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Appendix A: Hydrographs, pollutographs and water quality data for the

Bray inter-urban road catchment
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23 February 2010 Bray StormSummary l o f  2

Rairtfatl 9.8 mm Rainfall duration 334 minutes Analysis
Runoff 41 m3 Av rain intensity 1.8 m m /hr

Eve nt me an SSC and he avy meta sDCIA 3000 m2 Peak lOmin rain intensity 3.6 m m /hr
Runoff Coeff L 4 Fiowduration 446 minutes Prev rain 21/02/201012:18 F lo w s t ir l 23/02;'2D10 14:04
ADP 2.1 ds/s Average flo w 1.2 ’/s Rain start 23/02/201013:56 Flow end 23/C2;''2D10 21:30

Peakflow 3.2 ■is Rain end 23/02/201019:30

23 February 2010 Bray Storm Surrvnary 2 of 2
SSC Cd Cr Cu Ni Pb Zn
[mg/l] [ug/l] [ug/l] [ug/1] [ug/l] [ug/l] [ug/l]

Detection lim it 2 2 5 5 5 5
EMCs

US F nd 8 7 8 5 33
USNF 558 nd 55 80 34 41 202

DS F nd 7 15 6 4 11
DS NF 542 nd 55 72 35 41 195
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20March2010 Bray Storm Summary l o f  2

I T T I I I I ^ I I f f  I ll^ l

—  0 4

2 —

0:00 1:00 2 00  3 00 4 00 5 00 6 00  7 00 8:00 9 00

Rainfall 9 3 mm Rainfall duration 477 minutes Analysis
Runoff 35.1 m3 Av rain intensity 1.2 m m /hr

Event me an SSC and heavy metalsOCIA 3000 m2 Peak lOmin rain intensity 5.4 m m /hr
Runoff Coeff 1.3 Flowduration 506 minutes Prev rain 18/03/2010 14:56 Flow Stan 2Cy(B/201000 44
ADP L4 days Average flo w 1.2 I/s Rain start 2C/C3/2Q1C00:W Flow end 2Cy03/2010 09; 10

Peakflow 5.2 ‘/s Rain end 20/03/201007:56

20 March 2010 Bray Storm Summary 2 of 2
SSC Cd Cr Cu Ni Pb Zn
[mg/l] lug/l] [ug/l] [ug/l] [ug/ll [ug/l] [ug/l]

Detection limit 2 2 5 5 5 5
EMCs

US F nd 2 59 5 17 95
USNF 314 nd 29 69 23 22 109

DS F nd 4 48 nd 15 86
DS NF 323 nd 32 83 20 25 129
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storm Surrvnarv

—  Flow {
nil Rd.n I

# Sdrtiple

Rainfall 3.2 mm Rainfall duration 42 minutes Analysis
Runoff 5.9 m3 Av rain intensity 4.6 mm/hr

Event mean SSC and heavy metalsDCIA 3000 m2 Peak lOmi n rai n i ntensJ ty 11.4 mm/hr
Runoff Coeff 0.61 Flow duration 58 minutes Prev rain 15/06/201011'10 Flow start 28/06/2010 23-36
ADP 13 5 days Average flow 1.6 1/5 Rai n start 28/06/201025:06 Flow end 29/06/2010 00-34

Peak flow 7.6 1/5 Rain end 28/06/201023:48

28 June 2010 Bray Storm Summary 2 of 2
SSC Cd Cr Cu Ni Pb Zn<10j*n  10-20 nm 20-45 jim  45-90 90-1000 vim DIO D50 D90
(m g/ll [ug/l) (ug/l| (ug/l) (ug/l) (ug/l) |ug/l) (X) IX ) (94) [%) [%) (um) (iiml [iim]

Detection lim it 2 2 5 5 5 5
EMCs

USF nd nd 26 nd 5 5
USNF 418 nd 43 70 28 33 198 9.3 21.0 38.2 19.3 12.1 10 30

DSF nd nd 35 nd nd 8
OSNF 532 nd 41 90 28 40 220 10.3 22.0 36.2 19.9 11.6 10 30
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storm  Summary

Ftnw  
I B  Rain 
•  S am p l«

Rainfall 3.8 mm Rainfall duration 100 minutes Anaiysis
Runoff 10.6 m3 Av rain intensity 1 3 mm /hr

Event m ean SSC and heavy m etalsDCIA 3000 m2 Peak lOmin rain intensity 10.8 m m /hr
Runoff Coeff 0.93 Flow duration 92 m-nutes Prew rain 19/07/201008 18 Flow start 21/07/2010 0948
ADP 11 days Average flow 12 i/s Rain start 2 V 07 /2010 09:40 Flow end 2V07/2010 11:20

Peak flow 12.3 '7s Rain end 21/07/201011:20

21 July 2010 Bray Storm  Sum m ary 2 of 2
SSC Cd Cr Cu Ni Pb Zn <10(«n 10-20^m  20-45)im  4S-90 |im  90-1000)im  DIO 050 090
Img/I] [ug/D (ug/l) [ug/D [lig /n  [ug/D |u g /l]  [%) [% 1  1% ) [% ]  ( % )  lu n . )  (Mn,J [ p m j

D etection  lim it 2 2 5 5 5 5
EMCs

US NF 1510 nd 104 99 70 75 270 14.5 19.6 21.2 10.3 34.3 8 35 579

DSNF 972 nd 77 78 53 59 259 18.2 26.3 30.2 13.7 11 7 7 23 106
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Appendix B: Hydrographs, pollutographs and water quality data for the
Kimmage residential catchment
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11 March 2011 Kirrvnage Storm SitfTwnarv l o f  3

11 March 201 ?

US Sanipie I
A  US Sample

11-oo 12.00 13:00 14 00 15 00 16-00

Rainfall 5.2 mm Av rain in tens ity 1 2 m m /hr Analysis

Runoff 15.7 m3 Peak hourly i ntensity 3 m m /hr
Sir\g;e i» t t  e 55CDCIA 142CD m2 Peak lOmin rain in tensity 5 4 m m /hr

Runoff Coeff 0.21 F low dura tion 220 m-nutes Prev Ran 10/0^2011 DC 56 F'ovv start lb '0 3 /2 0 U  12:20
ADP 1.4 days Average flo w 12 ■-/s Ra n Start 11/W 2C11 IQ  48 Flow end U /0 3 /2 0 1 i 16:00
Rainfall duration 252 minute: Peak f lo w 4 •/s Rainerxi 1 1 /W 2 0 1 1 15:00

11 March 2011 Kimmage Storm Summary 2 o f 3
Vr V i/V t SSC SSC*Vi/Vt pH MSS

[tl [mg/1] [g]
Sample
Dbl 1455 0.09 18 2 8.0 26
DS2 1363 0.09 76 7 7.9 104

USl L333 0.08 220 19 8.0 294

US2 552 C.04 502 18 7.9 277
US3 1067 0.07 89 6 8.0 95
US4 2448 0.16 92 14 8.0 224

US5 2550 0.16 74 12 7 9 189

US6 1989 0.13 58 7 7 8 115

U57 1701 0.11 52 6 8.3 39
US8 1246 0.08 36 3 9.1 44
Min 18

Max 502
Med 75

EMC 93
Total Mass 1456
DSl 1455 0.093 18 2 8.4 26

DS2 3 6 1 5 4 0087 76 7 8.6 104

□S3 1340.22 0.C85 85 7 8.1 114
DS4 476.52 o.ra 185 6 7.9 88

DS5 1135.26 0072 87 6 7.9 99
DS6 2488.68 0158 77 12 7.9 191
DS7 2922.57 0186 73 14 7.9 214

DS8 2613.75 0166 57 9 7.9 148
DS9 1909.02 0122 49 6 7.9 94

Min 18

Max 1S5
Med 1 76

EMC 69

Total Mass 1077
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11 M arch 2011 Kimrrage Storm  Summary 3 o f 3

11 March 2011 Flow & SSC

~  500

— 400

—  300

-  200

Flow
USSSC  
DS SSC

- -  100

12 00 13 00 14 00 1500

04 April 2011 Kimmage Storm Summary lo f 4

in ir iiin

22 00 23 00 O D D 1 00

nfall 4.7 mm Av rain Intensfty 1.6 mm/hr Analysis
F^noff 11.7 m3 Peak houHyintensity 2.9 mm/hr

Sngle bottle SSC, PSDDCIA 14200 m2 Peak lOmin rain intensity 4.2 mm/hr
ftjn o ff Coeff 0.18 Flow duration 94 mi nutes Prev Rain 02/04/201120:12 Flow start 04/04/201123:58
ADP 2.1 davs Average flow 2.1 I/s Rain Start 04/04/201121:52 Flow end 05/04/201101:32
Rainfall dur 172 minutes Peak flow 3.8 1/5 Rain end 05/04/201100:44

1 1



0 4 -A p r- ll Kimmage Storm Summary
Vi V i/V t SSC SSC* V i/V t MSS <10 pm 10-20 pm 20-45 pm 45-90 pm 90-1000 pm DIO D50

[1] [m g/I] [g) (%1 [ % ] (%1 [ % ] m [ u m ] (jim)
Sample

DSl 1176 0.10 17 2 20
DS2 1830 0.16 34 5 62 42.9 28.5 18.5 5.1 5.0 3 12
USl 1076 0.09 158 15 170 26.7 21.0 21.5 13.4 17.1 4 22
US2 504 0.04 78 3 39
US3 475 0.04 103 4 49 28.2 29.8 28.5 9.3 4.2 4 17
US4 463 0.04 81 3 37
US5 509 0.04 67 3 34

US6 664 0.06 61 3 40 32.9 26.0 22.1 12.6 6.4 3 17

US7 671 0.06 64 4 43
US8 428 0.04 69 3 29
US9 407 0.03 65 2 26
USIO 474 0.04 53 2 25
U S ll 644 0.06 46 3 30
US12 2369 0.20 39 8 92 34.9 27.8 22.9 9.2 5.2 3 15

M in 17
Max 158
Med 65 3 17 61
EMC 60 2 18 90
Total mass 699

04 A p ril 2011 Kimmage / / /  Storm Summary
Vi V i/V t SSC SSC*Vi/Vt MSS <10 ^  10-20^m  20-4S ^  45-90 jim  90-1000 jim  DIO D50 D90

[II Im g /I] Ig l [%1 [ % ]  [ % ]  [ % ]  [ % ]  lum] [urn] [nm)
Sample

DSl 1297 0.111 17 2 22
DS2 1561 0.134 34 5 54 42.9 28.5 18.5 5.1 5.0 3 12

0S3 2384 0.204 63 13 149
DS4 2019 0.173 78 13 157 33.0 27.4 23.9 10.2 5.6 3 16

DS5 2135 0.183 70 13 149
DS6 2295 0.196 48 9 110 35.8 30.3 23.7 7.8 2.4 3 15

M in  17

Max 78

M ed 55 3 15

EMC S5

Total mass 641

2 o f 4

3 o f 4
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04 April 2011 Kimmage Storm Summary 4 of 4

j ^  April 2C11. Flow & SSC
4 160

3 120

2

1   Flow
- • —  US SSC 

DS SSC

0

0.00 1,00

21 May 2011 Kimmage Storm Summary l o f S

—  0 4

—  0.8 £

FIcm '

Rh-m
US Sarrple 
OS Sample

1900 20:00 21 00

Rainfall 3.9 mrr. Av rain irrtensity 2.7 rnm/hr Analysis
Runoff 7.8 m3 Peak hourly intensity 3.7 m m /hr

Single bottle SSC VSSDCIA 14200 m2 Peak lOmin rain intensity 7.8 m m /hr
Runoff Coeff 0.14 Flow duration 124 minutes Pre\- Rain 2V05/201116:46 Flow start 21/05/201119:06
ADP 0.1 days Average flow 1 I/s Rain Start 2V05/20111S:42 Flow end 21/05/2011 21:10
Rainfall duration 88 minutes Peakflow 3,4 1/5 Rainend 2V05/201120:10
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21M av2011 Kimmage StormSummary
Vi Vi/Vt SSC SSC*Vi/Vl MSS VSS v ss* v i/v t MVSS OC

[1] [me/ll [£] [mg/11 [g] [ % ]

Sample

USl 416 0.05 118 6 49 19 j. 8 16
US2 30C 0.04 192 7 58 41 2 U 22
US3 202 O.CB 341 9 69 78 2 16 23
US4 278 0.W 266 9 74 69 2 19 26
US5 246 0.03 271 9 67 70 2 17 26
US6 138 0 0 2 217 4 30 58 1 8 27
US7 302 0.04 174 7 52 53 2 16 31
US8 524 0.07 147 10 77 53 4 28 36
US9 389 0.05 88 4 34 37 2 15 42
US 10 319 O.CW 76 3 24 33 1 10 43
US 11 321 0.04 84 3 27 36 1 12 43
US 12 352 QOS 108 5 38 43 2 15 40
US 13 350 a w 116 5 41 50 2 18 43
US 14 258 0.03 177 6 46 102 3 26 58
US 15 237 0.(B 92 3 22 42 1 10 45
US16 340 0.04 82 4 28 37 2 13 45
US 17 544 0.07 71 5 39 36 3 20 51
US 18 539 0 07 52 4 28 31 2 17 60
US 19 1766 0 23 54 12 95 31 7 54 57

Min 52 19
Ma* 341 102
Med 116 42
EMC 115 43 37
Total Mass 897 334

21 May 2011 Kimmage Storm Summary
Vi Vi/Vl SSC SSC*Vl/Vt MSS VSS VSS*Vi/Vt MVSS OC
tn (mg/IJ igl [mg/ll [gl [ %]

Sample

DSl 1581 0.20 24 5 37 12 2 19 52
DS2 891 0.11 286 33 255 55 6 49 19
DS3 965 0.12 176 22 170 53 6 51 30
DS4 1078 0.14 S3 11 90 33 5 35 39
DS5 942 0.12 106 13 99 41 5 39 39
0S6 2366 0.30 74 22 176 39 12 92 52

Min 24 12
Max 286 55
Med 94 40
EMC 106 36 34
Total Mass 827 289
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21 May 2011 Kimmage Storm Summary 4ofS

21 May 2011 Flow & SSC
400

Flow 

US SSC 
OS SSC

300

200

100

20;0019.00

21 May 2011 Kimmage Storm Summary SofS

,21 May 2011 Flow & VSS 1
1204

' Flow
US VSS 

^  DS VSS 100

3

ao

2 60

40

1

20

0

20 0019 00

U)
W>
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18 June 2011 Kimmage Storm Summary l o f  1

10 Jiir»*201l

T

Cl
18 00 »900

Rainfall 5.1 mm Av rain in tensity 2.7 m m /hr Analysis
Runoff 13.4 m3 Peak hourly in tensity 4.4 m m /hr
DCIA 14200 m2 Peak lOmin ra in in tensrty 16. S m m /hr
Runoff Coeff 0.19 Flow d ira tio n 114 minutes Prev Ra n 17/06/201116:58 Flow start 18/0&’ 2011 IS: 18
ADP LO days Average flo w 2 /s Rain Start 18/06^'201117:20 Flow end 18/0&'aD112[):U
Rainfall duration 112 min Peak flo w 12.7 :/s Rain end 18/06/201119-. 12

06Juiy2011 Kimnrttge Storm Summary

Rainfall 5 mm Av rain intensity 3.1 m m /hr Analysis
Runoff 49.5 m3 Peak hourly intensity 4 8 m m /hr
DCIA 1420G m2 Peak lOmin rain intensity 19. a m m /hr
Runoff Coeff C M Flow duration 104 minutes Prev Ra n 06/07/201105:02 Flow start 06/'C7/201117: G2
ADP 0.^ days Average flow 7.9 !/s Ra n Start 06/07/201116:08 Flowend 06y'07/201118: AS
Rainfall dur 98 minutes Peak flow 58 i/s Rain end 06/07/201117:46
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16Ju^2011 Kimmage Stom i SummarY lo f  3

16 juty 20*2

G.4

—  0 .8  s .

—  Flow 
^  Rdin 
•  Sample

19:0013CXJ 15 00 18:001400 16:00

Rainfall 3.6 mm Av rain in tensity l . I m m /hr Analysis
Runoff 2.1 m3 Peak hourly intensity 2.3 m m /hr

SSC &PSDDCIA 14200 m2 Peak lOmin rain in tensity 7.8 m m /hr
Runoff Coeff 0.04 Flow duration 204 minutes Prev Ram 15/07/201114:58 Flow start 1^07/201115:22
ADP 1.0 days Average flow 0.2 I/s Rain Start 16/07/201114:02 Fk)w end W 0 7 /2 0 1 1 18:46

Rainfall duration 202 min P eakfiow 3 8 1/5 Ra'n end 16/07/201117:24

16 July 2011 Ktm mage//Storm  Summary 2 o f 3
Sarnple VI V i/V t SSC SSC*Vi/Vt MSS pH <10^m  1 0 2 0 mid 20-45Mm 4S-90^m  90-1000Mm DIO D50 090

[I] [m g /I] [g ] t%] [% ] [% ] [%) [%] [nm ] [jim ] [\xm ]

LISl 317 0.15 4C 6 13 7.1 1C. 6 12,1 22 3 22.6 30.3 10 52 383
U52 666 0.32 63 20 42 6.9 16.2 22.9 308 17.1 U .3 7 26 111
US3 S88 0.28 86 24 50 7.1 2 L2 27.2 30.5 13.2 7.5 6 21 77
US4 334 0.16 51 8 17 6.8 2L1 26.4 30.2 15.3 6.9 6 21 75

U55 203 QIC 22 2 5 6 9 22.7 23 2 28 8 19 4 5 9 5 22 75

M'H 22
Max 86

Med 51 6.9 6 23 75
use 76
EMC 60 6 26 106
Total Mass 127

DSl 317 0.15 84 13 27 6.8 12.7 15.8 25.7 19.3 22.3 8 4C 494
D52 666 032 34 11 23 6.7 14.5 18 0 29.3 23.5 14 7 8 33 113
D53 588 0.28 7C IS 41 6.7 16.7 23 3 318 19.1 9.2 7 26 86
0S4 334 0.16 74 12 25 6.7 2C.4 23.1 28.4 19.3 8.9 6 24 85
DS5 203 C.1C 36 3 7 6.8 15.5 21.C 32.5 24.7 6.2 7 28 78

M n  34
Max 84
Med 70

DSC 74
EMC 58
Total Mass

17



16Jiriy20U 16 July 2011 Kimmage Storm Summary 3 of 3

:l6JuJy20i;^ FJow & SSC
lOO

—  ao

—  60

—  40

' ■— Flow 
•  USSSC 

— / i -  DS SSC

170C 1730 1800

21 July 2011 Kimmage Storm Summary - SUB EVENT l o f 3

0 8

Q.8

700500 6-00

Rainfall 3.9 mm Av rain intensity 2 m m /hr Analysis
Runoff 3 m3 Peak hourly intensity 2.9 m m /hr

Singe bottle SSCDCIA 14200 m2 Peak lOmin rain intensity 4 2 m m /hr
Runoff Coeff 0.05 Flow duration 72 minutes Prev Ra n 17/07/201100:06 Flow start 21/07/2011 06:02
ADP 4.2 dav's Average flo w 0.7 :/s Rain Start 21/07/201105:06 Fiow end 21/07/2011 07:14
Rainfall dur 116 min Peakflow 1.7 I/s Rain end 21/07/201107:02
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21 July 2011 K im m ^e Storm Summary
VI V i/V t SSC SSC^ViA't M 55

[i] [rng/l] [£]
Sample

USl 551 0.19 53 10 29
US2 4S9 0.16 22 4 11
US3 547 0.18 15 3 8
U54 510 0.17 11 2 5
U55 871 0.29 10 3 9

Min 10
Max 53
Med 15
EMC 21
Total Mass 62

DSl 551 0.19 20 4 11
0S2 489 0.16 16 3 8
D53 547 0.18 18 3 10
DS4 510 0.17 9 2 5
D55 871 0.29 11 3 9

Min 9
Max 20
Med 16
EMC 14
Total Mass

2 1 Ju iv2 D ll Kimmage Storm Summary

21 July 2011-Flow SSC
GO

50

40

30$

0.8

20

l-k>w 
US SSC 
DS SSC

6 IX) 7 00

2 of 3

3 o f 3
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27 July 2011 Kimmage Storm Summafy l o f  5

19:00 21:00 23:00 1 00

Rairtfall 6 9 mm Av rain Intensity 1.4 m m /hr Analysis
f^unoff 6.9 m3 Peak houriy intensity 3.6 m m /hr

SIngte-bott e SSC&VSSDCIA 14200 m2 Peak lOmi n rai n intensity 6.6 m m /hr
Runoff Coeff 0.07 Flowduration 292 minutes Prevrain 21/07/201115:56 F low start 27/07/20112Q 40
ADP 6.2 d9/s Average flo w 0.4 ;/s Rain start 27/07/2C1119:42 Flow end 28/07/201101:32
fb in fa ii duration 290 min Peak f lo w 3.9 i/5 Rain end 28/07/2011OC 32

27 July 2011 Kimmage Storm Summary 2 o f S
Sample Vi V l/V t ssc SSC*Vi/Vt MSS vss vss*vi/vt MVSS OC <10 9 1 20-4 5  ( im  4 5 -9 0  ( im 9 0 -1 0 0 0  |im DIG 050 0 90

[1] Im e /I] [£] (m g /ll [m e / ll [% ] [% ] { % ] i% ] [% ] \% ] (tim ] iMm) tu rn}

USl 936 0.14 42 5 7 40 19 2.5 17 44 7.7 5.1 16.9 46 0 24.3 13 63 116

US2 426 0 0 6 29 1 8 13 8 0.5 3 26

□S3 48S 0.07 31 2.2 15 15 1.1 7 49 12.0 9.2 26.4 38.9 13.5 8 47 98

US4 553 0.08 27 2.2 15 9 0.7 5 31

US5 763 O . l l 39 4.3 30 18 2.0 14 47 14 4 14 2 28 7 31 8 10.9 7 38 92

US6 669 0.10 41 4.0 28 26 2.5 17 62

US7 478 0.07 18 1.2 9 7 0.5 3 39

US8 706 0.10 16 1.6 11 9 0.9 7 58

US9 686 0.10 16 1.6 11 12 1.2 8 74

USIC 1213 0.18 10 1.7 12 5 0.9 6 50 25 7 23.2 29.4 18,1 3.6 4 21 67

use 23 8 36

M in 10 5

MaK 42 26

Med 28 11 7 43 96

EMC 26 13 48 7 38 96
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27 July 2011 Kimm age s to rm  Sum m ary
Sam ple Vi Vi/Vt SSC SSC*Vi/Vt MSSC VSSVSS*Vi/Vt M VSS % Organic

[■1 [mg/11 tgl (m g/l) [m g/l]

DSl 936 0.14 76 10.4 72 35 4.8 33 46
DS2 426 0.06 43 2.7 18 16 1.0 7 36
DS3 485 0.07 70 4.9 34 36 2.5 17 51
DS4 553 0.08 36 2.8 20 18 1.4 10 49
DS5 763 0.11 80 8.9 61 51 5.6 39 63
DS6 669 0.10 78 7.5 52 44 4.3 30 57
DS7 478 0.07 44 3.0 21 20 1.4 9 45
DS8 706 0.10 31 3.2 22 19 1.9 13 60
DS9 686 0.10 52 5.2 36 36 3.6 25 69
DSIO 1213 0.18 45 7.8 54 33 5.8 40 74
DSC 34 13 39

Min
w

31
r

16
Max

w
80

r
51

M ed 48
r

34

EMC 56 32 57
T otal M ass 390 223

27 July 2011 K im m age Storm Sum m ary

27 July 2012. Flow & S SC
4 100

80
3

60

2

1
Flow 
US SSC 
DS SSC

0

22 GO 23 00

3 o f  5
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27 July 2011 Kimmage Storm Summary 5 o f 5

27 July 2012 Flow & VSS
I—  60

—  5C

2C

— Flow 
— # —  US VSS 
— Zs- DS VSS

 r

22 00 23.00

06 August 2011 Kimrnage StormSummary l o f l

12

8

4

0

1600 17:00 18:00 10 00

Fbinfall 9.9 mm Av rain intensity 4.6 m m /hr Analysis
Runoff 23.9 m3 f^akhouH y intensity S m m /hr
DCIA 142GD m2 Peak lOmin rain intensity 13.8 m m /hr
f t jn o ff Coeff 0.17 H ow  duration 162 minutes Prev rai n 28/07/201107:36 FI ow start 06/08/3D111630
ADP 9.4 days Average flo w 2.5 1/5 Rain start 06/08/201116fl4 Flow end 06/08/2011 ia i2
Rainfall dur 13D minutes Peakflow 9.1 1/5 Rain end 06/08/201118:14

22



15 August 2011 Kimmage Storm Summary l o f  12

8

6

2

—— Flow 

K.Hin 

•  Sample

0

8 00 10 00 20:0015 00 16 00 1

Rainfall 5 mm Av rain intensity 1 m m /hr Analysis

Runoff 7.2 m3 Peak hourty Intensity 3.4 m m /hr

S;ng« bott*e SSC. VSS, m etais & PEXIA 14200 m2 Peak lOm inrain intensity 5.4 m m /hr
Runoff Coeff 0.1 Flow duration 78 m inutes Prev Rain 12/OQ/20112Q5B Pow start 15/08/2D1118:42

ADP 2.8 da>‘S Average flow 1.5 '/s Rain Start 15/09/201114:52 Flovv end 1 5 /0 8 /X ll  3D:0C
Rainfall duratio 308 mm Peak flo w 5.4 /s Rain end 15/0^20112Q0D

IS August 2011 Kimmage Storm Summary

VI V l/V t SSC SSC*Vi/Vt M  SS VSS VSS*Vi/Vt M VSS OC

[1] [m g /ll [gl [mg/1] [g] [ % ]

Sample

USl 581 0.08 81 7 47 6 1 4 8
US2 689 0.10 66 6 45 17 2 11 25

USB 550 0.08 72 6 40 18 1 10 25
US4 654 0.09 122 11 80 22 2 14 18
US5 459 0.06 110 7 51 19 1 9 17

US6 485 0.07 90 6 43 19 1 9 21
US7 463 0.06 71 5 33 23 1 10 32
US8 512 0.07 75 c 39 20 1 10 26
US9 632 0.09 54 5 34 21 2 13 39
USIO 453 0.06 42 3 19 18 1 8 43
U S ll 403 0.06 34 2 14 15 1 6 44

US12 1316 0.18 29 5 39 14 3 19 49

M in 29 6

Max 122 23
M ed 72 19
EMC 67 17 26
Total Mass 483 124
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15 A ugust 2011 Kimmage Storm Summary
Vi V i/V t SSC ssc*viM M SS vss VSS*Vi/Vt M VSS OC

[1] [m g/ll [g] [mg/>l (gl [%1
Sam ple

DSl 581 0.08 32 3 18 7 1 4 23
DS2 689 0.10 66 6 45 11 1 7 17
DS3 550 0.08 57 4 31 14 1 8 24
DS4 654 0.09 82 7 53 19 12 23
DS5 459 0.06 105 7 48 21 1 10 20
DS6 485 0.07 110 7 53 21 1 10 19
DS7 463 0.06 79 5 37 20 1 9 26
DS8 512 0.07 67 5 34 20 1 10 30
DS9 632 0.09 54 5 34 21 13 40
OSIO 453 0.06 45 3 20 19 1 8 42
D Sll 403 0.06 37 2 15 18 1 7 49
DS12 1316 0.18 32 6 42 15 3 19 46

Min 32 7
Max 110 21
M ed 61 19
EMC 60 17 28

3 o f  12

Total M ass 120

15 August 2011 Kimmage Stom i Summary 4 of 12
FP NFP FCd NFCd FCr NFCr FCu NFCu F Ni NF Ni F Pb NF Pb FZn NFZn

(M g/n (M g/I] iM g /n [M g/n [Mg/ll [Mg/11 tM g/n tM g /n iM g /n (M g/n iM g /n [M g/n (M g/n [Mg/ll
D etection Limit 5 5 2 2 2 2 5 5 5 5 5 5 5 5

USl 14 69 ND ND ND ND 10 38 ND ND 6 20 10 54
US2 263 ND ND 30 ND 12 97
US3 201 327 ND ND ND ND 11 31 ND ND 4 15 5 110
US4 346 ND ND 29 NO 15 120
US5 166 336 ND ND ND ND 11 27 ND ND 5 14 12 115
US6 292 ND ND 26 ND o 110
US7 115 242 ND ND ND ND 13 36 ND ND 6 22 27 102
US8 244 ND ND 35 ND 21 109
US9 95 246 ND ND ND NO 13 42 ND ND 4 21 17 110
USIO 221 ND ND 58 ND 20 72
U Sll 94 226 ND ND ND ND 12 43 ND ND 3 21 25 92
US12 201 ND ND 35 ND 16 52

Min 14 69 10 26 3 9 NO 52
Max 201 346 13 58 6 22 27 120
M ed 105 245 11 35 5 18 15 106
EMC 118 248 12 36 5 17 16 91

Filtration blank ND ND ND 10 ND 5 NO
D igestion blank ND NO ND 30 ND 5 ND

24



IS  August 2011 Kimmage Storm Summary
FP NFP FCd NF Cd F Cr NF Cr FCu NFCu F Ni NFN i FPb NF Pb FZn

[Mg/n [Mg/I| iMg/n iMg/l] EMe/i] (Mg/11 [Mg/n [Me/n [Mg/n Ims/ I ] iMS/t] iMe/n
D etection Lim it 5 5 2 2 2 2 5 5 5 5 5 5 5

DSl 10 48 ND ND NO ND 12 13 ND ND 6 13 ND
DS2 94 ND ND 23 NO 17
DS3 121 205 NO ND NO ND 13 21 NO ND 4 17 NO
DS4 324 ND ND 35 ND 22
DS5 179 352 ND ND ND NO 14 31 ND ND 4 20 ND
DS6 345 ND ND 35 ND 24
DS7 155 309 ND ND NO ND 12 35 ND NO 5 23 ND
DS8 301 ND ND 56 NO 24
DS9 122 257 ND ND ND NO 13 34 ND ND 5 20 ND
DSIO 243 NO ND 42 NO 19
O S ll 102 241 ND ND ND NO 15 43 ND NO 5 20 ND
DS12 209 NO ND 33 NO 15

M in 10 48 12 13 4 13 ND
Max 179 352 15 56 6 24 ND
Med 122 250 13 54 5 20
EMC 119 236 33 19

O S llN FR E P l 238 48 19
DS11NFREP2 244 39 21
RPD 3 20 9

5 o f 12 
NFZn

lMg/>l
5

18
27

53

90

86
94

83
83 

90 
81 

78 

58

18
94

82

68

84 

73 
14

19 A ugust 2011 K im m age Storm  Summary 6 o f  12

5 August 2011 Flow & SSC
14G

120

4 IOC

80

2 60

 riow

u s  SSC 

^  DS SSC

40

0 20

18 30 19.00
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IS August 2011 Kimmage Storm Summary

15 August 2011. Flow & VSS
6

20

4

16

7

——  Flow
US VSS 

Za- DS VSS

0

18 30 19 00

IS August 2011 Kimmage Storm Summary

15 August 2011 Flow & Organic Content

40

30

—  20

10

18.30 19 00
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BOSeptember 2011 Kimmage Storm Summary lo T lO

30 Scptenbt^r 2()11

0 4

17;0U 210U16;CW 18U0 190(J 20:i)0

Rainfall 8.3 mm Av rain intensity 2 mm/hr Analysis
Runoff 3C.6 m3 PeakhouHy intensity 2.7 mm/hr

Singie bottle SSC. VSS, PSD. metais, P.DCIA 14200 m2 Peak lOmtn rain intensity 6.6 mm/hr
Runoff Coeff C.26 Flow duration 306 m.nutes Prev Rain 25/09/201114:00 Fiow start 30/09/201116:40
ADP 5.1 days Average flow 1.7 I/s Râ n Start 3Q/09/201115:40 Flowend 30/09/201121:46
Rainfall duration 246 mln Peakflow 6.6 Is Ra'P end 30/09/201119:46

50 S e o - ll Kimmage / /  S torm  Summary 2 o f

Vi V i/V t SSC SSC-Vl/Vl MSS V «  VSS-Vl/Vt MVSS OC pH <10 p m 10-20 pm 20-49 p m  45 -9 0  9 0 - 1 0 0 0 ^ DIO DSO D90

PI [me/tj [£] (m g/ll \S] PS] [%] {% ] ! H | t > \ IHJ lum ] [um l [>unl
Sample

usa 926 0.03 S3 2 76 18 1 17 22 7.7

US2 6 i3 0.02 l i 9 3 96 22 3 l i 15 54.9 30.1 11.1 19 2.0 3 9 25
US3 1C32 0.03 7 i 2 76 18 1 19 25 8.C 47.5 33.7 14.7 2.7 1,4 £. 10 23
USi 1031 0.03 2 iS 16 1 16 34 34 9 37.1 21.4 33 2.8 5 13 35
U55 10-i3 0.03 2 i8 19 1 2: 7.3 354 28.1 212 9.3 5 9 i 14 65
US6 992 0.03 26 1 26 11 c 11 41
US? 1363 0.03 17 1 18 6 c 7 37 7.3
US8 1071 0.03 16 1 17 8 0 8 iS

US9 1301 0.04 17 1 22 8 0 11 48 7.2
U510 1285 3.0A 31 1 iO 12 1 15 39 9.6 16.6 320 21.1 20.7 10 36 133

U511 IC l i 0.03 31 1 31 1^ c 1-i u . 72 8.0 14.2 263 22.2 29.3 12 47 151
US12 2C32 0.07 28 2 56 11 1 23 40
US13 330^ 0.11 18 2 60 15 2 5C 83 7.2 5.7 8.2 23i3 306 31.5 16 62 152
U S li 3^&S 0.11 23 3 81 17 2 61 75 5 7 9.2 2 4 1 28 1 32 1 15 6C 158

US15 3183 0.10 23 2 72 16 2 51 71 7.1 11.3 18.5 393 23.3 7.6 9 31 81

USIS 3003 O.IC 2C 2 60 15 1 -5 75 68 10.6 325 30.7 19.4 14 45 120
U517 ■:2‘i3 0.1«i 13 2 55 8 1 35 65 7.7

M n 13 6
Mai 1^9 22

Med 26 15 73 10 33 103
EMC 29 14 47 5 22 106

29



30-Sep-11

Sample

Vi Vi/Vt

[ I ]

Kimmage / /  Storm Summary 

SSC Vi/Vt MSS VSS VSS*Vi/VtVI VSS OC<10i<tn 10-20 Jim  20-45 jjun 4 5 -9 0 n m  90-1000 lim

[mg/I] U1 U 1  1 * 1 [%) (X) [9SJ [iiml

J o f  10 

050 D90

[liml Iiim)

DSl 926 0.03 17S 5 164 26 0.80 2<i 15

0S2 643 0.02 140 3 90 26 0.55 17 19 3 9 7 29.7 17.9 6.0 6.7 3 13 60

DS3 1032 0.03 97 3 100 22 0,74 23 23 4C.4 29.1 17 3 6.5 6.6 3 12 62

DS^ 1031 0.03 69 2 71 21 0.71 22 31 31.9 29.9 18.9 9.4 10.0 5 15 9C

DS5 1C43 0.03 41 1 43 17 0.58 18 41 25.7 26.3 19.2 13.2 15.6 5 19 114

DS6 992 0.03 40 1 39 14 0.44 14 35

DS7 1063 0.03 28 1 30 12 0.40 12 41

DS8 1071 0.03 22 1 24 10 0.35 11 45

DS9 1301 0 0 4 18 1 23 11 0.46 14 61

DSIO 1285 0.04 27 1 35 17 0.70 21 61 8.1 11.8 24.0 25.0 31.2 12 55 151
D S ll 1014 0.03 56 2 57 20 0.68 21 36 7.9 15.6 3 2 0 22.2 22.3 12 39 138

DS12 2032 0.07 43 3 87 15 1.02 31 36

DS13 3304 0.11 25 3 82 15 1.58 48 59 4.7 8.5 23.4 29.7 33.7 17 63 153

DS14 3488 0.11 35 4 121 Id 1.64 50 42 5.6 9.4 27.7 30.4 26.8 15 53 14C

DS15 3183 0.10 15 2 49 9 0.93 28 58 5.8 9 5 28.8 30.0 25 5 15 52 141

DS16 3003 0.10 22 2 65 14 1.38 42 65 5.4 7.8 26.8 32.2 27.9 17 56 141

DS17 4243 0.14 14 2 58 7 1.03 31 54

M>n

Max

Med

EMC

14

178

35

37

7

26

15

14

Total Mass 1138 429

30 S ep tem b er 2011 Kim mage Storm Sum m ary
F Cu NF Cu F Pb NF Pb FZn NFZn

IM6/'] [M6/I] iMg/l] [|ig/U It*g/I]
Detection Limit 5 5 6 6 5 5

USl ND 27 ND 12 16 68
US 2 ND 18 ND 14 18 67
USB ND 11 ND 9 17 58
US4 ND 7 ND ND 22 42
US 5 ND 15 ND ND 29 164
US 6 ND 15 ND ND 24 64
US 7 ND 11 ND ND 22 37
US 8 ND 11 ND ND 18 34
US 9 ND 12 ND ND 23 46
US 10 ND 8 ND ND 19 49
US 11 ND 5 ND ND 24 68
US 12 ND 11 ND ND 18 48
US 13 NO 13 ND ND 39 61
US 14 ND 11 ND ND 32 44
US 15 ND 8 ND ND 35 55
US 16 ND 9 ND ND 38 42
US 17 ND 9 ND ND 42 42

Min ND 5 ND ND 16 34
Max ND 27 ND 14 42 164
Med 11 23 49
EMC U 30 53

Digestion Blank ND ND ND

4 of 10

Fitration Blank ND ND ND

30



30 September 2011 Kimmage

FCu NFCu

Storm Summary

FPb NFPb FZn NFZn

iMg/U [p « /ll (Mg/ll lMg/l| [Mg/l]
Detection Lim it 5 5 6 6 5 5

DSl ND 12 ND 14 48 72

DS2 ND 12 ND 12 45 65
DS3 ND 14 ND 8 48 59
0S4 ND 13 ND 8 55 63
DS5 ND 9 ND ND 65 60

DS6 ND 16 ND ND 62 63

DS7 ND 7 ND ND 54 33

DS8 ND 14 ND ND 50 40
DS9 ND ND ND ND 54 20
DSIO ND 10 ND ND 51 31
D S ll ND 15 ND ND 51 47

DS12 ND ND ND ND 44 44

DS13 ND 7 ND ND 72 38
0S14 ND NO ND ND 65 45
DS15 ND ND ND ND 59 25
DS16 ND ND ND ND 63 50
DS17 ND 12 ND ND 74 20

Min ND 7 ND ND 44 20
Max ND 16 NO 14 74 72
Med
EMC

10
9

54 45
40

30 Septem ber 2011 Kimmage Storm Summary 6 o f 10

30 September 2011. Flow & SSC
200

Flow 
US SSC 
DSSSC6

160

120
4

2

40

0

18.00 19.00 20 00 21 00
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30 September 2C11 Flow & VSS
30

i —  Flow

1 " US VSS

i — DS VSS

25

20

20 00 21 0018 00 19,00

30 September 2011 Kimmage Storm Summary 8 of 10

30 September 2011. Flow & OrgaoK: Content
100

Flow 

USO C  
DS OC

80

I—  60

20

21.0018 00 19,00 20 00
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01 O c to b e r  2011 K im m age a o r m  S um m ary l o f  9

t O c to b e ' 2011

  Fkjw

H  R a in fo lt 

•  SarnplH

F^i nfal) 3 .5 m m A v rain  in te n s ity 5 .3 m m /h r A nahrsis

R unoff 26 m 3 P e a k  h o u r ly  In ten sity 3 5 m m /h r

S ingle b o t t l e  SSC VSS, PSD. m eta ls , P.DCIA 14200 m 2 P eak  lO m in ra in  in ten sity 14 4 m m /h r
R u n o ff C oeff 0 .52 Flow  d u ra t io n 72 m in u te s P rev  Rain 3 0 /0 9 /2 0 1 1 1 9 :4 6 Flow  s ta r t O V l^y  201100:32

ADP 0.2 days A v erag e  f lo w 6 1/5 Rain S ta rt 0 1 /1 0 /2 0 1 1 0 0 :0 4 Flow  er>d O V IQ '201101-44

f ^ in fa l t  c turation 40 m in P eak  flo w 22 1/5 Rain en d 0 1 /1 0 /2 0 1 1 0 0 :4 4

Sam ple

Kimmdge / /  Storm Summary 2 of9
V iV ^V l SSC SSC-V^Vt MSS VSS VSS-Vi^Vt MVSS OC <10|im  10-20lim  20-45 pm 45-90nm  90-1000|im DIO D50 D90
[I] [m s/U  [g] Im g/I] le ) P6I ( « 1  (% ) [H ] [H I  [H ] [Mm] [um ] ( |im l

USl i i8 7 0.17 920 159 i.126 139 62«i 15 13 3 181 27.6 19.1 22.0 8 3-i 181

US2 3255 0.13 683 86 2 2 i l 128 16 i l 5 19 9 8 16.7 29.1 19.5 23.8 10 38 255
US3 3 1 U 0.12 320 38 997 82 10 255 26 6.6 12.6 29.1 2 i.3 27,3 13 47 218

15^ 2652 0.10 273 28 723 7-: 8 195 27 10.1 16.7 28.1 19.1 2^.5 10 39 2^3

US5 32 6C 0.13 155 19 505 52 7 17C 3 i 7.2 135 32.5 2^.9 21.7 13 42 161
US6 9183 0.35 92 32 8-il 33 12 299 36 6.7 I I S 33.3 27.6 20,5 13 ^3

M n 92 33
Max 920 139

Med 297 73 11 41 200
EMC 363 75 21 9 38 192

DSl -:^87 0.17 2752 476 123^7 181 31 812

D52 3255 0.13 1218 153 3966 98 12 320

DS3 3 1 K C.12 563 68 1753 63 a 195
DSi 2652 3.10 333 3 i 882 52 5 137

DS5 32 6G 0.13 229 29 747 i5 6 K 7

Dse 9133 0.35 96 3 i 88C 29 1C 27C
M n 96 29

Max 2752 IS l
Med CC8 57

EMC 793 72

Total Mass 205 76 1882

7 9 3 1313 19.2 15.5 42.9 11 67 29^

8 9.1 K .0 23.0 16.i 3 6 4 11 53 336

11 6,3 I I S 2 6 4 21.9 33.0 13 52 250
16 6.8 12 4 1 1 1 22.1 30.7 13 i g 260

20 7.1 124 27.9 23.8 2 8 4 13 i 8 232

31 6.1 103 31.8 30.5 21.3 1^ 47 136

12 50 250

35
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01 October 2011 Kimmage Storm Summary
FCu NF Cu F Pb NF Pb FZn NFZn

[Mg/IJ (Mg/I] lug/f] iMg/IJ (Mg/I)
5 5 5 5 5 5

USl ND 121 ND 103 7 512
US2 NO 94 ND 79 14 402
US3 ND 43 ND 29 22 175
US4 10 65 ND 45 21 264
US5 7 39 ND 23 30 169
US6 ND 24 ND 13 24 110
M’fl ND 24 ND 13 7 110
Max 10 121 ND 103 30 512
Med 54 ND 37 22 220
EMC 58 43 20 247

D51 ND 83 ND 153 13 679
0S2 ND 44 ND 86 23 396
DS3 7 28 ND 60 32 402
DS4 7 24 ND 46 31 236
DS5 12 49 ND 34 22 190
DS6 ND 24 ND 14 39 118
M n 7 24 ND 14 13 118
Max 12 83 ND 153 39 679
Med 36 ND 53 27 316
EMC 41 59 305

01 October 2011 Kimmage Storm Summary 4 o f 9

1 October 2011. Flow & S S C .
3000

—  Flow 

—  US SSC 
£ i-  DS SSC

2000

1000

0:30 1:00
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01 October 2011 Kimmage Storm Summary 5 o f  9

1 October 2011: Flow & VSS
200

" —  Flow 

US VSS 
DS VSS

160

120

40

0:30 1:00

01 October 2011 Kimmage Storm Summary

1 October 2011. Flow & Organ c Content
25

20

15

10

-------------- Flow

— —  USOC 
- z s -  DSOC ■
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0

0:30 1 00
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01 October 2011 Kimmage Storm Summarv 9 of 9
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01 October 2011 Kimmage Storm Summary lofl
, 1 - 2  O ctober 2011

i f l T T
1 I I  111  I r TlilfT

1 i
I

n .

3 !

l i

Rainfall 33.8 mm Av rain intensity 1.5 m m /h r Analysis

Runoff 574 m3 Peak hourly intensity 7 m m /h r
DCIA 14200 m2 Peak lOmin rain in tensity 12.6 m m /h r
Runoff Coeff 1.2 Flow duration 1360 nrt notes Prev Ra-n 01/1Q''201100:44 Flow Start 01/1Q/'2011[B:S2
ADP 0.1 days Average flovv 7 ;/s Ra n Start 01/10/201103:2C Flow end 0^10/201102:32
Rainfall dura tio r 1332 min Peak flow 55.9 ■/s Rain end 02/10/201101:3^

39



230ctober 2011 Kimmage StormSummary l o f  1

23 Ortober 2011
80 ■ 1 ^  I I I  in j i i i i  HBiii

60

§ 10

20 —  3

13 00 1500 1700 19 00 2100 1 00 300

Rair^all 27.6 mm Av rain in tensity L 6 m m /hr Analysis
Runoff 224 m3 Peak houH yintensrty 7.5 m m /hr
DCIA 1420C m2 Peak lOmin rain in tensity 19.8 m m /hr
Runoff Coeff 0.57 Flow duration 822 m inutes Prev Ra n 22/1CV20112Q Ifi F low start S /lC V 2 0 il 14:36
ADP QG days Average flo w 4.5 V s Ra^n Start 23/10/201109:42 R ow end 24/10/201104:18

Rairtfali duratior 1056 min Peak f lo w 58.7 ! / s Rain end 24/lCV201103:lS

24 October 2011 Kimmage Storm Summary

24 Oc:ooer 2011
120

?  *3

— “ f-lovv

IB

11:00 13-00 21 00

Rainfall 62.8 mm Av rain intensity 6.2 m m /hr Andysis
Runoff 1186 m3 Peak hourly intensity 21 m m /hr
DCIA 14200 m2 Peak lOmin rain i ntensity 25.8 m m /hr
Runoff Coeff 133 Flow duration 606 minutes PrevRa-n 24/10/201103t 18 Flow start 24/10/201111; 46
ADP 0 3 days Average f lo w 32.6 7s Rain Start 24/10/20110952 Flow end 24/lCV201121:52
Rairtfall duration 612 min Peak flo w 90 /s Rain end 24/10/2011 2QCM
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11 Novem ber 2011 Kjmmage Storm Simmary lo f  12
11 N overriL ier 2 0 t 1

—  F lo *

Q  t

•  Sii'nple

Rainfall 172 mm Av rain intensity 3.4 m m /hr Analysis
ftjnoff 546 m3 Peak hourivintensity 4.4 m m /hr Sing’s bottle  SSC.VSS. PSD. f ite re d  and non-fiitered 

metais and P.DCIA 14200 m2 Peak lOmin rain intensity 6.6 m m /hr
ftjnoff Coeff 0 . 2 2 Flow duration 324 m inutes Prev Ra n CB/W2011 08:42 Flow start 11/11/20111019
ADP 20 d a y s Average flow 2.8 /s Rs n Start 1V1V201109:22 F i o w  e nd 11/11/201115:43
Rainfall duration 306 mln Peak flow 8.7 / s Ra n en d 11/11/201114:28

11-N ov-ll Kimmage Storm Summarv 2 of 12
Vi Vi/Vt SSC SSC*Vi/Vt MSS VS5 VSS*Vl/Vt MVSS OC <10^01 1 0 -2 0 p m  20-45 n m  4S -9 0 n m  90-1000^01 DIO D50 D90

{(] (mg/n [g] (mg/ll [g] p6] [%] [ % ]  [% ]  (H I [ % ]  (nm] (urn) [i m u ]

Sample

USi 1428 0.026 24 0.63 35 12 0 32 17 5C 16.1 2 4 9 36.3 16.2 6 5 7 24 73

US2 944 0.017 27 0.47 26 13 0 22 12 48 17.4 23.9 33.5 15.5 9.7 6 24 88
US3 1192 0.022 26 05 7 31 12 0 2 5 14 45 16.4 24.4 34.5 16.3 8 4 7 24 82

US4 1C85 0.C2C 33 0.66 36 13 0 26 14 40 14.5 22 5 37.1 17.9 8.1 8 26 81
US5 1007 0.018 31 0.56 31 15 0,27 15 49 17.6 23.1 3L5 17.1 10.8 6 25 94

US6 969 0 C18 22 03 9 21 11 0 19 10 48 16.3 22 3 33.4 17.1 10.7 7 26 94

US7 1572 C.C29 24 0.71 39 10 0 28 15 39 15.1 21 8 35.3 18.0 9.8 7 27 89
US8 2651 0.019 23 1.11 6C 9 0 4 3 24 39 16.4 23.6 35.5 16.1 8.5 7 25 82

US9 2819 0.052 10 0S2 28 9 0 45 25 88 15.7 19.0 32.0 19.1 14.1 7 29 111
USIO 2768 0.051 16 0 5 2 45 9 0.43 24 52 15 4 19.4 33.6 21.4 9.7 7 29 91
USll 2664 0.W9 17 0,85 46 9 0 45 25 53 16.8 21.4 34.1 19.1 8.7 6 26 84

US12 2471 0.045 24 1.11 60 12 0.53 29 48 16.6 22.0 3 4 4 16.8 10.1 7 26 91
US13 2707 0.050 8 0.39 21 9 0.43 23

US14 2712 0.050 19 0S5 52 10 0.50 27 53
US15 2612 O.WS 12 05 7 31 9 0,44 24 76
USI 6 2772 0.051 4 0 2 0 11 8 0 38 21
US17 3015 0.055 11 0.63 34 9 0,52 28 83 15.5 18.0 29.1 20.9 16.5 7 32 122
US18 2868 0.053 47 2,45 134 13 0.66 36 27 10.6 14.8 34.0 25.9 14.6 9 37 111

US19 16354 0.3CC 36 10.76 587 16 4.9C 267 46 1L5 16.3 33.8 23.7 14.8 9 35 113
M n A 8
Max 47 16
Med 23 10 7 27 90

EMC 24 12 49 7 28 106
Total Mass 1328 651
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1 1 -N o v - ll Kimmage / /  Storm  Summarv 3 o f 12

V i V i/V t 5SC S S C ^ i/V l MSS VSS VSS*Vi/Vt MVSS OC <10 ^im  lO - f f lu m  20-45 Jim 4 5 -9 0 jim  9 0 -10 00 n m  DIO DSO D90

[1] [me/ll {£] [m£/n [g] [%] [%) {%] {%] m (%] iMin] [\im] [Mn>]
Sample

DSl 142S 0.C26 24 0.64 35 14 0.38 21 59 12.2 17.5 29.0 21.8 18.g 9 35 133
0S2 944 3.017 26 0,48 26 12 0.21 12 44 18.9 21.4 24.6 18,3 16,8 6 27 116
DS3 1192 0.022 23 0.51 28 13 0,29 16 57 16.4 21,8 29.6 18.5 135 7 27 1C6
DS4 1085 0.020 24 0.47 26 13 0.26 14 56 14.4 2C.6 30.4 19.5 151 S 29 112
DS5 1007 0.018 21 0.38 21 11 0.21 11 54 15.4 21.3 30.4 18.9 14.1 7 28 108
DS6 969 0.018 21 0.38 21 15 0.26 14 69 17.7 21.8 27.6 18.0 14.8 7 27 112
DS7 1572 0.029 42 1.20 65 19 0.55 30 46 13.8 19.7 33.0 20.4 13J 8 30 105
ose 2651 0.049 31 1.51 83 16 0.78 42 51 15.4 22.2 33.3 18.4 10.7 7 27 93
059 2819 0.052 12 0.64 35 11 0.54 30 84 11.6 16.8 34.1 23.3 142 9 33 106

DSIO 2768 0,051 21 1,09 59 13 0.66 36 61 13.6 18.4 33.2 21,8 12.8 8 31 103
DS ll 2664 0.049 31 1.50 82 13 0.65 35 43 15,3 21.0 339 19,5 10.1 7 28 91
0S12 2471 0.045 27 1,22 66 11 0.51 28 42 15.7 20.8 30,0 20,8 12.7 7 28 IC l
DSl 3 2707 0.050 12 0.59 32 10 0.51 28 87
DS14 2712 0.050 18 0 89 49 13 0.65 36 73 11.7 15.0 29,9 25,6 175 9 38 119

DSl 5 2612 0.048 14 0,66 36 13 0.63 34 94

DSl 6 2772 0.051 10 0.51 28 12 0.61 33
DSl 7 3015 0.055 13 0,69 38 11 0,62 34 90 12.0 15.0 28 1 21A 175 9 39 113
DSIS 2S6S 0.053 65 3.42 137 22 1.14 62 33 8.9 13.2 30.7 26.9 202 n 42 135
DSl 9 16354 0.300 48 14.46 788 19 5.66 308 39 10.7 16.0 34.9 24.0 14.4 9 35 112
M^n 10 10
Max 65 22
Med 23 13 7 30 1C9
EMC 31 15 48

Total M as 1706 826

11 N ovem ber 2011 Kimmage Storm  Summary 4 Of 12
f  P NF P FCd NF Cd FCr NF Cr FCu NFCu F Ni NF Ni F Pb NF Pb FZn NF 2n

iMg/l] [M g/l] [Me/I] [Mg/l] iMg/U iMg/ll ing/n lMg/l| iMg/n [Mg/l] [Mg/l] iMg/l] [Mg/H [Mg/l]
D etection  L im it 5 5 2 2 2 2 5 5 5 5 5 5 5 5

USl 139 219 NO ND 4 5 ND 13 ND 8 ND ND 32 39
US2 138 187 NO NO 4 5 ND 14 ND 5 ND 7 28 32
US3 497 575 NO ND 4 6 NO 14 ND 6 ND ND 16 22
US4 1337 1426 ND ND 6 7 NO 14 NO NO ND 6 21 38
US5 4620 4906 NO ND 5 7 ND 13 ND 5 ND 6 20 31
US6 182 227 ND ND 4 4 ND 14 ND 6 ND ND S 27
US7 1139 1240 ND ND 3 3 NO 14 NO NO NO NO 10 39
U58 167 232 ND ND 2 3 ND 15 NO ND ND NO 21 38
US9 169 220 NO ND 3 3 ND 14 ND ND ND NO S 26
USIO 176 236 ND ND 2 3 ND 14 ND ND ND 7 20 42
USll 282 355 ND ND 2 3 NO 14 ND 5 ND ND 22 27
US12 262 324 ND ND 2 3 ND 13 ND ND ND ND 20 26
US13 797 848 ND ND 3 4 ND 13 NO ND ND NO 32 38
US14 162 204 NO NO 3 4 ND 14 ND 6 6 7 21 27
US15 450 582 NO ND 4 4 NO 12 ND ND ND ND 20 24
US16 816 871 ND ND 5 5 ND 11 ND ND ND ND 21 21
US17 993 1023 NO ND 4 5 ND 12 ND ND ND 6 15 19
US18 184 262 NO NO 4 6 NO 10 NO 6 ND ND 20 32
US19 52 119 ND ND 3 4 ND 13 ND 6 ND NO 19 41
M in 52 119 2 3 10 5 6 6 5 19
Max 4620 4906 6 7 15 8 6 7 32 42
M ed 262 324 4 4 14 20 31
EMC 393 462 3 4 13 22 33
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llN o vern b e r20 1 1  Kimmage Storm Summary 5o f 12
F P W  P FCd NFCd F Cr NF Cr F Cij NF Cu FNi NF F Pb NF Pb FZn NFZn

[t ie /il [ug/1] [Mg/I] [Me/1] [Me/i] [Me/I] [ mb/ I [M€/I] [Mfi/ll [^€ /I] [Me/n [Mg/I]
Detect on Lim it 5 5 2 2 2 2 5 5 5 5 5 5 5 5

051 69 111 NO NO 5 6 NO 14 ND 11 ND NO 33 59
D52 75 13C ND ND 4 7 ND 15 ND 7 ND 4 36 38
DS3 137 213 NO ND 4 5 NO 14 ND 6 NO 4 42 49
DS4 62 117 NO ND 5 7 NO 14 NO 5 ND ND 26 3C
DS5 46 99 NO NO 6 S NO 15 ND 7 ND 7 45 51
DS6 203 255 NO ND 6 7 ND 12 NO 5 ND ND 41 44
DS7 521 634 NO ND 3 5 NO 16 NO 6 NO ND 35 42
DS8 221 284 NO ND 2 3 NO 14 ND 7 ND 7 26 32
DS9 136 173 NO NO 3 4 ND 5 ND NO ND 6 22 30
DSIO IOC 155 NO NO 2 3 ND 14 NO NO ND NO 28 35
D S ll 369 454 NO ND 2 3 NO 15 ND 6 ND 6 36 41
DS12 67 115 NO ND 2 3 NO 17 ND 6 NO NO 26 35
0513 337 403 NO ND 3 3 NO 15 ND 7 ND ND 5 11
0514 36 82 NO ND 3 5 ND 15 NO ND ND 16 22 30
0515 4S 95 NO NO 4 4 NO 13 NO NO ND ND 8 9
DS16 25 54 ND ND 4 4 NO 12 ND NO ND NO 29 34
0517 47 70 NO ND 5 5 NO 11 NO NO ND NO 24 30
0518 24 75 NO NO 4 6 ND 13 NO 5 NO ND 34 43
0519 36 102 NO NO 3 4 NO 15 ND 6 ND NO 36 47
Mm 24 54 2 3 5 5 4 5 9
Max 521 634 6 8 17 11 16 45 59
Med 69 117 4 5 14 29 35
EMC IM 16C 3 4 14 3S

056NF REPl 255 ND 7 13 6 ND 43
DS6NF REP2 255 NO 7 14 5 ND 47
RPD 0.1 0 7 18 9

11 November 2011 Kimmage Storm Summary 6 of 12
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11 November2011 Kimmage StormSummary 7 o fl2

11 Noven'ber 2011 Flow S Lagyed SSC
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24 November 2011 Kimmage Storm  Summarv l o f  9
2-4 N ovor’b € '2 0 1 1

?5 T T

—  0 5

10 —

U OO 1 6 0 0 19 OC 20.00 21 00 22 00 23 00

Rainfall 6.8 mm Av rain intensity 1 3 mm /hr Analysis
f^noff 18.4 m3 Peak hourty intensity 4.4 mm /hr Sir^ e b o tt«  SSC. VSS. PSD. filtered and non-fittered m e ta s  

and P.DCIA 1420C m2 Peak lOmin rain intensity 13.8 mm /hr
f^no(f Coeff 0.19 Flowduration 59 m'Outes Prev ram 16/1V201123.24 Fiow Start 24/IV  X I I  21; 24
ADP 7.7 da', 5 /Werageflow 5.2 ■/s Ra n start 24/1V201117; U F low e nd 24/11/301122:23
Rainfall duration 320 min Peakflow 16.9 ■/5 Ra n end 24/11/201122:38

Sample Vi Vi/Vt SSC SSC-Vi/Vt MSS VSS VSS-Vl/Vt P^SS ?60rg pH <10 Jim 9 1 20-45 nm  45-90 Mm 90-1000 Mm DIO D50 D90

[Q [mg/II \£] [mg/l] [g] t% l l%] [%1 [%] [\m] Qim] [pml

USl 1B89 0.10 209 21 39i 16 2 30 7 7.8 9.1 li .6 32.6 262 l l A 11 39 126
US2 3786 0.21 355 73 13^3 ia 10 182 l i 7.5 U .5 161 29.2 22 A 205 9 38 169
US3 3177 0.17 151 26 29 5 93 19 7.5 8.3 133 29.6 242 23.6 11 AS 185
USi 2Ai2 0.13 87 12 213 20 3 50 23 7.5 8A 130 31.1 25.6 21& 11 42 156
U55 23^5 0.13 67 9 157 18 2 i3 27 7.6 9.2 13.6 32.0 253 193 11 40 13i
US6 2338 0.13 20 3 47 9 1 20 u . 7.5 10 A 13.8 32.2 25.6 18.C 10 39 128
US7 2392 0.13 9 1 22 7 1 17 77 7.8 14.1 16.6 29.1 225 17.7 7 3-i 12C

Min

Max

Med

EMC

Total Mass

9

355
87

145

7

18
24

n  39 135
10 38 156

DSl 1889 0.10 80 8.3 152 11 1.2 21 14 7.9 7.1 11.6 28.2 28.0 251 13 49 153
DS2 3786 0.21 il24 87.3 160i 52 10.6 196 12 7.8 11.4 162 504 22.8 192 9 37 1^9
DS3 3177 0.17 251 A3.4 797 35 6.1 112 1^ 7.5 11.7 175 317 215 17.6 9 34 138
OSi 24^2 0.13 92 12.3 226 19 26 47 21 7.4 115 163 29.5 21.7 211 9 37 156
DS5 2345 0.13 6 i 8.2 150 16 2.0 37 25 7.5 112 163 31.1 22 S 18.6 9 36 132
056 2338 0.13 25 3.2 60 9 1.2 22 36 7.5 lO A 1^.6 30.2 240 20& 10 39 l i 2
DS7 2392 0.13 11 1.5 27 11 1.4 26 97 7.8 13.6 16.6 25.7 224 21& 8 37 130

Min

Max

Med

EMC

Total Mass

11
4 2 i

80
164

9

52
16

25

37 l-i3
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24 November 2011 Kimmage Storm Summary 3 o f 9
FP NF P FCd NFCd FCr NF a FO j NFCu FNi NFNi F Pb NF Pb FZn NF Zn

[ mb/ I ] [ me/1] [ne/l] [usA] [Me/I] [V&A] [MB/l] [Mfi/I] [mc/I] [Mfi/ll
Detect on Limit 5 5 2 2 2 2 5 5 5 5 5 5 5 5

USl ND 89 ND ND 2 5 5 15 ND 15 ND 9 5 64
US2 15 311 ND ND 6 11 8 41 ND 23 ND 27 15 136
U53 35 238 ND ND 2 3 10 21 ND 10 ND 15 19 86
US4 38 177 ND ND ND ND 5 15 ND 5 ND 9 15 42
US5 52 152 ND ND ND ND 5 15 ND 8 ND 7 9 38
US6 78 127 ND ND ND ND 12 IS ND ND ND 5 19 29
US7 59 117 ND ND ND ND 8 6 NO ND NO 5 24 17
Min ND 89 2 3 8 6 5 ND 5 17
Max 78 311 6 11 12 41 23 27 24 136
Med 38 152 8 15 9 15 42
EMC 39 189 8 21 12 16 65

DSl ND 12 ND ND 2 2 NO 5 ND ND ND 6 7 5
DS2 37 345 ND ND 4 7 NO 44 ND 23 NO 35 15 145
053 78 248 ND ND 4 5 11 24 ND 12 NO 17 46 78
DS4 54 164 ND ND ND NO NO 16 NO 5 NO U 19 55
DSS 44 U 8 ND ND ND NO 10 12 ND NO NO 7 U 24
DS6 49 106 ND ND ND NO ND U ND NO NO NO 13 26
DS7 8C 126 ND ND ND NO 10 15 ND NO NO NO 17 9
M.n NO 12 2 2 10 5 5 NO 7 5
Max 8C 345 4 7 11 44 23 35 46 145
^vled 49 128 15 7 17 26
EMC 50 183 2D 14 58

OgB ank ND ND ND ND ND NO ND NO NO NO NO NO 18 18
DSINF F«P1 349 ND 8 e 24 34 152
OSINF REP2 340 ND 7 43 22 35 139
RPO 3 13 5 3 9

24 November 2011 Kimmage Storm Summarv 4 of 9
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24 November 2011 Kimmage Storm SumirMwy

29 November 2011 Kimmage StormSummarv 1 of 10

29  NovemtMsr 2011

m n

<10 —

30

20

2 “

600 7 00 10 00 11 00 12 00 13 008 00 9 00

11.5 mm Av rain intensity 1.7 m m /hr Analysis
A jn o ff 55.8 m3 Peak houriv intensity 5.3 m m /hr Single bo ttle  SSC, VSS, PSD. filte red  and non-filtered 

metals and P.OCtA 14200 m2 Peak lOmin rain intensity 15.6 m m /hr
A jn o ff Coeff 0.34 Flow duration 121 minutes Prev rain 24/11/20U 22:38 Flow start 29/11/201109-10|
AOP 4.3 days Average flow 5 1/5 Rain start 29/11/201105:32 Flow end 29/11/201112:11
fb in fa il duration 39S min Peak flow 34 1/5 Rain end 29/11/201112:10
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29-N ov-ll Kmmage / /  Storm Sufnmary 2 o f l0

Sample Vi Vi/Vt SSC SSC*V/Vt MSS VSS VSS*Vi/Vt MVSS %Ors pH < 1 0 n m  10-20^#n 20-45  Mm 4S*90lim  9 0 1 0 0 0 DI O D50 D90

[I] [m e/l] [g] [mg/l] (gl [%1 [%1 [%] [%1 [%1 \iur^\ [nm] liim]

USl 10825 0.19 40 8 435 16 3 168 39 84 S. 3 l l A 23 3 245 30.6
US2 6513 0.12 217 25 1412 49 6 316 22 8.2 6.0 9.6 23.4 23.6 36.0 11 53 173
□S3 4582 0.08 198 16 909 41 3 189 21 84 7.1 11.1 259 22.4 322 15 62 361
US^ &68^ 0.C8 96 8 443 29 2 134 30 82 8 7 12 3 27.8 21.0 29 2 13 53 352
U55 •i734 0.08 86 7 407 25 2 120 29 77 8.3 125 2B2 22.3 28.1 11 46 317
LIS6 4701 0.08 43 4 202 15 1 69 34 7.9 13.1 16.8 29.7 20.8 19.6 12 46 296
US7 7712 0.14 15 2 114 10 1 79 69 7.8 16.3 17.8 27.9 19.8 1 8 2 8 35 149
US8 12090 0.22 7 2 90 5 1 63 70 7.8 6 32 130

Min 7 5

Max 217 49

Med 6 -  2C a i  11 -6  30C

EMC 72 20 28 11 ^5 180
Total Mass 4017 1137

CSl 10825 0.19 86 17 931 19 4 202 22 7.7 11.5 26.5 24.6 29.6
DS2 6513 0 1 2 269 31 1750 49 6 320 IS 6.4 103 26.0 25.0 31 3 12 50 205
DS3 4582 0.08 198 16 909 4C 3 184 20 8.3 13.1 282 22.6 27.4 14 54 246
DS4 46S4 0.08 114 10 534 33 3 153 29 8.9 14.4 30,4 21.6 23 3 11 46 238
DS5 4734 0.08 88 7 416 25 2 118 29 10.3 16.1 3 0 3 2 0 3 2 1 3 11 41 224
DS6 4701 0.08 56 5 262 19 2 89 34 98 152 3 0 3 21.5 22.1 10 37 180
DS7 7712 0.14 20 3 158 11 1 81 51 12.4 16.4 31.5 22.4 17.3 10 39 199
DS8 12090 0.22 3 2 91 4 1 53 58 8 35 124

Min 8  4

Ma>: 269 49

Med 87 22 11 2C6

EMC 90 21 24

Total N^bss S051 1199

29 November 2011 Kimmage 
FP NF P FCd NFCd

Storm Summary 
FCr NFCr FCu NFCu F Ni NF Ni FPb NF Pb FZn

3 of 10 
NFZn

iMg/ii (►•B/ll (re /ll [M6/1I iMg/1] w n Qifi/I] (MS/I] [WB/IJ (Mg/l]
□election Limit 5 5 2 2 2 2 5 5 5 5 5 5 5 5

USl 55 107 NO ND NO •V 13 15 ND ND 11 6 30 28
US2 84 255 NO ND ND 4 15 40 ND 12 ND 28 7 131
US3 77 210 ND ND ND 3 15 32 ND 9 ND 26 7 103
US4 6 152 NO ND ND ND 5 24 ND 6 ND 20 17 71
US5 51 137 ND ND ND 2 17 24 ND ND 14 18 49 71
use U 105 ND NO NO ND 5 14 ND ND ND U 29 34
US7 29 76 ND ND ND NO 5 13 ND ND ND 7 15 18
US8 27 50 ND ND ND ND 10 10 6 ND NO 5 6 6
Min 6 50 2 5 10 6 11 5 6 6
Max 84 255 4 17 40 12 14 28 49 131
Med 40 122 12 19 15 16 52
EMC 43 124 11 20 13 27 49

DSl 21 134 NO ND 2 4 ND 14 ND ND NO 8 16 43
DS2 16 285 ND ND NO 4 ND 39 ND 15 ND 28 13 150
DS3 8 208 ND NO ND 3 16 34 ND U NO 26 22 118
0S4 10 172 ND ND ND 2 NO 29 NO 7 NO 24 nd 91
D55 ND 136 ND ND ND 2 ND 29 ND 6 ND 18 nd 70
DS6 14 113 ND ND ND NO NO 20 ND ND NO 12 nd 39
DS7 12 74 ND NO NO ND ND 17 ND ND NO 6 nd 33
DS8 41 79 NO ND ND NO ND IS NO NO NO 7 11 9
Min 8 74 2 16 14 6 6 11 9
Max 41 285 4 16 39 15 28 22 150
Med 14 135 24 15 8 56
EMC 20 141 23 14 60
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29 Novemoer 2011 Flow & SSC
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|29 Novemoer 2011: How & Lagged SSC
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02 January 2012 Kimmage

50

Storm SurrMnary l o f  6

i 40 —

30

20 —

to

|2 Jdr'-ua<v 2012:

IllUli III IH i ilil

S am ptB

22 00 23 00 0 00 t 00 2 00 3 00 4 00 500 600

Rainfall 8.8 mm Av ra ln in tenslty 1.3 m m /hr Analysis
Runoff 51.5 m3 Peak hourly intensity 2.7 m m /hr S ng«  bottle  SSC & \/SS, compos.te fo rm e ta  s & 

P(fractior>ated)DCIA W200 m2 Peak lOmin rain intensKy 12.6 m m /hr
f t jn o ff  Coeff 0.41 Flow duration 392 m inutes Prev rain C 2/C V 20U d:C 2 Flow start 02/01/2012 23:4fi
ADP C.9 days Average flow 2.2 /s Rain start C2/CV2012 22:24 Flow end CB/Ql/2012 05:2C
Rain duration 416 m in Peak flow 391 '/s Rain end 03/01/2012 C5:2C

02 January 2012 Kimmage Storm Summary
Sample VI V i/V t SSC MSS SSC*Vi/Vt VSS MVSS VSS*Vi/Vt%Orfanic

III [mg/l] [£] [mg/l] [el

USl 18037 0.191 11 199 2 6 100 1 50
US2 3204 0.222 309 990 69 39 124 9 12
USB 8743 017 221 1929 38 44 381 7 20
US4 7042 0.137 95 667 13 30 211 4 32
USB 5296 0.103 80 423 8 27 140 3 33
US6 9141 0.178 67 612 12 34 311 6 51

Min 11 6
Max 309 44
Med 87 32
EMC 141 30 21
Total Mass 4820 1267

DSl 18037 0.191 4 76 1 3 54 1 71
DS2 3201 0.222 232 743 51 35 112 8 15
DS3 8743 0.17 184 1610 31 41 355 7 22
DS4 7CM2 0.137 113 798 16 32 228 4 29
DS5 5296 0.103 89 470 9 27 145 3 31
DS6 9141 0.178 59 537 10 22 198 4 37

Min 4 3
Max 232 41
Med 101 30
EMC 119 26 22
Total Mass 4232 1091
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|2 January 2012 Flow 8. Organic content
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28 January  2012
0
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f^ in fa ll 21.8 mm Av rainirrtensity OS m m /hr Analysis
Runoff 141 m3 Peak hourly intensity 2.5 m m /hr

Single bottle  SSC.VSS, PSD. metais & POCIA 14200 m2 P e ^  lOmin rain intensity 3.0 m m /hr
Runoff Coeff Q46 Flow duration 1233 minutes Prev rain 2^0V2012 10-44 Flow start 29/01/2012 05c 21
ADP 2.5 days Average flow 1.9 I/s F^i n start 25^0V2012 23:02 Flow end 30/OV2012 0154
Fbin EXjration 1552 minutes Peak flow 7.5 l/s Fbin end 3(V0V2012 00:54
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28-Jftn-12 Kimmage / /  Storm  Suminsrv
Sample Vi V ^ t SSC SSC *V ^t MSS VSS VSS*Vi/Vt MVSS

[1] [mg/l] [gl [mg/l] lei
USl 3010 0.02 10 0.22 31 8 0.17
US2 5496 0.04 7 0.28 40 7 0 2 8 40

US3 5857 0.04 6 0.26 37 6 0 2 6 37
US4 5718 0.04 14 0.55 77 12 0.50 70

U55 5574 0.04 10 0.39 55 10 0 3 9 55
US6 5446 0.04 10 0.39 55 10 0 3 7 52

US7 5139 0.04 8 0.29 40 6 0 2 1 30
usa 4999 0.-04 7 0.26 36 6 0 2 0 28
JS9 3491 0.02 7 0.17 24 5 0.14 19

usio 2880 0.02 5 0.10 14 4 0.09 13

USll 35S7 0.03 6 0.15 21 5 0.12 16

US12 3601 0.03 0.11 15 £, 0.11 15
US13 3692 0.03 3 0.09 13 3 0.08 11
US14 3733 0.03 0.10 14 3 0.09 12

US15 3570 0.03 - 0.09 13 3 0.08 11

U516 3629 0.03 A 0.11 15 3 0.09 13
US17 3697 0.03 3 O.OB 11 3 0D7 11

J518 3712 0.03 c 0.11 15 3 0.09 12

US19 3671 0.03 8 0.20 28 4 0.11 15
US20 3530 0.03 6 0.14 20 £ O.OS 13

u s : i 3687 0.03 4 0.11 15 & 0.09 13

US22 52878 0 3 8 4 1.59 224 3 131 1£4

U ir 3 3

Ma« 14 12

Med 6 £

EMC 6 5
Total 812 693

3rab IUS8) 7 4

Crab IUS9) 7 5

28 ian-12 Kimmage / /  Slorm Summary
Sample Vi v y v t SSC SSC-Vi/Vt MSS VSS VSS*V*^Vi MVSS

[n [mg/l] te] [mfi/l] [B]
D51 3C10 0.02 9 0.20 2S 7 0.14 20
DS2 5496 O O l 6 0.25 35 5 0.19 26

DS3 5857 0 0 4 5 0.21 30 4 0,15 21
0S4 5718 O M 22 0.88 124 10 0.43 60

DS5 5574 0 0 4 12 0.47 66 7 0.28 39
DS6 5446 o c w 11 0.42 60 7 0.28 39
DS7 5139 0 0 4 8 0.29 41 3 0,13 18

DS8 4999 0 0 4 6 0.21 29 4 0,15 21

DS9 3491 0 0 2 6 0.14 20 4 0.10 14

E5S10 288C 0 0 2 5 0.10 13 4 0.08 11
DSll 3567 O.CQ C 0.09 13 3 0,08 11
DS12 3601 o c e L 0.11 15 2 0.05 7

DS13 3692 0 (B 5 0.13 IS 4 0.12 16
DS14 3733 o c » 5 0.13 18 3 0.09 13
DS15 3570 0C 8 4 0.09 13 3 0.09 12

DS16 3629 0 0 3 3 0.08 12 3 0.08 12
DS17 3697 0 (B 3 0.08 12 2 0.06 8

DS18 3712 0 0 3 t 0.10 14 3 0.07 9

DS19 3671 0 0 3 5 0.14 19 3 0.08 11
DS2C 3530 0.C& 5 0.13 19 4 0,09 13

DS21 3687 0 0 3 3 0.D9 13 3 0.07 10

DS22 52878 0 3 8 5 2.W 281 3 1.27 179

Mtn 3 2
Max 22 10
Med 5 4

EMC 6 4

Totd l^ s s 892 570

2 of 9

pH <10^m  10-20^m  20-45pm 45-90pm  90-1000pm DIO D50 090
[%1 [%] I%] l%] [%] Uim] [>im] ]iim]

7 3
8.1
9.7 10.7 182 24.6 13.6 27 3 10 4C 173

9.8 19.8 172 193 X ,0 23.7 6 34 145

8 3 12.8 93 14,6 3C.4 323 8 63 159
8 3 15.3

00 26 2 18.9 21.6 7 33 00

8.5 17.8 225 29.0 15,0 15.7 7 26 129
9.5 18,4 21.6 24 3 17,4 17.6 6 27 124

IC .l

1C3

103

10 .-
10 ^

103

10 ^

10.4
10.5 

103 

102 

10.1 

10,1
10.1

10.1 7 3 i  152

3 of 9

|im 9 o 20-45 um  45-90 pm 1I DIO 050 090

[%] [%] 1X1 1X1 (%I 1 1

15.6 16 4 263 23 3 1 8 4 7 35 119

18.1 13.9 143 25.6 27.5 6 51 137

20.0 15,9 202 19.2 24.7 5 35 151
10.4 16,0 25.7 19 9 28,0 10 42 212
16.2 18 6 243 18.8 21.6 7 32 160

14.6 17,9 25.7 23,6 18.3 8 35 12C

OC

76
I'X

IX
91

IX
96

75

78

91

76

IX
91

57

36

35
95

81

53
65

88

82

35

%Otg

72
7 i

70

iS

59
66
43
71

59
84

86
44

92
71
93

100
73

68

59
69

76

64

64

62



28 January 2012 Kimmage
FP NF P FOi

[mb/ I ] [ng /i] [ligyi]
Detection Linn'rt 5 5 5
USl 16 26 -
US2 26 41 -
US3 17 36 -
US4 5 38 -
US 5 5 23 -
US6 5 26 -
US7 9 13 -
US 8 9 15 -
US9 9 12 -
US 1C 3C 28 -
US 11 5 25 -
US 12 19 45 -
US 13 113 118 -
US 14 48 73 -
US 15 122 133 -
US 16 63 86 10
US 17 74 78 -
US IS 69 85
US 19 50 86 11
US2C 24 56 -
US21 44 87 -
US22 79

r
107 12

M^n ND 12 ND
Man 122 ̂ 133 12
Med ' 25*' 43
EMC
Dg BIF.tered 
D'g BIN on fil 
U?>o HD OV. DF

5C 72
ND
ND
ND

28 January 2012 Kimmage

Storm Sumniary 
NF Cu F Pb NF Pb F Zn NF In

[Mg/I] [Mg/ll [ ( « / ] [Mg/I] [Mg/1]
5 5 5 5 5
5 - - 15 18
12 - - 22 29
11 - - 5 7
14 - - 16 36
12 - - 23 32
11 - - 24 3C
14 - - 17 25
18 - - 22 35
11 - - 18 23
5 - - 21 25
11 - - 16 18
1C - - 32 36
12 - - 15 22
17 - - 18 19
16 - - 11 25
18 - - 5 26
22 - - 16 22
18 - - 9 32
24 - - 6 35
16 - - 2C 34
11 - - 5 21
12 - - 19 12

ND ND ND n d "" 7
24 ND n d ' 52 ' 36
12

r
17 ' 25

13 - - 17 21
ND ND ND
ND ND ND
ND ND ND

Storm Summary

28 January 2012 Flow & SSC

US SSC
-tj OS SSC

r  CO 13.DC

4 of 9

5 o f 9
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28 January 2012 Kimmage Storm SummarY 6 o f 9

128 January 2012. Fiow & VSS
10

—  Flow 

US VSS 

DS VSS
8

6

4

2

0

5 00 7 00 9:00 11-00 1300 16 00 17 00

28 January 2012 Kimmage Storm Summary 7 of 9

28 January 2012 Flow SSC. Filterec & Non-ftrterec Phosphorus
10 16C

F low
US SSC
NFP
FP8

6

4

—  40
2

0

5.00 7.00 15.009.0C 11.00 13.00 17.00
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28 January 2012 Kimmage Storm Summary 8 of 9

28 January 2012 Ftow, SSC & Non-filtered Copper
10

f  low
US SSC 
NF Cu

8

6

4

2

U

11 OC 17 005 00 7 00 9 00 1500

28 January 2012 Kimmage Storm Summary 9 of 9

i 28 January 20'* 2 Flow SSC & Non-ftftereci Zmc j
to

t-iow 

US SSC 
NF Z r

8

6

4

2

0 7 -

5.00 15 OC 17.007 00 9 00 11.00 13 00

40

30

2
20 rr

10
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16Apr1l 2012 KImmage Storm Summary lo f  1

| l 6Ap- i l 2012|
2 — , iiinninniiiiiii —  0

1 6  — ■

1
-

- 1 A —  0.4
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aT

p \ a ¥
3

0 8  — A / \
3
5'

- 1 \  / \ —  0.8

0.4 —

1 V
— 1.......  ' 1  ' I ' r

0 00 1:00 2:00 3 00 4; DO

ftaJnfall 6.1 mm Rairrfafl duration 156 mi nutes Analysis
f^ n o ff 6 m3 Av rain intensity 2.3 m m /hr
OCIA 14200 m2 Peak lOmln rain Intensity 5.4 m m /hr
runo ff Coeff Q07 Flow duration 190 mi nutes Prevratn 1V34/2D12 19.10 Flow start 17/04/201200.50
ADP S. 2 days A ve rse  flow 05 i /s Rain start 1(^04/2012 23 46 Flowend 17/04/201204 00

Peakflow 1.47 I / s Rain end 17/04/2012 02 22

17 April 2012 Kimmage StormSummarv l o f l

17 April 2012

0 5

2300 0:00 1:00 2:00 3:00 4 00 5:00 6:00 7:00 :00

Fbinfall 5.1 mm Rain fan duration £70 m inutes Analysis
Rurroff 4 . i m3 Av rain In tensity 0.7 m m /hr
DCIA 1^200 m2 PeaklOmin rain intensrty 6.6 m m /hr
Runoff Coeff 0.06 Flow duration 165 m>nutes Prey rain 17/Oi/2C12C2:22 Flow Stan lS/34/2012 C5:15
ADP a9 dSy'S Average flo w 0.4 I /s Rain start 17/04/201223:16 Flowend 1S;04/2C12 38:00

Peakflow 2.07 i / s Rain end 1S/C4/2D12 07:06
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22 April 2012 id mmage Storm Summary lo f  1

122 April 2U12

0 4

—  0 8

1300 14 DO12.00

Fbinfall 3.6 mm Rainfait duration 112 minutes Analysis
Runoff 5.1 m3 Av rain in te rc ity 1.9 mm/hr
DCIA 142D0 m2 Peak lOmin rain intensity 9 mm /hr
Runoff Coeff 012 Flow duration 113 minutes Prevrain iSi'O i/201219:18 Flow start 22,W/2012 1207
ADP 2.7 days A ve rse  flow 0 9 1/5 f ^ n  start 2^'01/2012 11:54 Flow end 22,'04/2012 14:00

Peak flow 8.9 I/s F^in end 2Z- 04/2012 13-46

23 April 2012 Kimmage Storm Summary 1 o f 1

9:00 10 00 1100 12:00 13:00

ftoinfatl S I mm Rainfall duration 134 minutes Analysis
A jn o ff 19,6 m3 Av rain intensity 2.3 m m /hr
DCIA 14200 m2 Peak lOmin rain intensity B .2
Runoff Coeff 0 27 Flow duration 197 minutes Prevrain 22,'04/2012 13:44 Flow start 23/04/201209:43
ADP OS days Average flow 1.7 1/s Rain start 23/04/2012 09:20 Flow end 23/M /201213:00

Peak flow 23 I/s Ran end 23/04/2012 11:34
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25April 2012 Kimmage Storm Summary lo f  1

|25 A p 'il2 C 1 2 -1

f^ in fa ll 8.7 mm f^ 'n fa l l  duration 410 m inutes A r^ lys ls
f^ n o ff 18 m3 Av rain intensity 1.3 m m /hr
OCIA 14200 m2 Peak lOmin rain in tensity 5.4 m m /h r
Runoff Coeff 0.15 Flow duration 292 m inutes Prevrain 23/C^'2D12 11:34 Flow start 25/C4/2012 1108
ADP 19 dav-5 Average flo w 1 1/5 Ftoin start 25/CH'2312 08:12 Flow end 25/C4/2012 16c 00

Peak flo w 8.1 1/5 Fbin end 25/C4'2312 15:02

25 April 2012 Kimmage StormSurrvnary lof 1

25 Apfrf 2012 -2

—  0

22 00 23 00 000 I 00 2 00 3 00

Rainfall 2.4 mm Rdinfaii duration 220 m inutes Analysis
Runoff 7.6 m3 Av rain intensity 07 m m /hr
DCIA 14200 m2 Peak lOmin rain in tensity 4.2 m m /hr
Runoff Coeff Q22 Flow dura tion 257 m inutes Prev rain 2V0^2D12 19:44 Flow start 25/04/2C12 22:43
ADP 0 1 da'/s Average flo w 0 5 !/s Rain start 25/CW/2012 22:10 F lowend 26/C5/2C12 03:00

Peak flo w 5 7 i/5 Rain end 26/04/2012 01:50

6 8



29 April 2012 Kimmage Storm SurTY T iary 1 of 1

Rainfall 9.5 mnn Rainfall duration 454 minutes Analysis
Runoff 11.6 m3 Av rai n intensity L3 mm/hr
DCIA 142X m2 Peak IGmlnrain intensity 3 mm/hr
Runoff Coeff C.09 Flow duration 357 m>nutes Prevrain 27/(Wv'20a09t42 Flowstari 29/04;'2ai2 17 33
ADP 2.3 days Average flaw 0.5 /s Rain start 29/OV2C12 1544 Flowend 29/04/2QL2 23 3C

Peak flow 2.5 •/s Rain end 29/04/'2QL2 2258

01 May 2012 Ki mrnage Storm Summary

—  flow  
B Ram
•  Sam p 'p

Rainfall l a i mm Av rain intensity 1.3 mm/hr Analysis
Runoff 123 m3 Peak hourfy intensity 2.7 mm /hr S ng^ bott-e SSC & VSS. Composte; PSD. meta's and 

phosphorus.DCIA 14200 m2 Peak lOmin rain intensity 4.8 mm/hr
Runoff Coeff 0.47 Flo^vduration 687 m nutes Prev rain 3CVCM/2C12 01:04 Flow start CVC5/2C120a48
ADP 12 days Average flow 3 '/S Rainstirt C1/C5/2012051C Flow end Cl/05/2012 2015
Rain Duration 844 minutes Peakflow 19.4 /s Rainend CV05/2C1219:14
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O l-M ay-12 K innm age// Storm Summary 2 of 4

Sample VI V i/V t SSC SSC-Vi/Vt MSS VSS VSS-Vi/Vt MVSS OC

[1] [m g/I] [g] [mg/D [£l [%1

USl 5586 0.05 13 0.57 70 7 0.32 39 55

US2 5503 0 .M 13 0.5H 71 7 0.31 39 54

U53 6062 0.05 16 0.76 9 i 9 0.43 53 56

US4 6680 0.05 22 I.IS l i 5 12 0.65 79 55

US5 6582 0.05 10 0.56 69 8 D.i2 52 76

use 7813 0.06 6 0.38 i-1 5 0.33 41 S8
US7 5342 0.04 2 0.07 9 3 0.11 14 156

USS 4093 0.03 5 0.17 21 5 0.16 19 93

US9 8013 0.07 9 0.58 71 7 0.47 58 32

USIO 10574 0.09 14 1.19 1-^6 11 0.98 120 S2

U S ll 12215 0.1 96 9.51 1169 38 3.77 463 40

US12 12068 0.1 19 1.88 231 12 1.18 145 63

US13 7068 0 0 6 2 0.13 17 3 0.18 22 130

USK 3663 0.03 4 0.13 16 4 0.12 15 92

US15 3837 0.03 9 0.29 36 5 0.16 20 56

US16 4219 0.03 6 0.21 26 4 0.15 18 69

LS17 4586 0 0 4 16 0.6C l i - 8 0.32 39 53

US18 3805 0 0 3 7 0.23 28 6 0.17 21 75

US19 3368 0.03 6 0.17 21 4 0.10 13 61

US20 1926 002 5 0.07 9 3 0.05 6 66

Conpcs te

M in 2 3 40

Max 96 38 156

Med 9 6 68

EMC 19 10 54

Total Mass 2367 1276

01 M a y 12 Kirmnage / /  S to rm  Sum m ary

Sample P Cu Pb Zn

[ug/l] [ug/l] [ug/l] [lig /l]
D e te c tio n  L im it 5 5 6 5

u s e  F I 33 ND ND ND

use 11 98 17 ND ND

USCT2 98 16 ND ND

M ean 98 16 ND ND

RPD[% ] 0.2 6 -

Fil Blani< ND ND ND ND

Dig B lank 5 ND ND ND
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01-M ay-12 Kimmage / /  Storm Summary 4 o f 4

11 N-Uiy 2012 Upstream SSC & V5S
100

60

40

—  Flow 
— ■—  SSC
— ^  vss

11.005.00 7.00 9 0 0 13:00 1 500 17:00 19 00

05May 2012 Kimmage StormSummary l o f l

1.00 2.00 3:00

Rainfall 3.7 mm Rainfall duration 78 m nutes Analysis
Runoff Z9 m3 Av rain intensity 2.8 m m /hr
DCIA 142D0 m2 Peak lOmin rain intensity 5.4 m m /hr
Runoff Coeff 0.06 Flow duration 91 m nutes Prevrain CVC5/201219:14 Flow start C5/CV2CL2 0159
ADP 3.3 dav'5 Average flo w C.5 1/5 Rain start OS'05/201201:08 Flow end C5>'05/2C12 CB 30

Peak flow 2.3 1/5 Rain end OS'05/2012 02:26
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09 May 2012 Kimmage Storm SummarY l o f l

ITTTTTIii^Hpi

20:U0 21:00 22:00 23:00 0 00 1 00 2 00 3.00 -i 00 5:00

Rainfall 9.5 mm Rainfall duration 502 minutes Analysis
f^noff 7.4 m3 Av rain intensity 1.1 mm/hr
OCIA K200 m2 Peak lOmin rain intensity 3.6 mm/hr
Runoff Coeff 0.05 Flow duration 468 minutes Prev rain 07/05/2012 18:52 Flow start 09/35/2012 21:42
ADP 2.0 dav'5 Average flow 0.3 i/s Rain start 07/05/2012 19:52 Flow end 10/05/2012 05:30

Peak flow 2.6 7s Rain end 10/05/2012 04:1-:

30 May 2Q12 Kimmage StorniSummary l o l l

30 May 2012

3:00 4:00 5:00 6:00

Rainfall 55 mm Rainfall duration 92 minutes Analysis
Runoff 19 m3 Av rain intensity 2.3 mm/hr
DCIA 14200 m2 Peak IQhiin rain intensity 6.5 mm/hr
Runoff Coeff 0.04 Flow duration US minutes Prev rain 19/C5/2CI2 02:14 Fiowstart 30/05/2012 04:32
ADP l i e days Average fl ow 0.3 !/s F^in start 30/05/2012 [B:08 Fiowend 30/05/2012 06:3C

Peak flow 0.8 !/s Rain end 3C/C5/2C12 04:4C
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02June2012 Kimmage Storm Summary lofl

80

1.6

■~1

16:00 18:00 2000 22:00 0:00 2:00 4 00 6:00 8:00 10 00 12 00 14 00

f^ in fa tl 47.7 mm F ^nfa ll duration 1168 minutes Anaivsis
ftjn o ff 852 m3 Av rain intensity 2.3 m m /hr

(XIA 14200 m2 Peak lOmin rain intensity 10.2 m m /hr
ft jn o ff Coeff 1.3 Flow duration 1028 minutes Prevrain 31/05/2012 14-46 Row start 02/06/2012 2Q52
ADP 2.0 days A v e rs e  flow 13.8 1/5 Rain start 02,'06/2012 16:36 Row end 33/06/2012 14:00

Peak flow 62 I / S Rain end 03/06/2012 12:04

07 June 2012 Kimmage StormSummary l o f l

7Ju f'e  2 01 2 -1
10

8 0.4

6

4

? 1-6

0

13:00 15:00 17:0011:U0

Rainfall 15.4 mm Rainfall duration 664 m ’nutes Analysis
Runoff 37.9 m3 Av rain intensity L4 m m /hr
DCIA 14200 m2 Peak lOmin rain intensity 6 m m /hr
Runoff Coeff 0.17 Flow duration 615 m inutes Prev rain C3/06/2C1212:04 Flow Stan 07/06/201207:45
ADP 3.6 da',-5 Average flow 1 i/s Rain start 07/06/201203:4-1 Flow end 07/06/201218:00

Peak flow 8.5 /’ S Rain end C7/06/2C1214:48
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07June2012 Kimmage Storm Summarv 1 o f 1

7 June 2012 - 2

Iteirrfalt 6 mm Rainfall duration 262 minutes Analysis
Runoff 39.6 m3 Av rain intensity 1.4 m m /hr
DCIA 1420C m2 Peak lOmin rain intensity 6.6 m m /hr
Runoff Coeff 0.46 Flow duration 263 minutes Prev rain 07/06/2012 1448 Flow start 07/06/201219:07
AOP 0.1 da*/5 Average flow 2.5 '/s Rain start C7/QB/2012 1S28 Flow end 07/06/2012 23:30

Peak flow 19.9 ■■h Rain end 07/05/2012 22 5C

QB June 2012 Idmmage Storm Summary l o f  1

e Xrve 2012

T n m i m i i i H i i  h i i i — i i n » i i  i i i n i H i i i i i i u i i

6

4

2

0

4;00 b;00 b-00 7:00 8:00 9.00 10:00 11:00 12.00 13.00 14.00 15:00 1t3;00 17:00 18:00

0 4

0 8

“  1.2 i

—  1.6

Rairrfall IQ 5 mm Rainfall duration 716 m-nutes Anaiysi s
Runoff 3S7 m3 Av rain intensity 0 9 mm/hr
DCIA 14200 m2 Peak lOmin rain intensity 3 m m /hr
Runoff G>eff 0.24 Flow duration 772 minutes Prev rain 07/06/2C1212:5C Flow start 08/06/201205:08
ADP 02 days Average flow 0.8 7s Rain start OBv'06/2012 03:58 Flow end C8/06/20U 18:00

Peak flo w 6.6 l/s Rain end Oa-06/2012 15:54
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14June 2012 Kimmaee Storm Summary l o f  4

14 June 2012
20

0 4

16:0012.00 18:00 0:00 2:00 >:00

F^nfall 24.4 mm Av rain intensity 1.9 mnVhr Analysis
ft jn o ff 175 m3 Peak houri y intensity 4.5 mm/hr Single bcjttle SSC & V5S. Composite- IVJetals and 

phosphorus.DCIA 14200 m2 Peak lOmin ra n  intensity 5.4 mm/hr
Runoff Coeff 0 5 flo w  duration SIO minutes Prev rain 13/06/2012 18:50 Row start 14/06/2012 14-30
ADP OS days A ve ra^  flow 3 6 I/s Rain start 14/06/2012 13-36 Row end 15/06/2012 04: OG
F^in Duration 788 minutes Peak flow 17 5 I/s Rain end 15/06/2012 02-44

14 June 2012 K im m age/ / Storm Siwnmary 2 o f 4

Sample Vi V l/V t SSCSSC*Vi/Vt MSS VSSVSS*Vi/Vt MVSS %Org pH

[11 (m g/ll (gl [m g /ll [g l
USl 4878 0.028 7 0.20 34 3 0.08 14 40 7

US2 4551 0.026 13 0.34 5 0.14 24 41
US3 4875 0.028 13 0.37 65 7 0.18 32 49 6.6
US4 4014 0.023 9 0.21 37 4 0.10 17 46
US5 5535 0.032 7 0.22 38 4 0.12 22 57 6.6
US6 8193 0.047 10 0.48 84 6 0.27 47 56
US7 9518 0.054 10 0.56 98 5 0.28 49 50 6.9
US8 5169 0.030 7 0.22 39 4 0.11 19 50
US9 15648 0.089 9 0.73 137 5 0.48 83 61 7
USIO 21694 0.124 17 2.14 375 9 1.10 193 51
U S ll 18065 0.103 15 1.51 265 8 0.79 138 52 9.3
US12 17633 0.101 6 0.58 102 3 0.28 49 49
US13 17873 0.102 5 0.51 89 6 0.63 111 125 8.9
US14 37384 0.214 4 0.92 162 7 1.48 259 160
Composite 7 4

Min
r

4
w

3
Max

r
17

r
9

Med 9 5 7
EMC 9 6
Total Mass 1S83 1057 67

75



14 June 2012 Kimmage / /  Stomi Summary 3 of 4

Sample

Detection Limit

p
(ue/i]

5

Cu
[u g / l]

5

Pb

[ug/il
5

Zn

[ug/l]

5

u s e  FI 
USCTl

45
77

NO
NO

NO
NO

ND
10

14 June 2012 Kimmage / /  Storm Summary

14 J tne  2012. Flow. SSC & VSS
25

Flow

SSC

VSS

'1 -----

18 00 20 00 22 00 0.00 2.00 4.C0

4 of 4
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21 Ju n e2012 Kimmage StormSummary l o f 4

12

0.4

8

4

0

■*7 00 18:00 10 00 20 00 21 00 22 00 23 00 0 00 1 00 2 00 3 00 -100

F^infall U 9 mm Av rain Intensity 1.3 mm/hr Analysis
Runoff 742 m3 Peak houriy Intensity 2.8 mm/hr Sing e bottte SSC & VSS. Compos te; Meta's and
DCIA 142a m2 Peak lOmin rain Intensfty 4.2 mm/hr phosphorus.
Runoff Coeff 0.41 Flowduration 652 m i nute s Prev rain 2 V 06 /20U  10:04 Plow start 2V0&'2012 17:38
ADP G3 days Average fiosv L9 /s Rain start 2b'06/201216;5C Flow end 22/0^-2012 01:40
Rain Duration 590 minutes Peak flow 11.2 /s Rain end 22/06/20U02:4C

21 June 2012 Kimmage / /  Storm Summary 2 of 4
Sample Vi V i/V t SSC ssc*viM MSS VSS VSS*Vi/Vt MVSS %Org

[1] [m g/n Ul [mg/I| [gl

USl 5065.89 0.06827 7 0.48 36 3 0.21 16 44

US2 1686.24 0.022725 5 0.10 8 2 0.04 3 40

US3 2183.37 0.029424 4 0.11 8 2 0.05 4 46
US4 1913.97 0.0257S4 2 0.06 4 2 0.05 4 83

US5 3867.87 0.052125 10 0.52 39 3 0.18 13 34

US6 7186.35 0.096847 6 0.56 42 3 0.26 20 47

US7 6925.83 0.093336 9 0.83 61 4 0.36 27 44

US8 8522.64 0.114855 3 0.29 21 2 0.22 16 76

US9 9625.5 0.129718 6 0.75 55 1 0.13 9 17

USIO 6735.12 0.090766 5 0.41 30 2 0.15 11 36
U S ll 6383.28 0.086024 4 0.33 25 2 0.21 16 63

US12 5778.36 0.077872 3 0.26 19 0 0.03 2 11

US13 4179.12 0.05632 1 0.08 6 0 0.01 0 7
US14 4149.9 0.055926 1 0.08 6 0 0.01 0 7

Min 1 0
Max 10 4

M ed 4 2

EMC 5 2 39

Total mass 361 141
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21 June 2012 Kimmage 11 Storm Summary 3 of 4

Sampte P Cu Pb Zn

[ug/l] luE/U luE/U {ug/l]
D e tec tion  L im it 5 5 6 5

use FI 46 ND ND ND

use T1 81 8 ND ND

21 June 2012 Ki mm ag e/ / Stomi Summary 4of4

21 June 2012: SSC & VSS

8

0

21.00 23:00 2:00 3.00 4:0022 00 0 00 1 00
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27June 2D12 Kimmage Stom> Summary lo f  4

21:()0 22:(X) 23:00 0 00 1;00 2:00 3:00 4;00 5:CX) 6:00 7:00 a 00 9 00 10:00

Ralrrfail 23.8 mm Av ra in ln tensity 2.6 m m /hr Analysts
Runoff ICB m3 Peak hourfy intensity 7.3 m m /hr S^ng« bottle  SSC&VSS. PSD/settiingvetocities. Compos te: 

MetaiS srxj phosphorus.DCIA 14200 m2 Peak lOrrin rain i ntensity 14.4 m m /hr
ftunoff Coeff 0.31 Flow duration 6 U minutes Prev rain 27/06/2012 07: OC Flow stort 27/06/20U 22:48
ADP 0.6 days Average flo w 2.9 1/s Rain start 27/06/20U21:34 Flow end 28v'06/2C1209:G0
Rain Duration 540 minutes Peak flow 29.6 /s Rain end 28/0&-'20U06:34

27 June 2012 Kimmage / /  Storm Summary 2 o f 4
Sample Vi V i/V t SSC SSC’ V i/V t MSS VSS VSS*Vl/Vt MVSS %Org

HI [m g/I] U l |m g/l| [gJ

USl 2784 0.026 15 0.40 43 8 0.20 21 50
US2 7701 0.073 12 0.87 92 5 0.39 41 45
USB 15234 0.144 28 3.99 424 8 1.17 125 29
US4 15852 0.149 91 13.63 1446 37 5.53 587 41
US5 12461 0.117 17 2.03 216 8 0.91 96 45
use 13676 0.129 16 2.11 223 8 1.01 108 48
US7 13652 0.129 14 1.84 196 6 0.82 87 45
US8 10630 0.101 21 2.12 225 9 0.88 93 41
US9 7143 0.067 10 0.68 72 4 0.30 31 44
USIO 6896 0.065 9 0.57 61 4 0.25 27 44
Composite 27 10

Min
r

9
w

4
Max

w
91

r
37

Med 16 8
EMC 28 11 41
Total Mass 2997 1216
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27 June 2012 Kimmage / /  Storm Summary 3 of 4

Sample P Cu Pb Zn
[ug/l] lug/ll iug/n [ug/ll

Detection Limit 5 5 6 5

u s e  FI 38 NO ND ND
USCT1 99 ND ND 13

27 June 2012 KinYnage / /  Stomi SummarY

SSC & v s s ]27 June 2012. Flow.
10030

f low 
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16July2012 Kimmage Storm Summary l o f 2

—  Flow 
I  Kam 
•  SaTiole

11.6 mm Rainfati duration 260 minutes Aral ys is
ftjnoff 69,3 m3 /W rain intensity 2.7 mm ,^r
DCIA 14200 m2 Peak IDmin rain intensity IS m m/hr
ftinoff Coeff 0.42 Flow duration 123 minutes Prevrain 13/07/2012 07-46 Flow start 1^07/2012 07:27
ADP 2.9 dav’S A v e rse  flow 9.3 I/s Rain start 16/07/2012 34:44 Flowend W07/2012 09:30

Peali flow 54.5 I/s Rain end 16/07.'2012 09'04

16 July 2012 KJmmage / /  Storm Summary I d i l
Sanple SSC

[mg/l]
VSS

[mg/*l
%Org

USl S2 32 39
US2 22 49
US3 X 12 6C
US4 12 7 58
US5 6 4 67

Med X 12

Ifi J'.j|y20i;> SSC  A VSS I
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15 August 2012 Kimmage Stomi Sumrrary l o f  4

15 Augub*. 2012

—  riow
B  Ram 

•  Sample

8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00

Rai nfail 13. q mm Rainfall duration 256 minutes Analysis
Runoff 120 m3 Av rain intensity 3.2 mm/hr

Single bo tt e SSC&VSS. Compos te : m etais& P.DCIA 14200 m2 Peak lOmin rain i ntensity 9.6 mm/hr
Runoff Coeff 0.62 Ftowduration 346 minutes Prev rain 05/08/2012 17:56 Flowstart 15/06/201209:14
ADP 9.6 da^s Average flo w 5.8 I/s Rain start 15/08/2012 08:30 Flowend 15/08/20U 15:00

Peakflow 27.6 ;/s Rain end 15/08/'2C12 12:46

IS August 2012 Kimmage Storm S im m ary 2 o f 4

Sample Vi V i/V t SSC SSC* V i/Vt MSS vss v s s *v i/v t MVSS %Org

II] |m g /l] U l Img/IJ [g l

USl 2937 0.024 16 0.38 46.0 6 0.14 17.0 37

US2 5056 0.042 43 1.82 219.2 22 0.92 110.3 50
USB 5228 0.043 18 0.77 92.8 11 0.47 56.4 61
US4 5174 0.043 34 1.46 175.8 19 0.81 973 55
US5 4995 0.042 28 1.15 137.9 15 0.60 727 53

US6 5327 0.044 23 1.02 123.3 13 0.57 68.9 56
US7 4941 0.041 IS 0.76 91.0 11 0.47 56.6 62

US8 4640 0.039 17 0.66 79.2 9 0.35 42.4 54

US9 4727 0.039 14 0.54 64.5 8 0.30 35.8 55
USIO 5084 0.042 9 0.36 43.3 8 0.34 40.6 94

U S ll 5368 0.045 10 0.46 55.0 8 0.34 41.0 75
US12 8205 0.068 20 1.37 165.1 11 0.76 91.8 56

US13 10284 0.085 21 1.78 214.3 13 1.12 135.1 63

US14 9947 0.083 16 1.34 160.7 10 0.83 100.0 62
US13 9721 0.081 9 0.71 84.9 8 0.61 729 86

US16 9587 0.080 6 0.46 55.4 5 0.39 46.9 85
US 17 19102 0.159 8 1.32 158.7 8 1.27 152.6 96

M in 6 5
Max 43 22

M ed 17 10
EMC 16 10

Total mass 1967 1238 63

8 2



15 August 2012 Kimmage Storm Summary 3 of 4

Sample P Cu Pb Zn

[ug/l] [ug/l] [ug/l] [ug/l]
Detection Limit 5 5 5 5

use F I 75 ND ND 5

USCTl 169 20 6 38
use T2 184 23 7 33
Mean 176 22 6 36
RPD 9 12 25 14

Digestion Blank NO ND ND ND
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IS August 2012 Kimmage Storm Summary

15 August 2012:SSC &VSS
30

Flow
— SSC 
— ^  VSS

40

20

1.00 9.00 10.00 11.00 12.0C 13 00 14 00 15 00
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Appendix C: Matlab code for SWMM runoff auto-calibration tool
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% Function runGlobalSearch sets up solver problem and calls myfunction at 
% each iteration

problem =
createOptimProblem( 'fmineon'xO', [2;2], 'lb', [0.01;0.01], 'ub', [5;6], 'obje 
ctive',0myfunc);

gs
GlobalSearch('Display', 'iter', 'NumTrialPoints',25, 'NumStageOnePoints', 5); 

tic; [x,f] = run(gs,problem); toe

% Function myfunc allows multiple parameters to be optimized by 
% GlobalSearch solver, calls function swmm_run at each iteration

function f = myfunc(x)

min_inf = x (1); 
decay_rate = x{2);

f = swmm_run(min_inf,decay_rate); 

end

% Function swmm_run
% creates input file inp_file from arguments (max rate, min rate) 
%

function y = swmm_run(min_rate,decay)

% load line no file for template changes 
%load 'inp_line_no.txt';
' load subcatchment numbers 
load 'subcatchment_no.txt';

% create pointer to template file for read only 
fid_inp = fopen('template_blanks.inp', 'r');

% copy template file
copyfile{'template_blanks.inp','new_template.inp','f ');

% create pointer to new template, writable 
fid_new = fopen('new_template.i n p w t ');

set format for num2str command 
formatSpec = ''^2.2f\n';

read down file 
for k. = 1:836

tline = fgetl(fid_inp);

if k == 66

% write line to template... string only so number inputs
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changed to strings using num2str ( formatSpec)

tline = [ 'Sll ', '
'0.012 ' ','1.0',' ','1.0',' 
'0.0',' ',’PERV’,' ',’12.9'];

* print line in file and skip to next line

fprintf (fid_new, ' -̂ isXn' , tline) ; 

elseif k == 67

tline = ['312','
'0.012',' ','1.0',' ','1.0','
'0.0',' ' , 'PERV , ' ','12.9'];

fprintf(fid_new,'?s\n',tline);

elseif k == 68

tline = [ 'S13', '
'0.012',' ','1.0',' ','1.0','
'0.0',' ' , 'P E R V , ' ', '12.9'];

fprintf(fid_new, ' >s\n',tline);

elseif k == 69

tline = [ '.'14 ' , '
'0.012 ', ' ','1.0',' ' , '1.. ' , '
'0.0',' ','P E R V ,' ','12.9'];

fprintf(fid_new, '* s\n',tline); 

elseif k == 70

tline = [ 'SI:','
'0.012', ' ','1.0',' ','1.0','
'0.0', ' ' , 'PERV, ' ', '12.9'];

fprintf(fid_new,'-s\n',t1ine); 

elseif k == 71

tline = [ ' S16','
'0.012',' ','1.0',' ','1.0','
'0.0',' ','P E R V ,' ','12.9'];

fprintf ( f id_new, ' -■ s\n ' , tline) ; 

elseif k == 72

tline = [' P;i ' , '
'0.012', ' ','1.0',' ','1.0','
'0.0', ' ' , 'PERV , ' ','12.9'];

'0 .0 1 2 ', '

'0 .0 1 2 ','

'0 .0 1 2 ', '

'0.012 ' , '

'0 .012', '

'0 .012', '

'0 .012' , '

87



fprintf(fid_new, ' s\n',tline);

elseif k == 73

tline = [' S 1 8 '
'0 .012', ' ', '1 .0 ', ' ', '1 .0 ', '
'0.0', ' ', 'PERV, ' ', '12.9'] ;

fprintf(fid_new,' s\n',tline);

elseif == 74

tline = ['S19', '
'0 .0 1 2 ',' ','1 .0 ',' ','1 .0 ','
'0.0', ' ', 'PERV, ' ', '12.9'] ;

fprintf(fid_new,' s\n',tline);

elseif k == 75

tline = [ 'S20', '
'0 .0 1 2 ',' ','1 .0 ',' ','1 .0 ','
'0.0', ' ', 'PERV, ' ', '12.9'] ;

fprintf(fid_new,'-s\n',tline); 

elseif k == 76

tline = ['S21','
'0 .01 2 ', ' ', '1 .0 ', ' ', '1 .0 ', '
'0.0', ' ', 'PERV, ' ', '12.9'] ;

fprintf(fid_new,' s\n',tline); 

elseif k == 77

tline = [ 'S22', '
'0 .01 2 ', ' ', '1 .0 ', ' ', '1 .0 ', '
'0.0', ' ', 'PERV, ' ', '12.9'] ;

fprintf(fid_new,' s\n',tline); 

elseif k == 78

tline = [ 'S23', '
'0 .0 1 2 ', ' ', '1 .0 ', ' ', '1 .0 ', '
'0.0',' ', ' PERV , ' ','12.9'];

fprintf(fid_new,'rs\n',tline); 

elseif k == 79

tline = [ 'S24', '
'0 .01 2 ', ' ', '1 .0 ', ' ', '1 .0 ', '
'0.0', ' ', 'PERV, ' ', '12.9'] ;

'0.012 ', '

'0 .0 1 2 ', '

'0 .0 1 2 ', '

0 .012','

'0 .012','

'0 .0 1 2 ','

'0 .0 1 2 ','
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fprintf(fid_new,' s\n',tline);

elseif k == 80

tline = ['S25', ' ', '0.012 ', '
0.012', ' ','1.0',' ','1.0',' ' , . . . 
0.0',' ','PERV,' ','12.9'];

fprintf(fid_new,'>s\n',tline);

elseif )c == 85

tline = ['SI1',...
', '21.8' , . . .

',num2str(min_rate,formatSpec),...
',num2str(decay,formatSpec),...
',num2str (1) , ...

',num2str(0)];

fprintf(fid_new,'ss\n',tline);

elseif k == 86

tline = ['312',...
', '21.8' , . . .

',num2str(min_rate,formatSpec),...
',num2str(decay,formatSpec),...
',num2str(1),...

',num2str(0)];

fprintf ( f id_new, ' ’,s\n ', tline) ;

elseif k == 87

tline = ['S13',...
', '21.8', . . .

',num2str(min_rate,formatSpec),...
',num2str(decay,formatSpec),...
',num2str(1),...

',num2str(0)];

fprintf(fid_new,' is\n',tline);

elseif k == 88

tline = ['S14 ' , ...
', '21.8', . . .

',num2str(min_rate,formatSpec),...
',num2str(decay,formatSpec),...
',num2str(1),...

',num2str(0)];

fprintf(fid_new,'■s\n',tline);

elseif k == 89

tline = ['315',...
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'21.8', ...
, num2str (inin_rate, formatSpec) , . . .
,num2str(decay,formatSpec),...
,num2str(1), ...
',num2str(0)];

fprintf(fid_new,' s\n',tline)

elseif k == 90

tline = ['S16',...
', '21.8', ...

, num2str(min_rate,formatSpec), ...
,num2str(decay,formatSpec),...
,num2str(1),...
',num2str(0)];

fprintf(fid_new, ' -s\n',tline)

elseif k == 91

tline = [ 'S17 ', . . .
', '21.8', ...

,num2str(min_rate,formatSpec), . . .
,num2str(decay,formatSpec),...
,num2str(1),...
',num2str(0)];

fprintf(fid_new,' :s\n',tline)

elseif k == 92

tline = [ ' S18 ', . . .
', '21.8', ...

,num2str(min_rate,formatSpec), . . .
,num2str(decay,formatSpec), . . .
,num2 s t r (1), ...
',num2str(0)];

fprintf(fid_new,' s\n',tline)

elseif k == 93

tline = ['S19', .. .
', '21.8', . . .

,num2str(min_rate,formatSpec),...
,num2str(decay,formatSpec),...
,num2str(1),...
',num2str(0)];

fprintf(fid_new,'s\n',tline)

elseif k == 94

tline = ['S20',...
', '21.8', . . .

,num2str(min_rate,formatSpec),...
,num2str(decay,formatSpec),...
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,num2str(1) , . . .
',num2str(0)];

fprintf(fid_new,' s\n',tline)

elseif k == 95

tline = [ ' S21', ...
','21.8',...

,num2str(min_rate,formatSpec),...
,num2str(decay,formatSpec) , ...
,num2str(1),...
',num2str(0)];

fprintf(fid_new,' s\n',tline)

elseif Ic == 96

tline = ['S22', . . .
', '21.8' , . . .

,num2str(min_rate,formatSpec) , ...
,num2str(decay,formatSpec),...
,num2str(1),...
',num2str(0)];

fprintf(fid_new,' s\n',tline)

elseif )< == 97

tline = [ 'S23' , ...
', '21.8', . . .

,num2str(min_rate,formatSpec),...
,num2str(decay,formatSpec),...
,num2str(1),...
',num2str(0)];

fprintf(fid_new,' s\n',tline)

elseif k == 98

tline = I '324', ...
', '21.8', . ..

,num2str(min_rate,formatSpec),...
,num2str(decay,formatSpec),...
,num2str(1),...
',num2str(0)];

fprintf(fid_new,' s\n',tline)

elseif k == 99

tline = ['S25',...
','21.8' , . . .

,num2str(min_rate,formatSpec),...
,num2str(decay,formatSpec),...
,num2str(1),...
',num2str(0)];
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fprintf(fid_new,' s\n',tline);

else
fprintf(fid_new,'%s\n',tline);

end

end

% copy the new_template to templatel etc 

copyfile( 'new_template.inp', 'template.inp');

fclose('all ' );

% run SWMM
d_command = ('swmm5.exe template.inp report.rpt'); 
status = dos(d_command);

% name report file 
rpt_file_l = 'report.rpt' ;
% name results file 
res_file_l = 'results.rpt' ;

% set pointer to the report file for read only 
fid_l_3 = fopen(rpt_file_l, 'r');

% get size of report file (no. lines) 
nlines = 0;
while {fgets(fid_l_3)~=-l) 

nlines = nlines + 1;
end

fid_l_4 = fopen(rpt_file_l, 'r');
% find start and end dates
d i n e  = 1;
for i = linlines

tline = fgetl(fid_l_4);

if strcmp(' FEB-01-2011 00:02:00 0.000 0.000
0.0',tline) == 1

start_line = dine;
end

if strcmp(' AUG-15-2012 18:00:00 0.000 0.000
0.0',tline) == 1

end_line = dine;
end
d ine = d ine + 1;

end

% set new pointer to results file 
fid_l_5 = fopen(rpt_file_l,'r ');

% set pointer to file written to 
fid_l_6 = fopen(res_file_l, 'w');

0.000

0.000
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d i n e  = 1;

for k = l:end_line

tline = f g e t l (fid_l _ 5);

1 if current line >= startline print the line% 
if d i n e  >= start_line

f p r i n t f (f i d _ l _ 6 , '-s \ n ',t l i n e );

end

d i n e  = d i n e  + 1;
end

%name results file 
sim_results_l = 'r e s u l t s .r p t ';

% create pointer to results file 
fid_l_7 = f o p e n (si m _results_l);

C = t e x t s c a n (f i d _l _ 7, ' s s »f : f f f ' ) ;

create empty array for flow values 
m od _ fl o w = z e r o s ((end_line-start_line),1);

- copy flows from C 
for i = 1 : (end_line-start_line) 

m o d _ f l o w (i ,1) = C{3}(i);
end

calculate N-S index 
n s e l 9;

c r e a t e _ e v e n t s _ c a l ;

y = NSE_flow_19;

fclose ('a l l ' ) ;

 ̂ delete results file 
d el e t e ( ' r e s u l t s . r p t ' );

end

% Function create_events_cal creates arrays for calibration events and 
'fi computes evaluation funtions for total volume and peak flow

% load observed flow 
l o a d ('o b s _ f l o w . t x t ');

load event references 
l o a d ('e v e n t _ r e f _ s s c .t x t ' ) ;

events matrix (obs and mod ) will contain 40 columns each row
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contains observed or modelled flow or zeros 
obs_events_cal = zeros(623,19); 
mod_events_cal = zeros(623,19);

for k - 1:19
set start row of event 

event_row = event_ref_ssc(k,2);
% loop from start to end of each event 
for i = 1:event_ref_ssc(k,4)

obs_events_cal(1,k) = obs_flow(event_row); 
mod_events_cal ( i , k ) = mod_flow(event_row); 
event_row = event_row + 1;

end
end

% Peak flow of cal events 

for i = 1:19

obs_PF_cal(i,1) = max(obs_events_cal(:,1)); 

mod_PF_cal(1,1) = max(mod_events_cal(:,i));

end

% Total volume of cal events 

for i = 1:19

obs_TV_cal(i,1) = (sum(obs_events_cal(:,i)))* 0.12; 

mod_TV_cal ( i, 1) = (sum(mod_events_cal(:,i)))* 0.12 ;

end

% Total vol and peak flow err 

for i = 1:19

TV_err_cal (1, 1) = (obs_TV_cal (i, 1) - mod_TV_cal ( i, 1) )''2 ; 

PF_err_cal ( i, 1) = (obs_PF_cal(1,1) - mod_PF_cal(1, 1))^2;

end

Sum_TV_err_cal = sum(TV_err_cal);

Sum PF err cal = sum(PF err cal);

% Function nsel9 calculates Nash-Sutcliffe Efficiency of calibration 
events

% ///create time series of 19 events with no gaps...cont_events I I I  
mod_cont_events_cal = zeros(2792,1); 
obs cont events cal = zeros(2792,1);
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' load observed flow 
load('obs_flow.txt');

load event references 
load('event_ref_ssc.txt');

k = 1;

for i = 1:19

1 = event_ref_ssc(i,2);

for j = 1:event_ref_ssc(i,4)

mod_cont_events_cal(k,1) = mod_flow(l);
1 = 1 + 1 ;  
k = k + 1 ;

end

end 

k = 1;

for i = 1:19

1 = event_ref_ssc{i,2);

for j = 1:event_ref_ssc(i,4)

obs_cont_events_cal(k,1) = obs_flow(l);
1 = 1 + 1 ;  
k = k + 1;

end

end

create zero array for obs-mod flow, obs-mean flow 

obs_minus_mod_flow_l9 = zeros (2792,1); 

obs_minus_mean_flow_l9 = zeros (2792, 1); 

for i = 1:2792

obs_minus_mod_flow_19(i,1) = mod_cont_events_cal(i,1)
obs_cont_events_cal(1,1);

end

obs_minus_mod_f low_19_sq = obs_minus_mod_f low_l 9 .''2;

' calculate SSO sum of square differences 

SS0_flow_19 = sum(obs_minus_mod_flow_19_sq);
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% calculate mean of observed flows 

mean_flow_l9 = mean(obs_cont_events_cal); 

for i = 1:2792

obs_minus_mean_flow_l9(i,1) = obs_cont_events_cal(i,1)
mean_flow_19;

end

obs_minus_mean_f low_l 9_sq = obs_minus_mean_f low_19 .''2 ;

% calculate SSE sum of square error 

SSE_flow_19 = sum(obs_minus_mean_flow_l9_sq);

% Calculate NSE

NSE_flow_19 = SSO_flow_19/SSE_flow_19;

Total vol cal = (sum{mod cont events cal))*0.12;
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Appendix D: SWMM input file for Kimmage runoff model
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[OPTIONS]
FLOW_UNITS
INFILTRATION
FLOW_ROUTING
START_DATE
START_TIME
REPORT_START_DATE
REPORT_START_TIME
END_DATE
END_TIME
SWEEP_START
SWEEP_END
DRY_DAYS
REPORT_STEP
WET_STEP
DRY_STEP
ROUTING_STEP
ALLOW_PONDING
INERTIAL_DAMPING
VARIABLE_STEP
LENGTHENING_STEP
MIN_SURFAREA
NORMAL_FLOW_LIMITE D
SKIP_STEADY_STATE
FORCE_MAIN_F,QUATION
LINK_OFFSETS
MIN SLOPE

LPS
HORTON
DYNWAVE
02/01/2011
00:00:00
02/01/2011
00:00:00
08/18/2012
18:00:00
02/01
11/16
0
00:02:00 
00:00:15 
24:00:00 
0:00:15 
NO
PARTIAL
0.75
0
0
BOTH
NO
H-W
DEPTH
0

[EVAPORATION]
;;Type Parameters

TIMESERIES EvaporationKimmage 
DRY ONLY YES

[RAINGAGES]
Rain Time Snow Data

; Name Type Intrvl Catch Source

RGl VOLUME 00:02
"C:\Users\Dell\Documents\Project\SWMM\Input 
Data\Rainfall\KimmageRain2011-2012_offset2.txt" 1

FILE

MM

[SUBCATCHMENTS]
/ t

Pent.
; ; Name 
Width

Curb

Slope

Snow 
Raingage 

Length Pack
Outlet

Total

Area

Pent. 

Imperv

Sll
0.9 0

RGl J1 0.088 29.0 44

S12
0.8 0

RGl J2 0.022 30.0 11

S13
0.8 0

RGl J3 0.122 48.0 61

S14
1.2 0

RGl J4 0.189 34.0 95

S15
1 0

RGl J5 0.089 30.0 45
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S16 RGl J6 0.055 46.0 28
0.5 0
S17 RGl J7 0.047 25.0 24COo 0
S18 RGl J8 0.176 38.0 88
0.6 0
S19 RGl J9 0.13 50.0 65
2.2 0
S20 RGl JIO 0.068 33.0 3400o 0
S21 RGl Jll 0.153 39.0 77

o CO 0
S22 RGl J12 0.027 34.0 14
0.5 0
S23 RGl J13 0.029 36.0 15

o CD 0
S24 RGl J14 0.1 58.0 50
0.8 0
S25 RGl J14 0.122 62.0i 6100o 0

[SUBAREAS]
;;Subcatchment N-Imperv N-Perv S-Imperv S-Perv PctZero
RouteTo PctRouted

Sll 0.012 0.012 1. 0 1.0 0.0
PERV 12.9
S12 0.012 0.012 1.0 1.0 0.0
PERV 12.9
S13 0.012 0.012 1.0 1.0 0.0
PERV 12.9
S14 0.012 0.012 1.0 1.0 0.0
PERV 12 . 9
S15 0 . 012 0.012 1.0 1.0 0.0
PERV 12 . 9
S16 0.012 0.012 1.0 1 .0 0.0
PERV 12 . 9
S17 0. 012 0.012 1.0 1. 0 0.0
PERV 12. 9
S18 0. 012 0.012 1.0 1. 0 0.0
PERV 12.9
319 0.012 0.012 1.0 1.0 0.0
PERV 12.9
S20 0.012 0.012 1.0 1.0 0.0
PERV 12 . 9
S21 0.012 0.012 1.0 1.0 0.0
PERV 12.9
S22 0.012 0.012 1.0 1.0 0.0
PERV 12.9
S23 0.012 0.012 1.0 1. 0 0.0
PERV 12.9
S24 0. 012 0.012 1.0 1. 0 0.0
PERV 12 . 9
S25 0.012 0.012 1.0 1. 0 0.0
PERV 12.9

[INFILTRATION]
;;Subcatchment MaxRate MinRate Decay DryTime Maxinfil

Sll 21.8 3.00 5.60 1 0
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S12 21.8 3.00 5. 60 1 0
S13 21.8 3.00 5. 60 1 0
S14 21.8 3. 00 5. 60 1 0
S15 21.8 3.00 5. 60 1 0
S16 21.8 3.00 5.60 1 0
S17 21. 8 3.00 5.60 1 0
S18 21. 8 3.00 5.60 1 0
S19 21.8 3.00 5. 60 1 0
S20 21.8 3.00 5. 60 1 0
S21 21.8 3.00 5.60 1 0
S22 21.8 3.00 5.60 1 0
S23 21.8 3.00 5.60 1 0
S24 21.8 3.00 5.60 1 0
S25 21.8 3.00 5. 60 1 0

[JUNCTIONS]
t  r Invert Max. Init. Surcharge Ponded
;;Name Elev. Depth Depth Depth Area
f  r

J1 38.01 1.26 0 0 0
J2 37.87 0.9 0 0 0
J3 37.09 1.34 0 0 0
J4 35.325 1.42 0 0 0
J5 34.905 1.42 0 0 0
J6 33.649 2.36 0 0 0
J7 38.867 1.26 0 0 0
J8 38.083 1.2 0 0 0
J9 36.709 1. 1 0 0 0
JIO 35. 6 1. 305 0 0 0
Jll 34.587 1. 4 0 0 0
J12 34.459 0.8 0 0 0
J13 34.277 1 0 0 0
J14 33.616 2.4 0 0 0
J15 33.102 2.5 0 0 0
J16 32.873 2.81 0 0 0
J17 32 .74 2.888 0 0 0

[OUTFALLS]
/ r Invert Outfall Stage/Table Tide
;;Name Elev. Type Time Series Gate

O F l 32.7 FREE NO

[CONDUITS]
/  f Inlet Outlet Mann
Inlet Outlet Init. Max ,
;;Name Node Node Length
Offset Offset Flow Flow
/ f

Cl J1 J3 106.44 0.
0 0 0 0
C2 J2 J3 38.86 0.
0 0 0 0
C3 J3 J4 95.94 0.
0 0 0 0
C4 J4 J5 56.51 0.
0 0.075 0 0
C5 J5 J6 155.02 0.
0 0 0 0
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C6
0
C17
0
C14
0
CIO
0
C13
0
C12
0
Cll
0
C9
0
C8
0
C7
0
C15
0

[OUTLETS]

Qcoeff/
;;Name 
QTable

0

0

0.15

0

0

0

0.9

0.075

0

0

0

J6

J17

J14

JIO

J13

J12

Jll

J9

J8

J7

J15

Inlet

Node
Qexpon

Flap

Gate

J15

OFl

J15

Jll

J14

J13

J14

JIO

J9

J8

J16

Outlet

Node

50.89 

8.11 

61.05 

111.51 

74 .75 

30. 61 

3. 65

65.48

91.48 

137.42 

61.86

Outflow

Height

0.012 

0.012 

0.012 

0.012 

0 . 012 

0.012 

0.012 

0.012 

0.012 

0.012 

0.012

Outlet

Type

]
TABULAR/DEPTH DDcurve

J16 J17
NO

[XSECTIONS]
;;Link Shape
Geom4 Barrels

Geoml Geom2 Geom3

Cl
1
C2
1
C3
1
04
1
C5
1
C6
1
C17
1
C14
1
CIO
1
C13
1
C12
1

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

0.225

0.225

0.225

0.225

0.3

0.3

0.45

0.3

0.3

0.225

0.3

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0

0

0

0

0

0

0
0

0

0

0

0

0
0

0

0
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Cll
1
C9
1
C8
1
C7
1
C15
1

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

0.3

0.225

0.225

0.225

0.45

0

0

0

0

0

0

0

0

0

0

[LOSSES] 
;;Link Inlet Outlet Average Flap Gate

[CURVES] 
;;Name Type

Rating

X-Value Y-Value

DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve
DDCurve

0
0. 02 
0.04 
0.061 
0.070 
0.074 
0.081 
0.082 
0.086 
0. 091 
0.092 
0. 094 
0.095 
0.097 
0.099 
0. 101 
0.104 
0. 107 
0.111 
0.115 
0.119 
0.127 
0.138 
0.144 
0.150 
0.164 
0.191 
0.232 
0.2 62 
0.286 
0.310 
0.344 
0.394 
0.436 
0.487 
0. 600 
0.800 
1.000 
1.200 
1.400

0
0.2
0.25
0.335
0.774
0.966 
1.080 
1.041 
1 .186 
1.255
1 .

1 .

2 .
2 .
2 ,

2 ,

.522 

.832 

.016 

.093 
,340 
,705 

3.107 
3.295 
3.417 
4 .239 
5.139 
6.843 
7 .896 
9.428 
11.045
11.921
12.922 
16.517 
18.021 
20.336 
23.912 
25.407 
32.256 
37.386 
43.947 
58.084 
83.198 
108.312 
133.426 
158.54

[TIMESERIES] 
;;Name Date Time Value
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EvaporationKimmage 2/1/11 01 :00 0.4
EvaporationKimmage 2/2/11 01::00 0,.7
EvaporationKimmage 2/3/11 01::00 0,.5
EvaporationKimmage 2/4/11 01 :00 0,.6
EvaporationKimmage 2/5/11 01::00 0,.3
EvaporationKimmage 2/6/11 01::00 0,.4
EvaporationKimmage 2/7/11 01:: 00 0,. 5
EvaporationKimmage 2/8/11 01 :00 0.5
EvaporationKimmage 2/9/11 01 :00 0.4
EvaporationKimmage 2/10/11 01 :00 0.3
EvaporationKimmage 2/11/11 01:: 00 0,.4
EvaporationKimmage 2/12/11 01 :00 0.4
EvaporationKimmage 2/13/11 01 : 00 0.4
EvaporationKimmage 2/14/11 01::00 0,.8
EvaporationKimmage 2/15/11 01 ::00 0,.7
EvaporationKimmage 2/16/11 01::00 0,.7
EvaporationKimmage 2/17/11 01::00 0.,3
EvaporationKimmage 2/18/11 01 :;00 0..6
EvaporationKimmage 2/19/11 01::00 0..7
EvaporationKimmage 2/20/11 01 ::00 0,.7
EvaporationKimmage 2/21/11 01 ::00 0,. 6
EvaporationKimmage 2/22/11 01 :: 00 0..5
EvaporationKimmage 2/23/11 01::00 0..9
EvaporationKimmage 2/24/11 01 ::00 1,.2
EvaporationKimmage 2/25/11 01 :: 00 1
EvaporationKimmage 2/26/11 01:;00 0..7
EvaporationKimmage 2/27/11 01;: 00 0..9
EvaporationKimmage 2/28/11 01 ::00 0..8
EvaporationKimmage 3/1/11 01;;00 0., 9
EvaporationKimmage 3/2/11 01 ::00 0.,7
EvaporationKimmage 3/3/11 01 :: 00 0., 6
EvaporationKimmage 3/4/11 01::00 0 .,7
EvaporationKimmage 3/5/11 01::00 0..6
EvaporationKimmage 3/6/11 01::00 0..7
EvaporationKimmage 3/7/11 01:: 00 1
EvaporationKimmage 3/8/11 01 :; 00 0,. 7
EvaporationKimmage 3/9/11 01:: 00 1 ,,2
EvaporationKimmage 3/10/11 01:: 00 1 .. 1
EvaporationKimmage 3/11/11 01 :;00 0.. 6
EvaporationKimmage 3/12/11 01 :;00 0,.9
EvaporationKimm.age 3/13/11 01 :: 00 0.. 9
EvaporationKimmage 3/14/11 01 ::00 1., 1
EvaporationKimmage 3/15/11 01 ::00 1
EvaporationKimmage 3/16/11 01 ::00 1 .,1
EvaporationKimmage 3/17/11 01 ::00 1 ,, 1
EvaporationKimmage 3/18/11 01::00 1 .4
EvaporationKimmage 3/19/11 01;:00 1 .5
EvaporationKimmage 3/20/11 01:;00 1 .,5
EvaporationKimmage 3/21/11 01:: 00 1 .,3
EvaporationKimmage 3/22/11 01:;00 1 ..5
EvaporationKimmage 3/23/11 01:: 00 1 ., 4
EvaporationKimmage 3/24/11 01:: 00 1., 7
EvaporationKimmage 3/25/11 01::00 1., 4
EvaporationKimmage 3/26/11 01:: 00 0. 8
EvaporationKimmage 3/27/11 01::00 1 .6
EvaporationKimmage 3/28/11 01:: 00 1 .4
EvaporationKimmage 3/29/11 01::00 0. 9
EvaporationKimmage 3/30/11 01; 00 2
EvaporationKimmage 3/31/11 01: 00 2 .1
EvaporationKimmage 4/1/11 01: 00 1 .2
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EvaporationKimmage 4/2/11 01::00 1,.6
EvaporationKimmage 4/3/11 01::00 1 ..8
EvaporationKimmage 4/4/11 01 ::00 2 ,. 1
EvaporationKimmage 4/5/11 01 :; 00 1 ,. 6
EvaporationKimmage 4/6/11 0] :; 00 2,.7
EvaporationKimmage 4/7/11 01:: 00 1,.5
EvaporationKimmage 4/8/11 01:; 00 2 ,.2
EvaporationKimmage 4/9/11 01:: 00 4
EvaporationKimmage 4/10/11 01:;00 2,.5
EvaporationKimmage 4/11/11 01:;00 1.. 4
EvaporationKimmage 4/12/11 01::00 2
EvaporationKimmage 4/13/11 01::00 1 ..7
EvaporationKimmage 4/14/11 01::00 1
EvaporationKimmage 4/15/11 01::00 2 ,.4
EvaporationKimmage 4/16/11 01::00 1 ,.7
EvaporationKimmage 4/17/11 01::00 1..6
EvaporationKimmage 4/18/11 01:;00 2 ,. 4
EvaporationKimmage 4/19/11 01:; 00 2 ,.7
EvaporationKimmage 4/20/11 01:; 00 2 ,.8
EvaporationKimmage 4/21/11 01 :: 00 3
EvaporationKimmage 4/22/11 01:; 00 3,. 1
EvaporationKimmage 4/23/11 01 :: 00 2 ,,3
EvaporationKimmage 4/24/11 01:;00 2
EvaporationKimmage 4/25/11 01::00 1 ..6
EvaporationKimmage 4/26/11 01::00 2
EvaporationKimmage 4/27/11 01::00 2 ..8
EvaporationKimmage 4/28/11 01::00 3,,1
EvaporationKimmage 4/29/11 01:;00 2,.8
EvaporationKimmage 4/30/11 01 :;00 3,. 1
EvaporationKimmage 5/1/11 01 ::00 3,.3
EvaporationKimmage 5/2/11 01::00 3,.7
EvaporationKimmage 5/3/11 01 ::00 3
EvaporationKimmage 5/4/11 01 ::00 2 ,.7
EvaporationKimmage 5/5/11 01 :00 2 . 1
EvaporationKimmage 5/6/11 01 :00 2 . 6
EvaporationKimmage 5/7/11 01 :00 2
EvaporationKimmage 5/8/11 01::00 2 . 9
EvaporationKimmage 5/9/11 01 ::00 2 ,.6
EvaporationKimmage 5/10/11 01 ::00 2 ,.9
EvaporationKimmage 5/11/11 01 ::00 2 ,.9
EvaporationKimmage 5/12/11 01 ::00 2 ,.3
EvaporationKimmage 5/13/11 01 ::00 1 ,.9
EvaporationKimmage 5/14/11 01 ::00 2 ,.2
EvaporationKimmage 5/15/11 01 ::00 1 ,.5
EvaporationKimmage 5/16/11 01 ::00 2 ,.5
EvaporationKimmage 5/17/11 01::00 2
EvaporationKimmage 5/18/11 01 ::00 2
EvaporationKimmage 5/19/11 01 ::00 2..2
EvaporationKimmage 5/20/11 01 ::00 2,.7
EvaporationKimmage 5/21/11 01 :; 00 1,.7
EvaporationKimmage 5/22/11 01 :;00 3.. 1
EvaporationKimmage 5/23/1] 01:;00 2..3
EvaporationKimmage 5/24/11 01::00 3..8
EvaporationKimmage 5/25/11 01:;00 2..2
EvaporationKimmage 5/26/11 01::00 2.. 1
EvaporationKimmage 5/27/11 01::00 2
EvaporationKimmage 5/28/11 01 ::00 2.,8
EvaporationKimmage 5/29/11 01 :;00 2..9
EvaporationKimmage 5/30/11 01 ::00 2.,5
EvaporationKimmage 5/31/11 01 ::00 3
EvaporationKimmage 6/1/11 01 :;00 2,. 6
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EvaporationKimmage 6/2/11 01::00 3,.3
EvaporationKimmage 6/3/11 01;;00 4 ..4
EvaporationKimmage 6/4/11 01;;00 3..3
EvaporationKimmage 6/5/11 01;:00 1 ..2
EvaporationKimmage 6/6/11 01::00 2,.4
EvaporationKimmage 6/7/11 01::00 2..4
EvaporationKimmage 6/8/11 01 ::00 2..5
EvaporationKimmage 6/9/11 01;:00 2.,4
EvaporationKimmage 6/10/11 01 ;: 00 2,,8
EvaporationKimmage 6/11/11 01;: 00 2.,9
EvaporationKimmage 6/12/11 01:: 00 1 ,, 1
EvaporationKimmage 6/13/11 01;: 00 2..9
EvaporationKimmage 6/14/11 01;:00 3,.2
EvaporationKimmage 6/15/11 01;: 00 3,. 1
EvaporationKimmage 6/16/11 01;:00 2 .,9
EvaporationKimmage 6/17/11 01;:00 1 ..6
EvaporationKimmage 6/18/11 01;:00 2 ..6
EvaporationKimmage 6/19/11 01;:00 2 ..5
EvaporationKimmage 6/20/11 01;:00 2,.5
EvaporationKimmage 6/21/11 01;:00 2..8
EvaporationKimmage 6/22/11 01;:00 2..6
EvaporationKimmage 6/23/11 01;:00 3..4
EvaporationKimmage 6/24/11 01;:00 0.,9
EvaporationKimmage 6/25/11 01;:00 2..7
EvaporationKimmage 6/26/11 01;:00 3,.9
EvaporationKimmage 6/27/11 01;:00 2..3
EvaporationKimmage 6/28/11 01;:00 3..2
EvaporationKimmage 6/29/11 01;:00 2..5
EvaporationKimmage 6/30/11 01;: 00 2..9
EvaporationKimmage 7/1/11 01::00 3., 4
EvaporationKimmage 7/2/11 01::00 3,.6
EvaporationKimmage 7/3/11 01::00 4 .. 1
EvaporationKimmage 7/4/11 01;;00 3..7
EvaporationKimmage 7/5/11 01 ::00 3..6
EvaporationKimmage 7/6/11 01 ::00 2..6
EvaporationKimmage 7/7/11 01;:00 2,. 6
EvaporationKimmage 7/8/11 01 ;: 00 1 ,.8
EvaporationKimmage 7/9/11 01;:00 3 .5
EvaporationKimmage 7/10/11 01;: 00 2,.2
EvaporationKimmage 7/11/11 01:: 00 2,.2
EvaporationKimmage 7/12/11 01;: 00 2,.8
EvaporationKimmage 7/13/11 01;: 00 3,.9
EvaporationKimmage 7/14/11 01 ::00 3,.2
EvaporationKimmage 7/15/11 01:: 00 1 ,,7
EvaporationKimmage 7/16/11 01::00 2 ,.7
EvaporationKimmage 7/17/11 01:: 00 1 .. 4
EvaporationKimmage 7/18/11 01:: 00 1 ,.7
EvaporationKimmage 7/19/11 01:: 00 2
EvaporationKimmage 7/20/11 01 :; 00 2
EvaporationKimmage 7/21/11 01:: 00 0,.9
EvaporationKimmage 7/22/11 01:: 00 2
EvaporationKimmage 7/23/11 01:; 00 3,. 6
EvaporationKimmage 7/24/11 01:: 00 2,.5
EvaporationKimmage 7/25/11 01:; 00 2 ,.2
EvaporationKimmage 7/26/11 01:: 00 2 ,.4
EvaporationKimmage 7/27/11 01:; 00 3,.3
EvaporationKimmage 7/28/11 01:; 00 1 ..6
EvaporationKimmage 7/29/11 01:; 00 1 ..9
EvaporationKimmage 7/30/11 01:: 00 2 ..5
EvaporationKimmage 7/31/11 01:: 00 1 ..8
EvaporationKimmage 8/1/11 01: 00 2 .. 1
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EvaporationKimmage 8/2/11 01:: 00 2 .,6
EvaporationKimmage 8/3/11 01:: 00 2 ..3
EvaporationKimmage 8/4/11 01:: 00 1 ., 7
EvaporationKimmage 8/5/11 01:: 00 1.,4
EvaporationKimmage 8/6/11 0] :: 00 2 ,, 1
EvaporationKimmage 8/7/11 01:: 00 2 ., 1
EvaporationKimmage 8/8/11 01:: 00 2.,1
EvaporationKimmage 8/9/11 01:: 00 2
EvaporationKimmage 8/10/11 01:: 00 1 .,5
EvaporationKimmage 8/11/11 01::00 2 .,2
EvaporationKimmage 8/12/11 01::00 2
EvaporationKimmage 8/13/11 01::00 2
EvaporationKimmage 8/14/11 01::00 2 ..4
EvaporationKimmage 8/15/11 01:: 00 2..3
EvaporationKimmage 8/16/11 01::00 2,.1
EvaporationKimmage 8/17/11 01::00 2..3
EvaporationKimmage 8/18/11 01:: 00 1 ..6
EvaporationKimmage 8/19/11 01 ::00 1 ..6
EvaporationKimmage 8/20/11 01::00 2,. 1
EvaporationKimmage 8/21/11 01::00 2 .. 1
EvaporationKimmage 8/22/11 01 ::00 2 ..2
EvaporationKimmage 8/23/11 01::00 2 ..1
EvaporationKimmage 8/24/11 01::00 2,, 6
EvaporationKimmage 8/25/11 01::00 2..4
EvaporationKimmage 8/26/11 01::00 2 .,3
EvaporationKimmage 8/27/11 01 ::00 1 ,.9
EvaporationKimmage 8/28/11 01 ::00 2 .. 1
EvaporationKimmage 8/29/11 01 ::00 1 ..6
EvaporationKimmage 8/30/11 01::00 1 .,4
EvaporationKimmage 8/31/11 01 ::00 1 ..5
EvaporationKimmage 9/1/11 01 :00 2 ,.5
EvaporationKimmage 9/2/11 01 ::00 2 ,.3
EvaporationKimmage 9/3/11 01 ::00 1 ,. 1
EvaporationKimmage 9/4/11 01 :00 1 ,.5
EvaporationKimmage 9/5/11 01 :00 1 ,.3
EvaporationKimmage 9/6/11 01 :00 1,. 4
EvaporationKimmage 9/7/11 01 : 00 1,.2
EvaporationKimmage 9/8/11 01 ;:00 1 ,.6
EvaporationKimmage 9/9/11 01 ::00 2 ,.2
EvaporationKimmage 9/10/11 01 ::00 2 ,. 1
EvaporationKimmage 9/11/11 01::00 1 ..6
EvaporationKimmage 9/12/11 01::00 1 ,.5
EvaporationKimmage 9/13/11 01 ::00 2 ,. 4
EvaporationKimmage 9/14/11 01::00 1,.4
EvaporationKimmage 9/15/11 01 :00 1,.6
EvaporationKimmage 9/16/11 01 :00 1 ,.8
EvaporationKimmage 9/17/11 01 :00 1 ,. 1
EvaporationKimmage 9/18/11 01 ::00 1 .,4
EvaporationKimmage 9/19/11 01 ::00 1,.3
EvaporationKimmage 9/20/11 01::00 1 ..2
EvaporationKimmage 9/21/11 01 ::00 1 .,6
EvaporationKimmage 9/22/11 01 :;00 1..2
EvaporationKimmage 9/23/11 01::00 1 ,.7
EvaporationKimmage 9/24/11 01 ::00 1 ..9
EvaporationKimmage 9/25/11 01 ::00 1 ,.5
EvaporationKimmage 9/26/11 01 ::00 1 ,.6
EvaporationKimmage 9/27/11 01 ::00 1 ,.7
EvaporationKimmage 9/28/11 01::00 2,.5
EvaporationKimmage 9/29/11 01 :00 2,.3
EvaporationKimmage 9/30/11 01 :00 1 ,.4
EvaporationKimmage 10/1/11 01 :00 0,.5
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EvaporationKimmage 10/2/11 01::00 0 .8
EvaporationKimmage 10/3/11 01::00 1. 6
EvaporationKimmage 10/4/11 01::00 1. 1
EvaporationKimmage 10/5/11 01::00 1 .6
EvaporationKimmage 10/6/11 01::00 1 ,. 5
EvaporationKimmage 10/7/11 01::00 1 .2
EvaporationKimmage 10/8/11 01::00 1 .3
EvaporationKimmage 10/9/11 01::00 1.2
EvaporationKimmage 10/10/11 01::00 1
EvaporationKimmage 10/11/11 01 :00 0 . 8
EvaporationKimmage 10/12/11 01 :00 0 .8
EvaporationKimmage 10/13/11 01::00 0 . 9
EvaporationKimmage 10/14/11 01::00 0 .6
EvaporationKimmage 10/15/11 01 : 00 0 .8
EvaporationKimmage 10/16/11 01::00 1 ,.2
EvaporationKimmage 10/17/11 01::00 1 ,. 1
EvaporationKimmage 10/18/11 01:;00 1 . 1
EvaporationKimmage 10/19/11 01::00 0,.8
EvaporationKimmage 10/20/11 01::00 0.. 6
EvaporationKimmage 10/21/11 01::00 1 ,.3
EvaporationKimmage 10/22/11 01::00 0,.8
EvaporationKimmage 10/23/11 01::00 0.. 9
EvaporationKimmage 10/24/11 01 ::00 0,.7
EvaporationKimmage 10/25/11 01;:00 0,. 6
EvaporationKimmage 10/26/11 01 :: 00 0,.8
EvaporationKimmage 10/27/11 01::00 0,. 6
EvaporationKimmage 10/28/11 01::00 0.. 9
EvaporationKimmage 10/29/11 01 ;: 00 0..7
EvaporationKimmage 10/30/11 01::00 0..8
EvaporationKimmage 10/31/11 01::00 0..8
EvaporationKimmage 11/1/11 01::00 0., 6
EvaporationKimmage 11/2/11 01 ::00 1 ..3
EvaporationKimmage 11/3/11 01::00 0..8
EvaporationKimmage 11/4/11 01 :: 00 0.. 4
EvaporationKimmage 11/5/11 01 :: 00 0..3
EvaporationKimmage 11/6/11 01::00 0..3
EvaporationKimmage 11/7/11 01 :: 00 0,.2
EvaporationKimmage 11/8/11 01::00 0.. 6
EvaporationKimmage 11/9/11 01::00 0..8
EvaporationKimmage 11/10/11 01 :: 00 0.. 5
EvaporationKimmage 11/11/11 01::00 1 ,.2
Evaporat ionKd.mmage 11/12/11 01 ::00 0.. 4
EvaporationKimmage 11/13/11 01::00 1
EvaporationKimmage 11/14/11 01::00 0..5
EvaporationKimmage 11/15/11 01::00 0.. 4
EvaporationKimmage 11/16/11 01::00 0.. 5
EvaporationKimmage 11/17/11 01::00 0., 5
EvaporationKimmage 11/18/11 01::00 1 ., 1
EvaporationKimmage 11/19/11 01::00 0.,8
EvaporationKimmage 11/20/11 01::00 0.. 4
EvaporationKimmage 11/21/11 01:;00 0.. 4
EvaporationKimmage 11/22/11 01::00 0.,3
EvaporationKimmage 11/23/11 01:: 00 0.,7
EvaporationKimmage 11/24/11 01::00 0., 6
EvaporationKimmage 11/25/11 01::00 0., 6
EvaporationKimmage 11/26/11 01::00 0..9
EvaporationKimmage 11/27/11 01::00 0.,5
EvaporationKimmage 11/28/11 01::00 0. 8
EvaporationKimmage 11/29/11 01: 00 0. 7
EvaporationKimmage 11/30/11 01: 00 0 .9
EvaporationKimmage 12/1/11 01 :00 0. 1
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EvaporationKimmage 12/2/11 01:00 0.4
EvaporationKimmage 12/3/11 01:00 0.5
EvaporationKimmage 12/4/11 01:00 0.4
EvaporationKimmage 12/5/11 01:00 0.4
EvaporationKi mmage 12/6/11 01:00 0.4
EvaporationKimmage 12/7/11 01:00 0.3
EvaporationKimmage 12/8/11 01:00 0.6
EvaporationKimmage 12/9/11 01:00 0.1
EvaporationKimmage 12/10/11 01:00 0.5
EvaporationKimmage 12/11/11 01:00 0.4
EvaporationKimmage 12/12/11 01:00 0.6
EvaporationKimmage 12/13/11 01:00 0.6
EvaporationKimmage 12/14/11 01:00 0.6
EvaporationKimmage 12/15/11 01:00 0.3
EvaporationKimmage 12/16/11 01:00 0.2
EvaporationKimmage 12/17/11 01:00 0.2
EvaporationKimmage 12/18/11 01:00 0.2
EvaporationKimmage 12/19/11 01:00 0.4
EvaporationKimmage 12/20/11 01:00 0.3
EvaporationKimmage 12/21/11 01:00 0.5
EvaporationKimmage 12/22/11 01:00 0.8
EvaporationKimmage 12/23/11 01:00 0.3
EvaporationKimmage 12/24/11 01:00 0.3
EvaporationKimmage 12/25/11 01:00 0.4
EvaporationKimmage 12/26/11 01:00 0.9
EvaporationKimmage 12/27/11 01:00 0.8
EvaporationKimmage 12/28/11 01:00 0.6
EvaporationKimmage 12/29/11 01:00 0.5
EvaporationKimmage 12/30/11 01:00 0.5
EvaporationKimmage 12/31/11 01:00 0.6
EvaporationKimmage 1/1/12 01:00 0.6
EvaporationKimmage 1/2/12 01:00 0.5
EvaporationKimmage 1/3/12 01:00 0.6
EvaporationKimmage 1/4/12 01:00 0.7
EvaporationKimmage 1/5/12 01:00 0.3
EvaporationKimmage 1/6/12 01:00 0.3
EvaporationKimmage 1/7/12 01:00 0.5
EvaporationKimmage 1/8/12 01:00 0.4
EvaporationKimmage 1/9/12 01:00 0.4
EvaporationKimmage 1/10/12 01:00 0.6
EvaporationKimmage 1/11/12 01:00 0.4
EvaporationKimmage 1/12/12 01:00 0.2
EvaporationKimmage 1/13/12 01:00 0
EvaporationKimmage 1/14/12 01:00 0.4
EvaporationKimmage 1/15/12 01:00 0.8
EvaporationKimmage 1/16/12 01:00 0.3
EvaporationKimmage 1/17/12 01:00 0.5
EvaporationKimmage 1/18/12 01:00 0.2
EvaporationKimmage 1/19/12 01:00 0.5
EvaporationKimmage 1/20/12 01:00 0.5
EvaporationKimmage 1/21/12 01:00 0.6
EvaporationKimmage 1/22/12 01:00 0.7
EvaporationKimmage 1/23/12 01:00 0.4
EvaporationKimmage 1/24/12 01:00 0.5
EvaporationKimmage 1/25/12 01:00 0.8
EvaporationKimmage 1/26/12 01:00 0.5
EvaporationKimmage 1/27/12 01:00 0.5
EvaporationKimmage 1/28/12 01:00 0.3
EvaporationKimmage 1/29/12 01:00 0.4
EvaporationKimmage 1/30/12 01:00 0.6
EvaporationKimmage 1/31/12 01:00 0.7
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EvaporationKimmage 2/1/12 01 :00 0.4
EvaporationKimmage 2/2/12 01 :00 0.5
EvaporationKimmage 2/3/12 01 :00 0.5
EvaporationKimmage 2/4/12 01 :00 0.4
EvaporationKimmage 2/5/12 01::00 0 . 4
EvaporationKimmage 2/6/12 01 :00 0.3
EvaporationKimmage 2/7/12 01 :00 0 . 4
EvaporationKimmage 2/8/12 01 :00 0.7
EvaporationKimmage 2/9/12 01 :00 0. 6
EvaporationKimmage 2/10/12 01 : 00 0. 4
EvaporationKimmage 2/11/12 01 : 00 0.5
EvaporationKimmage 2/12/12 01 :00 0.3
EvaporationKimmage 2/13/12 01 :00 0.5
EvaporationKimmage 2/14/12 01 :00 0.7
EvaporationKimmage 2/15/12 01::00 1
EvaporationKimmage 2/16/12 01::00 0,.5
EvaporationKimmage 2/17/12 01::00 0,.6
EvaporationKimmage 2/18/12 01::00 0,.6
EvaporationKimmage 2/19/12 01::00 0,.8
EvaporationKimmage 2/20/12 01 ::00 0..7
EvaporationKimmage 2/21/12 01 ::00 1
EvaporationKimmage 2/22/12 01::00 0,.7
EvaporationKimmage 2/23/12 01::00 0,. 9
EvaporationKimmage 2/24/12 01 ::00 0.. 6
EvaporationKimmage 2/25/12 01 ::00 0,.6
EvaporationKimmage 2/26/12 01 ::00 0,, 9
EvaporationKimmage 2/27/12 01 :: 00 0., 6
EvaporationKimmage 2/28/12 01 :;00 0.. 7
EvaporationKimmage 2/29/12 01::00 1 ..2
EvaporationKimmage 3/1/12 01 ::00 1 ,, 1
EvaporationKimmage 3/2/12 01 ::00 1 ,,3
EvaporationKimmage 3/3/12 01 ;: 00 1
EvaporationKimmage 3/4/12 01 :;00 1 .. 1
EvaporationKimmage 3/5/12 01 ::00 1
EvaporationKimmage 3/6/12 01;:00 0..7
EvaporationKimmage 3/7/12 01;: 00 1 ., 1
EvaporationKimmage 3/8/12 01::00 1 ,. 4
EvaporationKimmage 3/9/12 01 ::00 1 ,.2
EvaporationKimmage 3/10/12 01;: 00 0.. 9
EvaporationKimmage 3/11/12 01;;00 0.,7
EvaporationKimmage 3/12/12 01 ;:00 1
EvaporationKimmage 3/13/12 01;: 00 0.. 6
EvaporationKimmage 3/14/12 01;:00 0., 9
EvaporationKimmage 3/15/12 01;;00 1 ., 1
EvaporationKimmage 3/16/12 01;;00 0.,7
EvaporationKimmage 3/17/12 01;;00 0.,7
EvaporationKimmage 3/18/12 01:: 00 1 .5
EvaporationKimmage 3/19/12 01;:00 1 . 4
EvaporationKimmage 3/20/12 01;:00 1 .5
EvaporationKimmage 3/21/12 01;: 00 1
EvaporationKimmage 3/22/12 01;:00 1 .,3
EvaporationKimmage 3/23/12 01;: 00 1 .4
EvaporationKimmage 3/24/12 01;:00 2., 6
EvaporationKimmage 3/25/12 01:: 00 2 .7
EvaporationKimmage 3/26/12 01:: 00 2 .2
EvaporationKimmage 3/27/12 01: 00 2.2
EvaporationKimmage 3/28/12 01::00 2 .2
EvaporationKimmage 3/29/12 01: 00 2.2
EvaporationKimmage 3/30/12 01: 00 1 .4
EvaporationKimmage 3/31/12 01: 00 1 . 1
EvaporationKimmage 4/1/12 01 :00 1 . 4
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EvaporationKimmage 4/2/12 01::00 0..8
EvaporationKimmage 4/3/12 01::00 1 .,1
EvaporationKimmage 4/4/12 01;:00 1.,5
EvaporationKimmage 4/5/12 01;:00 2
EvaporationKimmage 4/6/12 01::00 1
EvaporationKimmage 4/7/12 01::00 1 ..2
EvaporationKimmage 4/8/12 01::00 1 ., 1
EvaporationKimmage 4/9/12 01::00 1 ,, 1
EvaporationKimmage 4/10/12 01::00 1 ., 9
EvaporationKimmage 4/11/12 01::00 1 ., 9
EvaporationKimmage 4/12/12 01::00 1 ,,7
EvaporationKimmage 4/13/12 01::00 1 .,8
EvaporationKimmage 4/14/12 01::00 1 ., 9
EvaporationKimmage 4/15/12 01::00 1 .,5
EvaporationKimmage 4/16/12 01::00 1 ,.4
EvaporationKimmage 4/17/12 01::00 1 ..5
EvaporationKimmage 4/18/12 01:: 00 1 ..5
EvaporationKimmage 4/19/12 01::00 2
EvaporationKimmage 4/20/12 01::00 1 ..9
EvaporationKimmage 4/21/12 01:: 00 2 ., 4
EvaporationKimmage 4/22/12 01::00 1 .,7
EvaporationKimmage 4/23/12 01::00 1 .. 6
EvaporationKimmage 4/24/12 01::00 1 .. 7
EvaporationKimmage 4/25/12 01::00 0..8
EvaporationKimmage 4/26/12 01::00 1 .. 1
EvaporationKimmage 4/27/12 01::00 1 ..5
EvaporationKimmage 4/28/12 01::00 1 ..9
EvaporationKimmage 4/29/12 01 ::00 1 ..3
EvaporationKimmage 4/30/12 01 ::00 1 .. 5
EvaporationKimmage 5/1/12 01::00 0.. 9
EvaporationKimmage 5/2/12 01:: 00 1 ,. 4
EvaporationKimmage 5/3/12 01 :: 00 1 ,. 6
EvaporationKimmage 5/4/12 01 ;: 00 1 ,.3
EvaporationKimmage 5/5/12 01 :00 2
EvaporationKimmage 5/6/12 01 :00 1.6
EvaporationKimmage 5/7/12 01;: 00 2 . 1
EvaporationKimmage 5/8/12 01::00 1 . 6
EvaporationKimmage 5/9/12 01::00 1 ,.3
EvaporationKimmage 5/10/12 01 ::00 0,.9
EvaporationKimmage 5/11/12 01::00 1 ,.2
EvaporationKimmage 5/12/12 01::00 2 ,. 6
EvaporationKimmage 5/13/12 01 ::00 3,.3
EvaporationKimmage 5/14/12 01 ;:00 2 ,.5
EvaporationKimmage 5/15/12 01 ::00 2 ,.7
EvaporationKimmage 5/16/12 01::00 1.8
EvaporationKimmage 5/17/12 01::00 1 . 4
EvaporationKimmage 5/18/12 01::00 1.7
EvaporationKimmage 5/19/12 01::00 1 ,. 1
EvaporationKimmage 5/20/12 01::00 1,.9
EvaporationKimmage 5/21/12 01::00 2,.5
EvaporationKimmage 5/22/12 01:: 00 2.. 6
EvaporationKimmage 5/23/12 01::00 3,. 6
EvaporationKimmage 5/24/12 01::00 3,.8
EvaporationKimmage 5/25/12 01 ::00 2 ,.2
EvaporationKimmage 5/26/12 01::00 4 ,.2
EvaporationKimmage 5/27/12 01 ::00 4 ,.2
EvaporationKimmage 5/28/12 01::00 4
EvaporationKimmage 5/29/12 01::00 1 ,.9
EvaporationKimmage 5/30/12 01::00 2,. 1
EvaporationKimmage 5/31/12 01::00 1 ,.5
EvaporationKimmage 6/1/12 01 ::00 2,.7
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EvaporationKimmage 6/2/12 01 :00 2 .2
EvaporationKimmage 6/3/12 01::00 0 .8
EvaporationKimmage 6/4/12 01 :00 3. 4
EvaporationKimmage 6/5/12 01 :00 1.3
EvaporationKimmage 6/6/12 01 :00 2 .6
EvaporationKimmage 6/7/12 01::00 0 .9
EvaporationKimmage 6/8/12 01 :00 0.9
EvaporationKimmage 6/9/12 01 :00 3.1
EvaporationKimmage 6/10/12 01 :00 2 .8
EvaporationKimmage 6/11/12 01 :00 3. 4
EvaporationKimmage 6/12/12 01 :00 1. 9
EvaporationKimmage 6/13/12 01 :00 1. 9
EvaporationKimmage 6/14/12 01 :00 1.7
EvaporationKimmage 6/15/12 01 :00 1.3
EvaporationKimmage 6/16/12 01 :00 1
EvaporationKimmage 6/17/12 01 :00 1. 5
EvaporationKimmage 6/18/12 01::00 2,.5
EvaporationKimmage 6/19/12 01::00 3,.5
EvaporationKimmage 6/20/12 01::00 3
EvaporationKimmage 6/21/12 01::00 1,. 5
EvaporationKimmage 6/22/12 01::00 2 ,.2
EvaporationKimmage 6/23/12 01::00 2,.2
EvaporationKimmage 6/24/12 01:: 00 2 .8
EvaporationKimmage 6/25/12 01::00 2 .7
EvaporationKimmage 6/26/12 01::00 2,.8
EvaporationKimmage 6/27/12 01:;00 3,. 1
EvaporationKimmage 6/28/12 01::00 3,.5
EvaporationKimmage 6/29/12 01:: 00 3,.2
EvaporationKimmage 6/30/12 01 ::00 2 ..2
EvaporationKimmage 7/1/12 01 ::00 2..3
EvaporationKimmage 7/2/12 01 ::00 2 ..5
EvaporationKimmage 7/3/12 01:;00 1 ,.5
EvaporationKimmage 7/4/12 01 ::00 2,. 9
EvaporationKimmage 7/5/12 01::00 2..7
EvaporationKimmage 7/6/12 01 ::00 0,. 9
EvaporationKimmage 7/7/12 01::00 3 .2
EvaporationKimmage 7/8/12 01 :;00 1
EvaporationKimmage 7/9/12 01 :: 00 1 ,. 6
EvaporationKimmage 7/10/12 01::00 2,.8
EvaporationKimmage 7/11/12 01 ::00 2 ,. 6
EvaporationKimmage 7/12/12 01 :: 00 2 ,. 4
EvaporationKimmage 7/13/12 01::00 2.. 1
EvaporationKimmage 7/14/12 01:;00 2 ,. 1
EvaporationKimmage 7/15/12 01 ::00 2 ..7
EvaporationKimmage 7/16/12 01::00 2
EvaporationKimmage 7/17/12 01::00 3.. 4
EvaporationKimmage 7/18/12 01::00 2 ..5
EvaporationKimmage 7/19/12 01:lOO 2..3
EvaporationKimmage 7/20/12 01;:00 2 ,.5
EvaporationKimmage 7/21/12 01::00 2 ., 9
EvaporationKimmage 7/22/12 01:;00 3,.3
EvaporationKimmage 7/23/12 01 :: 00 3..3
EvaporationKimmage 7/24/12 01:;00 1 ..5
EvaporationKimmage 7/25/12 01;:00 2 ,,8
EvaporationKimmage 7/26/12 01;;00 3..9
EvaporationKimmage 7/27/12 01;;00 2..8
EvaporationKimmage 7/28/12 01;:00 2 ., 4
EvaporationKimmage 7/29/12 01::00 2., 6
EvaporationKimmage 7/30/12 01::00 3.,2
EvaporationKimmage 7/31/12 01::00 1 .,5
EvaporationKimmage 8/1/12 01::00 2 .7
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EvaporationKimmage 8/2/12 01::00 3 .3
EvaporationKimmage 8/3/12 01::00 1 .7
EvaporationKimmage 8/4/12 01::00 1 .3
EvaporationKimmage 8/5/12 01;;00 1 .2
Evaporati onKimmage 8/6/12 01:;00 2 .2
EvaporationKimmage 8/7/12 01:;00 1 .8
EvaporationKimmage 8/8/12 01 ::00 2,.5
EvaporationKimmage 8/9/12 01 :;00 3
EvaporationKimmage 8/10/12 01::00 3 .5
EvaporationKimmage 8/11/12 01 :;00 2,.6
EvaporationKimmage 8/12/12 01::00 2
EvaporationKimmage 8/13/12 01::00 1 .9
EvaporationKimmage 8/14/12 01::00 2
EvaporationKimmage 8/15/12 01 ::00 1 .7

[REPORT]
INPUT YES
CONTROLS NO 
SUBCATCHMENTS NONE 
NODES NONE 
LINKS C17 
[TAGS]
[MAP]
DIMENSIONS 313096.218 229879.828 315220.783 232178.843 
Units Meters

[COORDINATES]
;;Node X-Coord Y-Coord

J1 314011.626 230939.266
J2 314068.974 231031.846
J3 314031.975 231043.745
J4 314029.411 231139.647
J5 314030.209 231196.154
J6 314184.684 231209.159
J7 313999.808 230859.789
J8 314104.623 230948.663
J9 314161.055 231020.659
JIO 314200.070 231073.246
Jll 314266.281 231162.977
J12 314349.736 231181.870
J13 314331.423 231206.393
J14 314268.733 231165.676
J15 314235.030 231216.583
J16 314286.653 231250.659
J17 314292.158 231254.563
OFl 314298.781 231259.237

[VERTICES]
;;Link X-Coord Y-Coord
/ t

[Polygons]
;;Subcatchment X-Coord Y-Coord
t /

[SYMBOLS]
;;Gage X-Coord Y-Coord

RGl 314137.949 231105.380
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Appendix E: Matlab code for build-up and washofT model
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% Function runGlobalSearch sets up solver, calls myfunc at each iteration

problem
createOptimProblem( 'fmineon', 'xO', [0.4;1. 85;10], 'Ib', [0;1.1;1], ' ub', [5;2. 
6;50000], 'obj ective',0myfunc);

gs
GlobalSearch( 'Display', 'iter', 'NumTrialPoints',64, 'NumStageOnePoints', 10)

tic; [x,f] = run(gs,problem);toe

% Function myfunc allows multiple parameters to be optimized by 
% GlobalSearch, calls washoff function at each solver iteration

function f = myfunc(x)

buildup = X (1); 
n = x{2) ;
Rc = X (3) ;

f = washoff(buildup,n,Rc); 

end

% function washoff calculates suspended solids washoff

function y = washoff(daily_buildup,n,Rc,le)

load 'rain.txt'; 
load 'obs_flow.txt'; 
load 'event_ref_ssc.txt'; 
load 'obs_ssc.txt'; 
load 'obsTM.txt'; 
load 'cal_events.txt'; 
load 'ver_events.txt';

% inputs-------

% daily_buildup
% n ............
% Rc...........
% le...........

%-------------

av_runoff = zeros(404333,1); 
expw = zeros ( 404333, 1);

Pt = zeros(404333,1); Pt mass on surface (kg)
Poff = zeros(404333,1); % Poff mass washed off at time t (mg) 
modSSC = zeros (404333, 1) ; 's SSC (mg/1) 
modTM = zeros(19,1); Event total mass (kg)
Pi = zeros(19,1); % Initial event mass (kg)

kg/day
washoff exponent 
washoff coefficient 
intensity exponent



'j calculate Ic .... I_10 t - 360 sec 

I_10 = zeros(404333,1);

Ic = zeros (404333, 1); 

for i = 61:404333

I_10(i,l) = sum(rain(i-4:i)); 

lc(i,l) = (1 + I_10(i))^Ie;

end

fwashoff exponent expw-------------------------------------

flow = obs_flow./14200; % average subcatchment runoff (mm/sec) 

for i = 2:404333

av_runoff(i) = 0 . 5* ( { f low (i ) ) ̂ n + ( f low ( i-1) ) "'n) ;

end

for i = 1:404333

expw(i) = exp(-Rc*Ic(i)*av_runoff(i)*120);

end

fill first two hours buildup---------------------------------

Pt(l) = daily_buildup/720; 

for i = 2:60

Pt(i) = (Pt(i-l)) + daily_buildup/720;

end

 ̂ calculate mass on surface Pt----------------------------------

for i = 61:404333

if (sum(rain(i-59:i))>0) && (obs_flow{i-1)>0.1)

Pt(i) = Pt(i-1)*expw(i);

else

Pt(i) = Pt(i-l) + daily_buildup/720;

end

end
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% calculate Poff-----------------------------------------------

for i = 2:404333

if Pt (i) < Pt(i-1)

Poff(i) = (Pt(i-l) - Pt(i))*le6; % Poff mg/1 

end
end

% calculate SSC---------------------------------------------------

for i = 2:404333

if (((obs_flow(i) + obs_flow(i-1))/2)>0)

modSSC(i)= Poff(i)/(((obs_flow(i) + obs_flow(i-1))/2)* 120); 

end

end

% Calc event total mass (#19) in ModTM (leg)---------------------

for i = 1:19

modTM{i) = Pt(event_ref_ssc(i,2)) - Pt(event_ref_ssc(i,3));

end

% Save initial mass each event 

for i = 1:19

Pi(i) = Pt(event_ref_ssc(i,2));

end

% fill modSSCo *all events* where obs values exist-------------

k = 1;

obsSSCo = zeros(226,1); 
modSSCo = zeros (226, 1);

for i = 1:404333

if obs_ssc(i)>0

obsSSCo{k) = obs_ssc(i);

modSSCo(k) = modSSC(i);
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k = k + 1;

end

end

' calculate NSE-------------------------------

meanSSCobs = mean(obsSSCo);

SSR = zeros(226,1);
SSE = zeros(226,1);

for i = 1:226

SSR(i) = (obsSSCod) - modSSCo (i ) ) ̂ 2̂ ;

SSE(i) = (obsSSCo(i) - meanSSCobs)^2;

end

SumSSR = sum(SSR);
SumSSE = sum(SSE);

NSE19 = SumSSR/SumSSE;

' obs&mod SSC for SSOO-----------------------

c = 1 ;

for i = 1:13

k = event_ref_ssc(cal_events(i) , 2); 

for j = 1:event_ref_ssc(cal_events(i) , 4 ) 

if obs_ssc(k) > 0

obs_SSC_cal(c,1) = obs_ssc(k); 

mod_SSC_cal(c,1) = modSSC(k); 

c = c + 1;

end

k = k + 1;

end

end

calculate NSE cal---------------------------
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mean_obs_SSC_cal = mean(obs_SSC_cal);

SSR_cal = zeros(156, 1) ;
SSE_cal = zeros(156,1);

for i = 1:156

SSR_cal(i) = (obs_SSC_cal (i) - mod_SSC_cal (1) )''2 ;

SSE_cal(i) = {obs_SSC_cal (i ) - mean_obs_SSC_cal) ■'2 ;

end

SumSSR_cal = sum(SSR_cal);
SumSSE_cal = sum(SSE_cal);

NSE_cal = SumSSR_cal/SumSSE_cal;

% Separate TM into cal and ver-------------------------

obsTM_cal = zeros{13, 1) ; 
obsTM_ver = zeros(6,1),•

for i = 1:13

obsTM_cal(i) = obsTM(cal_events(i));

end

for i = 1:6

obsTM_ver(i) = obsTM(ver_events{i));

end

modTM_cal = zeros(13,1); 
modTM_ver = zeros (6,1);

for i = 1:13

modTM_cal(i) = modTM(cal_events(i));

end

for 1 = 1 : 6

modTM_ver(i) = modTM(ver_events(i));

end

% pealc SSC 

create_events; 

peak_obs = zeros(19,1);
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peak_mod = zeros(19,1); 

for i = 1:19

peak_obs(i,1) = max{obs_events(:,i)); 

peak_mod(1,1) = max(mod_events{:,i)); 

end

% Separate Peak Mass into cal and ver

obsPM_cal = zeros(13,1); 
obsPM_ver = zeros(6,1);

for i = 1:13

obsPM_cal(i) = peak_obs(cal_events(i));

end

for i = 1:6

obsPM_ver(i) = peak_obs(ver_events(i));

end

modPM_cal = zeros(13,1); 
modPM_ver = zeros(6,1);

for i = 1:13

modPM_cal(i) = peak_mod(cal_events (i)) ;

end

for i = 1:6

modPM_ver(i) = peak_mod(ver_events(i));

end

Error function for total mass and peak SSC 

Err_mass_cal = zeros(12,1); 

mean_obsTM_cal = mean(obsTM_cal); 

for i = 1:13

Err_mass_cal(i,1) = (abs(obsTM_cal(i)
modTM_cal(i))/mean_obsTM_cal);

end

Sum Err mass cal = sum(Err mass cal);
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Err_peak_cal = zeros(12,1); 

mean_obsPM_cal = mean(obsPM_cal); 

for i = 1:13

Err_peak_cal(i,1) = (abs(obsPM_cal(i)
modPM_cal(i))/mean_obsPM_cal);

end

Sum_Err_peak_cal = sum(Err_peak_cal); 

y = Sum_Err_mass_cal + Sum_Err_peak_cal;

end
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