 o MO |%80%T| +0 68 NO |%0895| TO 81 gor | Qs gr 16 | SE¥6 | S3pe | OLE LTE

MO | %TIgT| LT $5¢ MO %08 £T L4/ MO | Boost| 8L 891 £19 | 051 | 9791 6t L LSl 5y 9
HO | %R0ST| LT 55T HO [%TveT| €7 578 MO | Ho0se| 1 891 ¥99 | 0S1 | €161 66 | LSEL [ EOT | 95 L$
NO | wEee | LT 34 HO ([BFIIL]| T 1S MO 1Bleri| 81 851 Tge | 081 6T 6L | EONIT | SEET | LS 3

NGO 18%6PE L0 &% MO |%BEWLT| €0 14 HO [8ELOF] TO &l 908 | 05T | €082 | 8¢ | STET | wpEE |- 85 33
NAQ - [ BELTET| 0 e WO 00691 €0 8T WO |%0TEYT| T 6f ver | oSt | &0l T8 | vrEE | YO | 65 09

MO | %BESIE) 0T g6l MO |BI0E| 81 681 |-MO [%189v| ¢ O£l ey | 0SD | £l Or | SEET | 8T0C 85 93
WO |%iesT| 0T £61 | MO | B6SIT| 1 651 |- MO |%BLOBT| ¥ 0tl 08¢ | O5I £ SE | 8TOL [ H¥T 9% L8
MO |- %ivi ) 0T £6l O {%9r8 | 1 651 AO Bt v ot | 61 o8t %6 £2 | 9¥'TE | 39°%E ig 8%
SHO | %El9 | 0T |- €61 MO | %00L ] §1 491 HO - | B0 | ¥ oet £l 05t §9 §§ | 89°TC | ¥OEE 88 8
HQ | %Il | L1 791 HO | %TEg | §1 It MO [BLsor| T [t 2| 051 e 06 | toEe | 79°CE 68 06
AO | WLeTl| LT 291 O | %I6v1| &1 421 MO Jweerl| TT [t 61T | 081 LoT 0t 9eE | PTYE | 06 16
MO |%eeg{ L1 w1 NO | %001 §'L [£:41 WO [ %96T1] T 1281 o'sl oSt L'é €9 | YTYE | SEPE 16 6
WO [ ®misT LT 91 MO |w%eLr| €T il O [%erig]| T [N ot | 0%t LS 9¢ | e®'¥E | SO'BE | T6 €6
MO L owR | LI 51 O | %el6j St 341 HAO - foELIT| T 841 el 0s1 &L 86 | S0°8E | IS8 | €6 vé

(%) sprw | udog3u (%) s1m | udod By (%) s | udog¥u | (5 A (000 w ; o op
masslpal | s |aHramo onasaven) | 200 .._#..é_nz&su ML | R0 L deg nasuos| wpard [ %1 V10| warpess furipasy} TS} S awsa | wasn
$107 Jo0) Axenbape adyg §007 10} Aaenbopé 2d\j 5661 10) Kemmbape adig Apwdry pae spmag Hid 2upsred T HIW AT Jamig
w3t PRIIADD) TILY

¢.1.2-1¢




L L ®

AQ.|BIOLLT] §0. Lk | AO . AHRSSLI| ¥0 vE i MO |BIIEE] TO 81 TTO | 0ST . |.L99L [ L9 [ STTIT [SE'TZT | . 8Z€ 67¢
~NO - |%I86LY - S0 |- Lr | MO EHERELT - ¥O e O SEREE - TO | 8T | 9'E9 | OST | TRLT | TP - [OETTL [OST6TY | 62E |- OfE
MO Peregiz S0 | Ly AC - [BITOCL v0 [ L | HO-B09LLS| T0 1 [LTLOT | OST | TSer | 1T |'0$ETT | 06'6ET | 0K et
- MO BLIEOT| SO | Ly | MHO--[BOLIFL O v |- MO (169697 To U | 905 | 081 | TOIL | 9v - JOGGEL | Lewpl | TeR- | T

MO {BBEIT]| ¥ LIS | N0 [%Tesl| O PRE [0 | BLELT | TT SIT [ 219 | 08l | 0091 | Q1 | TT68 | v8°0G [ PPP 13>
AC | wley | v LIS O | %S19 | O < RO %80T | TT SIT | 99 | 08I 92 €0 1 P806 | PIIG | 61C 4%
HO [%ETT |- ¥S LIS AO | %B0E- | O PeL | MO | %Iss | TT SIT | €T | 0§1 99 19 | v¥16 | #8716 | OTE 143

Q- {BBSPL| 1T | LSD | -NO | %I ¥ 6tl AO J%¥rir |- LD | #4 662 | 051 '8E Pl - PRLG | 8806 | IZE | E£E
MO (%S| 172 L6l MO 1 %BI0E8 | 1 6EL [ MO [BSEETT| LD L |-¥i6 | 05T | 888¢ | 41 3E'TE | 8¥°86 | tEE tte

HO - 06151 90 9% MO |%066TL| vO 153 O - [%8E00S) TO A O'R% | CST | §'8EL | LT | 8¥'R6 | THLOID |- beE SEE

L'86 | 05T | 9%Iv 14 P86 |€TOT1 ) PEE | VOEE
Pes | 080 | 6'TZ1 L ETOTT | 607111 | VOEE | 9€¢

CHO 1BLULY ) $H i HO - [%S8TE| 171 WL | MO - | BEESLI| 90
HO |BrEdt| €1 Wl | MO |%rlos| 171 O[O - [%06v6| 90

213

O Be0sLT] TO 8! S'1§ | 05t | LPIL L1 JEOTIT [+0ell | 96E 1,43
A0 1BISeLT TO 8l 1€ | 08T | &S 68 [POELT|OSLIT OvE 1:43

AO - peses0l| §0 Ly | -N0  [BY9STI| 0
O %06S0L[ 50 iv HO  (B6E9rI| YO

a2

MO |BELERI €0 L -0 lwlessTy v0 14 HO  |woelsr| 10 81 FO6 | 051 | LTS8 e [GOTITSSSTL | 9EC et
AC %8698 S0 Ly MO [5ET0ZI] 0 Yo MO (%ILEE] 2O 81 oy | 081 T8l T |SSSTT [ LTLTL| LEe 12
AO -[B008910 $°0 i NO [pETaer| +'o e A0 [WH98Er| 0 31 T | Ot | L'I6T | Ob  [LZLTT [T09El | 8EE GLT

AG | %L TE W0t HO | B | ¥T LI MO 1 %HTEOT L £ Tl 178 § 08l 3 65 | vRI6 § 6TEG | ITE ITe
HO | %oy 't 20¢ MG | %tés | T LT AC (%6901 €1 A vl | QST $'8 tE ) 6TE6 [ LY'EG | TTE A
AO | wTUT | Ve w0 O | BT | ¢T L AO 259§ €1 921 9'8 051 [ 61 LSS | 196 | &T8 +Te

AC (%09l 1T 90T MO | %SLIT| 9 +<1 MO | BITUE| G0 06 ére | 01 $T8 9t L6 | LP'P6 | viE e
MO |%TerS) 1T S0t AOQ | %99TL| 91 P51 MO [Hieyll| 60 06 | 9911 ] OSt | 8'S8S | 6l Ly'ps 109°S01 | IvE vt
O (%R 1T 90T WO |%r0sE| 9L 123! MO (%6089 | 60 06 @te | o1 | S09l 61 109°C03 1S9'B0L | Ept vrE

%) sryyy | udog Ty (%) s71w | udod 3u | (%) ST | wdog Zu | (e AN (D0/0} w : oN o
| o Larramzo peasnned) T | 1000 |aHramzd inasauod =l 2000 |awd=djmasaves| rawsed [ M sepes [urmauer| TS [T S0 g |y
107 Jop Lnnbepe adig $00Z 403 Aymmbape adiq 661 J0j Loenbape adiy Aypeder pue smag My Sunsmog T N JUKT SIMIY

edud PAIIAGD) BIIY

C.1.2-20




I88F | $6°05 | L9 8L
$6°05 | LLLS BL 6L
LLSS J OL'19 1 6L 08
OL19 1 8969 | OF {2
89'69 | BO'OL 18 I8

MO (%PBLE| 60 11 HO | BS6SE| 80 9L HO. | wsslry L0 99 £6% | 0s1 69¢
O {40655 | 60 3 WO %E0I9| 80 oL WO 1BOEOL| L0 99 €8y | 081 | 001
NO |%6T96 | 60 &8 MO HESTLY BO 9L MO | ®B9cER| L0 29 €Ls | 0sT [ 9wl
WO |%6IE9) 60 1% O %069 BO 9L WO | BLvel| L0 99 ovs | 051 | L8T1
AO astrsy| 90 e . MO | %6L9S| 50 iy O |wriTLl ¥O Le LT | 081 e
NO |%irsT| 90 ¥ MO [B98tL| S0 i NO |wiocri 0 LE 991 | 08T | 611 $0°0L [ TLOL | TR £8
O |B6IETL) 90 143 A0  [s91rl) 50 iv b (o V-2 TA N 41 LE £69 | 051 | #L0Z ZUOL | LLLL ] ER 4]
HO |%86LT] 90 Lt MO | %PiTe| £0 ir WO | ®%Egoy) ¥0 LE Let o8t Lol 68 jLLLL yOrBL | ¥8 S8

2| 2S8R =

O | %We | U6 L8 NO %9811} 69 649 N | BIELT| St Bth 1z | 0ST | L'06T | SI 99T | T80t | 89 59
NHO il U6 PLE NG | BELYL| 69 659 HO BT | §'E ggE | TI0T | 0sT | O'lvp T | IR08 | 8O0OF | &9 oL
HO | %¥ET | 6% §58 NO | BEIE | L9 ore NO %Lty | £t 6if | 80T | 0§61 L8l Wwo|soor | iy | 0L |14
WO | wETr | 68 ss8 | MO | w898 | L9 HqO |wrerl) €€ 6lE | LLE § 051 fae is iy | 06vF | 4
HO | woes | 68 558 WO | 8L | LY MO |%eest] CF 61g res 1 oost [ TLIE 05ty | 0E'8P | Tl 1A
WO | wErL | 68 $58 MO | %6 | L9 WO |wisst| € 61¢ 199 | 051 | 988! OE'8Y | 0996 | L L1l
HO |0 | 68 FSHH o | wrie | L9 WO | Beell| €% 61c | Oy | 051 CIL 0998 | £C'19 | LUT 81l
WO | %esry 68 | 958 HO | wesE | L9 HO Tl | €E glg | o<t | 0sl LT TG | €919 [ Bl £l
HO | %0965 6% ce8 qO | BI8TL| L9 MO J%TLET) tE g1 | 8 | ost | oSt | wr 6919 | 9099 | ElE vl
AHO | %¥T | 68 $58 WO | Bsie | L9 ors O [ BIgs | £ 6le | o1z | oSt 06l 68 | 5099 | 08799 | vIE St
O | %OPE | 68 558 MO | BITIL] LS ore WG [BHTETT] £ 1 | &'pL | 08t eI | S 0g'99 | THOL | SlE 91¢
MO | BYE | §8 81§ |- MO | By | £F 08 |.NO LeIE6 | OF 87 | €6 | 0§t Uit Ll TOL | SO'TL | S1E | Lle
CMO | %ot 5% 818 MO | %wrrl| €9 10§ | .HO [%rS0e) 0% ez | g6 | oost [ geel 0T [SONL | ¥R | LIS B1¢
RO [ %BELT] OL 98 MO | BlegT| €S ¥os | MO | %reOr| 0% 18T | vzzu} oSt | eswo | L1 [PTSL | TTOR | Bit pep

Sl33EA

g|2|21%13)2

HO [wsviel S vl O jwsiey) T 01 MO [%B6E001| $0 123 g'o5 | oSt | sitl ¥ jTTes | Lgos [ pep EE
AHO [sizreE] S &2 MO |%0TRY| U1 o1 O | BHOL6| 50 TS | ost | TRl gL- | L1806 | pET6 | W 499
WO (%HTHLS| S| Il WO |wr0eL| Ul Lot MO |BI6LEL] 50 4L | 0sT | vesT | 81 PET6 | 1046 | 944 £ee
O %188y S 41 WO [BLplo| UL 0! MO C BRIl 90 Ly | ost | oieT | v L6 [6UTILY TeT 8¢

AlEL3E

NG |BFSLIL SO Ly MO [%989L1] ¢O 53 MO |BLOPEE| TO 31 9'79 | ost | T U LGUIiT [TTELL | 8IE 9t
CHO (%1868 S0 by MO {%ilss| vO e AQ. |%0THOY 70 31 el 051 $'e1 8F | ZTCIL 10T | 9ET LeT

(%) sryws | adogdu (%) sy | udogde (%) srrw | wdog du | (&rT) A §§ .= qz.az
FRE | b u.ﬁ_.ao_.!a_nﬁu: | oo laramzofsoauwen! ™| 2840 Lrwraerd e wdwymiy [ ) scarpeagy foraer | V59 | NSV s | wwsn

$107 40) Lombope adig $007 Jo0} Loenbape Mid §661 103 Axanbope adid Ayedwsy poe sprma Hig Junsncg TLHIN U Jamog
vivg PIIIAOYD) VY

c.1.2-21




"

®

S HQ | BI1s0% | S el |- MO | %919L| T1 L1t O HI0set| 90 Y fT6 [0ST | FILE | D ) OFFLE | OR7ZF | T 81
HO %se8l! S Lyt MO | ®90ET| T LIL |0 [%s66v | 90 v 18T | o0sT | ovE Lr ORTY | OF'vb | B! 6t
SO [ BTITY | ST Lt | MO |%S08L T | LID |[UMO |BTISI| 90 PSO-TS6 [0St | TO6E |19 | OFyr | 028G | 6T 0z
MO -[%IeEl S LFD | N0 {%sS891( T LIL | MO - |%IS9E} 90 ve 0T | 081 (A T [ QTR9 | OF'89 | OO 12
O (Beriv| $0 60 | N0 |9L96S| vO 6 | -MO [RT6TL} L0 8l Tve | 051 ST Sl 0189 | 8L'89 1z L
WO (BLL3L] SO 6y | MO [%L686] 0 6 | MO |BEMIT] TO 21 Tov | 081 L'69 EE | OF'89 | OL0L 1€ £Z
LileRico)

HO | %9SSL|- 90 159 HO: | BYEOS | &0 o | HO sl PO 43 £ir | 05T 8°08 SC | E9EL | §9°6L | T 59 (0BT
SO | L0861 90 §¢  [-MO |%BLoLII| §0 9% O -[0verl| #0 $€ §vs | 05T | &LTL | vE SU'ST | TUST | 08T 182
MO |BYOIEL 90 [~ MO %8951 S0 or | MO [BTELOT tO $C | UL | 08T [QerT | 0f [TLRT [T09T | IRT F4:r4
RO [%HRTLIY 90 sS A @HETOPY S0 9 MO |%0ERRI YO SE TLe | 081 | Lwel 54 1097 | Live | 28T 374
HO | %STPS| 0 139 O BHesTIl] €0 oy | MO - Bl ¥O SE ove | 08U | L'STI §T | Livt | 68t | €8¢ 4214
HqO  %ILLEY 90 $s WO (%H6TISI| SO or NO  PbIPSOZ] 0 St gL | OSt | 81T T | 6TRE | 19y | PBT | VST
RO |%IBOLI| 90 55 N0 [Bisiel| $0 o NO [%SIvLI v0 St SE0 | OSt 1 ®ELI 1z 19°€y | 9T°Ly | WSBT | S8BT
WO { BLSO | UL | LD | -AHO | %IE8 | Te 88 MO |%oPri) €5 60s | FOL | OSt | vIST | L€ LUTL | Lp02 £9 2]
MO (%iTvLE] €0 1§32 O |[%lEvir] £0 .v4 NO  [Bs901H TO 61 SO OSE | FELe | Sv | LYOT [ I88r [ 99 L8

b 0] T881Z( €0 1€ |.. MO |%LZive 0 8z NG  |BE0Lst] TO 61 LoL | ost | €817 [ 68 188t | §9°6T L9 911
HO | BIe | OT1 | #S0L NO | %618 ] 98 T8 RO (%StPL| 6T Iy | 0L | OSL | 6'¢IC 8T | 0L | 9O [ 99 89
MO (%ires| 91 6r1 MO [ %EERS ) I GEL MO (Ll T P11 sye | 051 [ §L0C | 09 99T | 16t | 89 vl
WO paOsTT €90 0g MO |%HL0SIT| £0 [ AOQ  [%8TIT| 0 62 TLS 081 6T or 6vP | OLIS L 174
MO |%BLT00E| £0 o¢ MO BLZ00E| £0 0t MO GT00IE| 0 4 gee | 081 | 96it LT | QLTS | s6L% sL 9L
WO %TESTI| L0 0r | AC Ity €0 0t MO 1BR%0LI| t0 34 St | 081 TLY +9 S6T9 | STLO | 9L Ll
AO | w66ig| 60 <8 MO |Breok ] 80 oL WO HIEOL| L0 99 60L 0S1 L1t Rl evr | I35 L Lo
(%) s/ | wdogdu %) sryw | udeg S (%} Y §edod 3 | (D Agd (oo w . . oN oN

astpnf | oD arred=z0 pmapnuos| U | 2000 [ewranzdjpeanes | D named fnaewed | wamdarg M T woipaag [arateay ] TR | TSR iieg | uwsa
[ S10T 49 Adenbape adL] $007 Joj Axnbope adyy $661 40] Adenbope adig dyyede) pue SN 2did Iunsped I HW UK SIS

vdeyg PAIIAGD) BIIY

Cc.1.,2-22



MO | %zl | €Lt | 1991 | NO | %ot | opl | Tvel | MO [ %99T{ 98 | 28 | $TT | OST | $IT | 8T | QOEL EEL] 9 | $9
([)eprumdsy Aapueig

qO | BeSy | L& 1349 N0 | B¢ | B 09y MO | wPeL | €F cig 9T | 051 sl 86 | £9'€1 | 0591 g9 Sd

NO  %BIve | LS sre MO | %I9L ] 8¥ 03 NO (%I} &€ e | #9E | 05T eLs ! O 1= | LE0 Sd [

AQ | %BLIBT] §0 5 |-MO [%00vt| vO 4 O [BIULLP] €O 1€ (44 051 001 o8 L0~ | 690 1 T
WO | %BOT8L] US P6b HO [BLSTT) iV Ly WO |[%9IE] O P87 | L'€6 | OST | €8LE | 8 LEQ- | w9 1 b
O [ Wlrs | TS Pov O | %89 | £F Liy 1 A0 | BI1s6 | OE 8T 18T | 081 're 8S e | ¥R s 9
MO | wL0s | TS vo¥ MO | %96s | £Y Lir O | %siz ] 0'€ $8T | &'sT | 05t 68T 0L rE | 0L 9 L
MO | %S99P: S0 s HO [weess| v £ MO |%SOL| £0 e grT | O8I $9¢ v | w01 | OP'TL L 8
MO |wliss) §0 s MO [HTIOL| ¥O £y MO [BHlLey €0 e 1 | Ot £ Ly [ OP'TL | OT'3I 8 6

MO [%sisL) v 268 NO jwerill PE 339 WO |[w¥0Te]| €T T 'yl | OST | L9eT 14 00 | PI'6T L 01

MO [BEL601] 90 5< MO JBEUET| §0 o MG (BERLY $O 9% 6T 0s1 | 0Ll gL [ vieT | t¥lr | 01 P
v_OﬁuBmvod mn v—O@Ommnw.o 3 MOa&mmoﬁ.w.o wm m.nﬂonﬁ w.mn Nmmt.ﬂwnm.mﬂ.qﬂ w.n

MO |%TTIT| 0 | 98T NO | BHTOT| 5T MO joviov] 91 9cl 799 | 08T | 6'881 61 | PU6Z | £LTE t |4
MO (Lot OF | 982 WO | wlTz| $7T i WO |%ier| 91 951 og9 | ost | gToT | v -} €LTE | 09LE i ¢l

(5]
&

MO {%iesl| UL 601 NO [%81p8] 0L $6 MO ([%SC601| 20 £L g8 | Ot | 66T | 8e | O9°Lt | LEsY | T el
MO (%S606 1 UL 01 MO eser0ll 1 §6 HO [B08SEI 80 gr | eeor | ost [rese | 88 | LeBP | PPOD | €I ti

O %1855 S0 or MO |wegiL| vo 6t MO (wsevst] 10 81 st | 0S1 ot [43 e | 099 | vl sl
MO [%S99L| $0 14 MO | %(e9s) O 6% MO (%L9807| TO 81 1'6e | 081 o9 ST | 09°L9 | STe9 st 91

MO [%60sLl] TO £2 HO jpe0sLly 70 (X4 AC  |Bo0SLY| T0 £T &1y | 05t 372 o | P00 | €569 1 vl Lt

(%) sTur | wdod (%) spywr | udogSu (%) srpuw | udogdv | AT 4> (n0/0) w oy L
messdrel| 2ong |SHITO _u.sczé el nid |rHdees mapwen| T 200 larand ol wwymro [ M g ooy | TS| TS egg | msn
S10T 405 Adenbape sdid $007 J0} Loembape K $661 40} Avenbape iy Kypedesy pum smaq o1 Sunsiy “IF HIN QUPT MDY

vdeg PIIIAOY BARY

e ) -

C.1.2-23




AC | o103 LI £91 | HO j%9I0T| L1 $91 1 N0 | %B66ET| €1 8201 | 9'vE | 0SL g1s |41 [ O6ET [ BLWT [ 96T '} L6t
O | SBTPIE) . LT |-891 | HO [eiviz) L1 S91 | MO | BIWT| €T SzI-|-goc: | 0st 595 | 92T | 8L9T | 0£9T |- L6€ | -86E

HO | eEI0Ze | L0 €9 | NO [%I19tE| 90 09 | MO [%rsee| §0 s o1z | 051 | 061 |44 S6E | e t 24
MO wepts |- Lo | €9 | MO | %9S¥I |90 |09  |-MO-|%BHSL] SO |29 pov- |- 05T T0L | 6 ) €8V | AL 2 A T 4
o

<O [ %86LE | L0 £9 | MO [ %8809 (. 90 RO BTITLY 50 1Y O8E | 05t ¥U9 S| LL'L | 856 | -t sy
MO %BeRT[- €0 T MO | 2%898T [..L0 T | N0 | %8BT |-£0 Tt 96 05t -3 L | 886 | L6 4 o
~NQ  [%ILLOT] €0 T MO |BILOT| L0 € |--XO BILL0T] €0 (4" 6% | OSI | 950T | #t 106 0L91 o i34
RO Ps00sEY €0 € | --MO - |%00SPE( - €0 (4% AO - [00sPTY - 0 (4> LI8 | OST | 9480 ) tr | OLOU p&v8T E 8P 6¥
S MO |B8elol] €0 T | NO |%BELOL[ &0 e |-XO- (B8LLol] €0 It gee | 08t (474 1T p6rsl | S96L | v 05

MmN | w091 |- 967 | 6£87 | MON | %007 | €7 | ORTT | mON|%TeE | £l | LLET | ¥LP | 00T | 602 L6 | §5¢ | 8§
ON | %99 | TEE | L81F 1. DN ozR | OLT | GBST | WO | %L1 | 991 | 9651 | 0T ost 60% 6 $9°C | 8§ t 53

NG| %S00 | - 90 LS €T | 081 T 91 35S | L6Y s 5
HO BOLOLT] 90 Ls 'L oSt | UBST| % LS | 89°TI < £5
MO | %esre| 90 LS S8 | 0St av9 ST | 89T | 8T (23 £11

HO {%yS¥T| 01 g6 | MO |®LILT] 60
RO 1w9RsL| 07 €6 | MO |wivgk| 60
HO (%Llet) 01 €6 MO jBEOvy] 60

4 e

MO |BLOPL| 0 It NG | %1078 | L0 .14 N0 |%s80TT TO 61 6 | 061 L o€ 8Pl | TOSL | €1 vl

WO [%SLLL| €0 e MO [%8098| €0 -1 A0 |w989Cl] TO 61 %2 | OS5t T ot TPl | vesl ] g1l SIL

non | mert | o6r | 6ERT | MON | %817 | 8€T | OBZT | mMAN-| %E9E | €T j LLEL | 615 | 00T 'St 99 858 | L
ON %eL 1-TTC | v0E | ON %T6 1 19T | SOST |- WO | %BOST | 091 4 6€81 | ¥ 3 06I 0'sT %9 8¢S | 3L s 39

N | %S| L 6T 1-B08T | MON | %61 ) $€T | TSTT | MON | @wer€ | I'vl | I8ET | &'vr | 00T | RW1 E4 L | L8
ON Wil | €67 | 808 | ON | @68 § §€z | TSTT | MO | wevl | vwl ) TeEL | 60T | OSI 881 43 gL | L8 19 e
wON | %671 | €67 |-808T | MON | %091 ] ST | ISTT | MON | ®i9T | I'vl | TSEL [ UL | OOT ol &L Ly | elé
- ON %09 | £6C | 808T | ON WL | ST | Tore | WO | %p2U | Il | TSEl | SUI o5t ¢l €L L8 L6 24 Ve
WO | %80z § £'6T | S0RT | MO | %0$T | €L | WCIT | MO |-BEEr | T'v1 | TEEI &00 [ Ot | 0091 6 g6 § LULL | VES £9

WO | BRI €L 1961 O | %Ll 0wl | IvEt NG | BéET | 9% P8 S0 05t 81 100§ LUTT | Q0El €9 9

v

(@) srrw | wdogdv (%) srw | udogdu " (%) srw | owdodBe | RO AL o {oai0) w N oN
padpar s 1 e | o1 it HWSA | HW S0

i IF VI u.:.a.no__.zczqo, L NG LW =0 matued 2000 | amd|poqued| sdeo=id MG AR

FT0T 403 Avenbape adid $00T 40} Avenbape odLy $66t o) Arentape sdig Aoede) pue spamagy adi ugspcy T HIN YT JIMIS
wied PAIIACT; BRIV

c.1.2-24




MO [%8%9L1] TO 1z HO |%LTs61f TO 61 WO jBeELel] O st '8t | 081 Y9 $T 1 60TL | OL'el $T £33
N0 [%HyS9’l TO 127 HO 1%8i907[ TV 61 WO 991197l TO sl $or 051 gL 5€ 0T | 6R'YL ST 74
HO | w9t | ¥TI s611 MO | LS | ol +801 XO | %is% £8 oL 89¢ 0st T8¢ Lt oL | ve'rl 9 L
O L9991 €0 ST MO %L9951| €0 sT O |Ls9ol| €0 bYA ey st T8 84 Pepl | L9TLT L £2
MO | w8l | 611 15401 MO | %igy | $01 001 WO | %T8S gL vl 1's¥y 191 9Ll L1 PPl | CR'SL L 3
MO | %eze | &1L | SHIT | RO =g | g0t | o001 | MO | %T08 | $L vri | 688 | 081 €59 61 £8°61 | LOLT 2 6
MO jrest) €0 5T WO |WpEzsI] 0 A O 1%pEIsly €0 ST L6t 051 &Lo 4 LyLY 208l 6 438
NO | B0l | vIT | S601 | WO | BEIL 66 +56 WO | WLl | TL v59 3 9T oSt 99 T6 | LoLt | 8Ll & 3
N0 1 %B0S6!T 'z 061 qO jeoser] 0T 061 MO |wsefl| 91 951 g8e | OST (A 2 6t 80721 | 0681 4 4!
MO {%Serr| 0T 061 O |@sery| 0T 061 WO jwsivs| 9 951 068 | 0st JEtpe | or | 0681 | €8T 4! st
N0 |wsoos| 0T [.061 NO | %S005| 0T 061 HO (%9609 91 951 e | oSt josTy | € ssie [ 8TTE | ST 91
MO | B9sLl| Lt $OT |.NO |%9sit| LT 591 MO whsTL| 1 [£31 Log | ost gor iy | sTTe | 6T | 91 Ll
MO | %90sT| L1 5ol MO | %0sST| L1 gel |- MO |WmLsie] ¥I et 'ty 44 008 0L sl | 6L6P Ll Rl
WO | BsvoT| LT §91 qO |%sroTi LT I H WO | ®oLsT| ¥ €1 Z'ee | 081 £es oL | 6L6t | vRES | 81 81
MO |%69ET) L1 £91 qO {,eoel LT 591 MO | pegeT| vl [el Lor | 051 §IL 78 | vEes [ oLes | 6l o7
MO §4508T| LK g9l | WO |(%e0tE| L1 £91 MO |BBIr) P el g'os | 0ST | U6El sp | oLes | 9669 | O 1z
MO (o000T| L1 591 HO a0z | LT o1 | MO |%SIST| v 1£1 vee | 061 0'ts w ] 9669 | T2EY 1 6L
N0 (B»iolgE] L1 $91 MO |®loLe] L1 £91 WO (%P | P €1 9'¢g | 051 [ sl 76 _[T8'ee | Ly6L | 6C or
MO | %951 | T6 088 NQ | w88l | LL 65L MO | wssT | €8 €18 | TSI 051 oot T | RYLY G OO'SI . 4
NG | w1l T6 088 | -MO | ®ELl} LL oLL MO | %8PT | TS ¢1g | €¢1 | 081 9L 6L o008l [o098Ly Tl €1
HO tHwwI | TE 088 Ho | w6t | LL 6EL MO [ %8IV | €5 gl | ¥TT | 081 1T s+ | 0981 | (561 £l £6t
MO | BISL ) TO 088 WO | W%eLl | L BEL HO | %65T | €6 g1 | ®'¢l 1 081 (4 6L | Ls61 | TTOT | %6t ot
WO | BSPT | 68 $58 MO L WSt | L 14V NO | %ezy | VS ger | &1Z | 0&1 §0T 16 | zTor | 6027 | TEE SHE
MO j%SELTy L 91 qO | wserr] L1 $91 MO . §BSIEE| &1 871 oLy | 051 €56 41 s0eT | 06ET | 96E 908
(%) sPu | wdogBu (%) srw | wlegdu (%) s | wdogdu | (5D A1 (otv0) w ; oN oy
wasston | e Lewamzolmannen| ™ 2000 Lo amzd mauied i I MR PR gty ana 01 910} oy |z | B89 | TSR L asa | owsn
ST0Z Joj Lunbope 3did S007 103 Axenbape sdig $661 16] Asmnbope adig oede pus ST #id 2upsy T MKW UpY SIS
vdvd PAIIAOT) BALY
- -

C.1.2-25



& o &
AN FeebSl L eEr | 0gLr. | MmN Y8t | €1 7| 896€ | MONL [pLT b QLT[ 999% |LO9L |00 | L€S it |-§5°0 | 5§71

ON [ %CL | 60 | 0ELP | - ON e8| €17 | 866€ | NO--{ %LZT | ®LT [ 9997 | £6L | 0§ L'es ir SO0 | S8t I T
MO | %01 | 6 | OEe | MO | %EIL | £ly [B96E [T MO [ %E8T | LT | 999T | 3OS | 01 | UITY 81 S8 | 65°¢ z €
MO | WSI I TSU | SSpl | MO | %ELT | ST b w6ZL MO [ BETT | POl Po6 | £€T | 081 TEL [ L8 SSe | LYS € b4
MO | BOST | TSI 1Syl | MO | %6IT | SEL | vEZT | O | WE8T | #0I | P66 | §6T | 051 $LE Or | LYS | LE9 4 [
MO |%%688E| .. 9 §81 |- HO [ %LSIy] §'1 Sl NO |%Tiep| <t i gCe | 081 | 00LT 74 69 | 0611 § | LT
MO | ezl |91 | SST | MO | %16T | ST Sl L MO | %8t | €1 ydi vy 0s1 20 9f | 0611 | £6°11 LT 8T
MO |HESSEL] TO ¥4 Srtist T'0 61 |TMO  1%0L16I TO 51 o0t | ost L'8E g | €611 | OF'EL 8T 14
WO |%Heese | T £l MO. | BLSSE| 1T Ha HO [%o%00r | O $6 9'6% 05t | 8'L9 or 611 [ POl 14 413
WO Jese0e| T €11 WO |%sove| Ui Lot MO |9t ] O $6 g6 | %t r'ss Le | POpl | 8991 (1} €
MO [BE8SET] T ¥4 MO |#clost TO 61 WO (HIL06I] T'O 61 L&t oSt '8¢ [$3 8991 | 8Ll It 9t
MO 1%1Z6T1] TO T WO [Bigivi] TO &I MO [9668081F TO 51 g8 | Ot a2 81} O%LI ¢ BPSI 9% iE
MO |%9sseg] T 1z MO |%8s0LE TO 6T | . MO 1958L69% TO 51 +EL | 0S| £TET | 9T | BRI | TEWC e { 8¢
18] 09| L0 |2 MO [%8ET9| LO 69 AO |BTWS Lo $9 Sy | 01 9% 06 | 8990 | SP¢T | £ It
NO [wie9se| Lo 1L NO [#%09e| Lo &9 HO [%968E| L0 $9 97 | 0Ol o0g Ot | BYRC | 8UST A £t
O B6ITEL 0 [ MO 6177 £0 5T AQ [B612TT] L0 Y4 &'Ls | 08T | £ppl €2 [ BLET | OLST £L ¥
MO |%T/6EL] €0 14 MO pEslseil €0 (4 WO |%TReEI| £0 T 7oL 0s1 Fa¥AY Lo RECT 1 TT6L v e
HO | %S €€l 6LT1 HO | %TPl | B 0gttL HO | 4831 %] rse L9l 061 [s3A} 69 LG9 o8'L [ 9
WO imRLLe} LD %) MO [BlsvL| 90 LS MO [%68r6| SO ¥ vy 4194 £'e8 be 0%l L0 9 L.
HO | BOPRSG | L0 £9 HO | 09SL| 90 L8 MO 1%9LS6| SO 94 gvr | 081 6'98 91 0Let | 60T T st
%) sryw | udog e (%) sryw | wdog v (o) seyey | wdogBa | sM) A (06/0} w § ) oN oy

romestont| e |arsrawzos omauieoo] | 1000 [wwrdmo et ™ | 10n0 |riramzopeameed] sied=rd e ma) oy [wppauy | TS LTI isa | ke
S107 19} Adenbape ad1g S007 403 Asenbops adig §661 Joj Adenbape adiy AnoedwD) pum srmag adid dunsicy I Hi UL JOMIR

PIIIACT) BIIY

eied

c.1.2-26



	APPENDIX B WATER QUALITY, QUANTITY AND POLLUTION LOAD BASED ON WATER SAMPLING 
	Contents
	List of Tables
	A. Water Quality/Quantity Survey in July, 1997 
	B. Water Quality/Quantity Survey in December, 1997 
	Table B.12 
Flow Measurement at Lagoons (May, 1997) 
	Table B.13 
Flow Measurement at Lagoons (August, 1997) 
	Table B.14 
Flow Measurement at Lagoons (December, 1997) 
	Table B.15 
Flow Measurement at Residential Areas (May, 1997) 
	Table B.16 
Flow Measurement at Residential Areas (August, 1997) 
	Table B.17 
Flow Measurement at Residential Areas (December, 1997) 


	APPENDIX C BASIS OF SEWERAGE DISIGN 
	Contents
	List of Tables
	List of Figures
	C.1 Hydraulic Analysis in Sewer Pipe
 
	C.1.1 Hydraulic analysis of sewer pipes in Inland Area (2015) 
	Drawing Existing and Proposed Pipenetwork (Inland Area) 
	Table Analysis of Existing Trunk Sewer Pipe / Waigani, Morata, Gerehu (2015) 

	C.1.2 Hydraulic analysis of sewer pipes in Coastal Area (1995, 2005, 2015) 
	Drawing Existing and Proposed Pipenetwork (Coastal Area) 
	Table Analysis of Existing Trunk Sewer Pipelines for the years 1995, 2005, 2015 






