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WEFD Charatersition - AVONBEG 040 (Source: catchments.ie)

SW2010-2012

¥ Ecological Status or Potential
¥ Biological Status or Potential
Invertebrate Status or Potential
¥ Supporting Chemistry Conditions
¥ General Conditions
¥ Oxygenation Conditions
Acidification Conditions
pH
Nutrient Conditions
Nitrogen Conditions
Nitrate
Ammonium
Phosphorous Conditions

QOrthophosphate

SW2010-2015

v Ecological Status or Potential
v Biclogical Status or Potential
Invertebrate Status or Potential
¥ Supporting Chemistry Conditions
¥ General Conditions
¥ Oxygenation Conditions
Dissolved Oxygen (% Sat)
Other determinand for oxygenation conditions
Acidification Conditions
pH
Nutrient Conditions
Nitrogen Conditions
Nitrate
Ammonium
Phosphorous Conditions
Qrthophosphate
Specific Pollutant Conditions

Chemical Surface Water Status

Good
Good
Good
Pass
Pass
Pass
Pass
Pass
Pass
High
High
High
High

High

Good
Good
Good
Pass
Pass
Pass
Pass
High
Pass
Pass
Pass
High
High
High
High
High
Pass

Good
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SW2013-2018

¥ Ecological Status or Potential Good |
w Biological Status or Potential Good o
Invertebrate Status or Potential Good o
¥ Supporting Chemistry Conditions Pass (o]
¥ General Conditions Pass |
Oxygenation Conditions Pass (od
Dissolved Oxygen (% Sat) Pass od
Other determinand for oxygenation conditions High (]
Acidification Conditions Pass (o
pH Pass (o
Nutrient Conditions Pass (o]
Nitrogen Conditions High (nd
Nitrate High i
Ammonium High (]
Phosphorous Conditions High i
Orthophosphate . High (o
&
Specific Pollutant Conditions d} Pass d
&
Chemical Surface Water Status \\\ ’é% Failing to achieve (o
N L good

3
&
(Fluorcqgﬁ\QO 2ne Failure for Chemical Status EA_10A040800)
o5
RO
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Waste Assimilative Capacity (WAC) Calculation

Calculation Sheet

Date 16/09/2021
WWTP Ballinaclash
Name of River Avonbeg River
Data Source m3/d
959% Flow 0.500 IW Low Flow Estimation 43,200
Proposed Operational Standard mg/I
Carbonaceous BOD 25.000
Ammonia 15.000
Ortho-Phosphate (OP) 8.000
Average Background Concentration ( i Average Background Concentration (Actual)
Parameter mg/I Data Source mg/I Data Source
Carbonaceous BOD 0.260 EPA Notionally Clean 0.976 Jan 2018 -Oct 2020 Data
Ammonia 0.008 EPA Notionally Clean 0.018 ta Jan 2018 -Oct 2020 Data (Station: US of WwTP - RS10A040690)
Ortho-Phosphate (OP) 0.005 EPA Notionally Clean 0.008 & N Jan 2018 -Oct 2020 Data
Allowable Downstream Concentration (Surface Water Regulations) - GOOD STATUS 3
Parameter 959%ile mg/I Mean mg/I & : r§ Data Ref
Carbonaceous BOD 2.60 1.50 &u V\S\
Ammonia 0.14 0.065 & \& urface Water Regs (S.I. No: 77 of 2019)
$Q S Good Status EQS's
Ortho-Phosphate (OP) 0.075 0.035 &
WWTP Daily Flow (DWF) S Allowable effluent conc (Actual)
BOD NH (‘& (\‘{\ OoP BOD NH oP
m3/d mg/| mgﬂ'oaﬁ& mg/| mg/| mg/| mg/|
600 135 751.40 42.&@0‘ 22.48 522.41 39.20 21.50
\Q
PE WWTP Daily Flow (DWF) WAC (Nctionally Clean) WAC (Actual)
BOD 7 NH oP BOD NH oP
m3/d kg/d kg/d kg/d kg/d kg/d kg/d
600 135 101.44 5.72 3.03 70.53 5.29 2.90
WWTP Daily Flow (DWF) Resultant Concentration (Notionally Cl Resultant Concentration (Actual)
BOD NH oP BOD NH oP
m3/d mg/| mg/| mg/| mg/| mg/| mg/|
600 135 0.34 0.055 0.030 1.053 0.065 0.033
Acceptable Acceptable Acceptable Acceptable Acceptable Acceptable

% of Available WAC
Taken bv Discharae
Carbonaceous BOD 41% 5% 0.078

Total Ammonia (NH;) 46% 38% 0.047
Ortho-Phosphate (OP) 44% 37% 0.025

Parameter % Headroom Contribution from Discharge
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Waste Assimilative Capacity (WAC) Calculation

Calculation Sheet

Date 16/09/2021
WWTP Ballinaclash
Name of River Avonbeg River
Data Source m?/d
95% Flow 0.500 IW Low Flow Estimation 43,200
Proposed Operational Standard mg/I|
Carbonaceous BOD 25.000
Ammonia 15.000
Ortho-Phosphate (OP) 8.000

Average Background Concentration (

Average Background Concentration (Actual)

Parameter mg/I Data Source mg/I Data Source
Carbonaceous BOD 0.260 EPA Notionally Clean 0.976 Jan 2018 -Oct 2020 Data
Ammonia 0.008 EPA Notionally Clean 0.018 ta Jan 2018 -Oct 2020 Data (Station: US of WwTP - RS10A040690)
Ortho-Phosphate (OP) 0.005 EPA Notionally Clean 0.008 & N Jan 2018 -Oct 2020 Data
Allowable Downstream Concentration (Surface Water Regulations) - HIGH STATUS 3
Parameter 959%ile mg/I Mean mg/I & : r§ Data Ref
Carbonaceous BOD 2.20 1.30 &u \S\
Ammonia 0.09 0.040 & & urface Wate.r Regs (S.I. No. 77 of 2019)
- $Q \\>\ High Status EQS's
Ortho-Phosphate (OP) 0.045 0.025 X
O kY
WWTP Daily Flow (DWF) Allowable effluent conc (Noticwally ;;I»ean) Allowable effluent conc (Actual)
BOD NH " (\\(\ OoP BOD NH oP
m3/d ma/Il mgﬁo(\{* mg/I mg/I mg/I mg/I
600 135 623.00 26.§I)0‘ 12.85 394.01 23.15 11.87
0
PE WWTP Daily Flow (DWF) WAC (Nectionally Clean) WAC (Actual)
BOD O’ NH oP BOD NH oP
m3/d kg/d kg/d kg/d kg/d kg/d kg/d
600 135 84.11 3.55 1.73 53.19 3.13 1.60
WWTP Daily Flow (DWF) Resultant Concentration (Notionally Cl Resultant Concentration (Actual)
BOD NH oP BOD NH oP
m3/d mg/| mg/| mg/| mg/| mg/| mg/|
600 135 0.34 0.055 0.030 1.053 0.065 0.033
Acceptable Acceptable Acceptable Acceptable Acceptable Acceptable

% of Available WAC
Taken bv Discharae
Carbonaceous BOD 48% 6% 0.078

Total Ammonia (NH3) 72% 65% 0.047
Ortho-Phosphate (OP) 73% 67% 0.025

Parameter % Headroom Contribution from Discharge
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Hydrological Estimation Note — Ballinaclash WWTP

Introduction

River flow estimates are required at Ballinaclash Wastewater Treatment Plant (WWTP). Mean flow
estimates (Qso) and low flow estimates (Qgs) are required. The following note sets out the calculation

process followed for this site.

Ballinaclash WWTP Location

Ballinaclash WWTP discharges into the River Avonbeg southwest of the village of Rathdrum. The site
location and river catchment area are shown in Figure 1. There are no gauging stations on the River
Avonbeg and spot flow data are too sparse to use to estimate the required flow conditions.
However, the adjacent catchment of the River Avonmore is gauged at Rathdrum (Figure 2) and the
Avonbeg and Avonmore combine to form the River Avoca downstream, which is gauged at White

Bridge (Figure 3).
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Figure 1: Ballinaclash WWTP Location (red cross) and River Avonbeg Catchment Area at Ballinaclash (blue region)
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Figure 3: White Bridge Gauging Station Location (red cross) and River Avoca Catchment Area at Rathdrum (blue region)
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Donor Catchment Data

The gauge datasets from Rathdrum and White Bridge have been used below as donor catchments
for key flow conditions, as discussed in Section 9.2 of the Manual on Low Flow Estimation and
Prediction®. Details of the gauged flow records are provided in Table 1.

Table 1: Avonmore and Avoca Gauging Station Details

Station Number 10002 10044
Station Name Rathdrum White Bridge
Waterbody Avonmore Avoca
Site Owner Wicklow County Council Wicklow County Council
Grid Reference 319442 188182 319844 182017
River Basin District Eastern Eastern
Catchment Area 233km?2 363km?
Data Start Date 26/03/1953 21/12/2009
Data End Date 22/07/2021 22/07/2021
Percent Complete 81.4% 95.8%
Data Resolution 15 minutes 15 minutes

The 15-minute flow data series from the Rathdrum and White Bridge Gauges have been downloaded
and reviewed for suitability of use as donor catchments for the Avonbeg at Ballinaclash. The data from
Rathdrum covers a very long gauged period of 69 years, however ggta from 20 years were excluded
due to significant missing data within these years. The data fror@?he remaining 49 years of data are
99.6% complete and show no significant trend in annual(l\g\wégﬁs\mean flows.

The 15-minute flow data from the White Bridge %éﬁgéokis a lot shorter, with only ten complete
hydrological years of flow data. The data also s@%&h\jpper bounding at high flows, such that this
gauging station would not be appropriated fo \%S\igi'\\flow estimation. However, there is no apparent
bounding at low to normal flow conditions\@(@q e record length is more than sufficient to calculate
a Qgs and Qs flow condition at this gauge® Js}éqrecord length does make assessing for long term trends
in the data is more difficult: the data sh@(r?a small trend towards reduced annual Qgs over the period
of record, but an increasing trend in@o. Since the trends are in opposite directions, this variation in
flow condition is more likely indica{fa‘?\IQe of the natural variation in flow over the period of record rather
than a true long-term trend in river flows.

The 15-minute timeseries flow data is shown in Figure 4 for the Avonmore at Rathdrum and in Figure
5 for the Avoca at White Bridge. Tables 2 and 3 provide the annual maximum and minimum flows as
well as flow percentiles at each gauge (note that maximum flows at White Bridge are likely to be
suspect due to upper bounding in the flow measurements above approximately 95m?/s).

1 Gustard, A. and Demuth, S. (eds.), (2008) Manual on Low-Flow Estimation and Prediction, Operational
Hydrology Report No. 50 (WMO No.-1029), World Meteorological Organisation, Switzerland.
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Figure 4: River Flow Timeseries for the River Avonmore at
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Figure 5: River Flow Timeseries for the River Avoca at White Bridge
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Table 2: Annual Maximum, Minimum and Percentile Flows on the River Avonmore at Rathmore (1953-2020)

Flow (m3/s)

%

missing i Qo Qso Qao Qso
1953 3.8 758 214 143 113 884 694 587 500 445 416 392 353  2.69
1954 0.03 921 013 306 222 135 985 773 604 482 369 192 087  0.53
1955 1.9 984 002 188 133 815 605 434 347 27 216 162 115  0.56
1956 0 145 012 202 145 9.89 7.64 617 499 394 315 200 145 104
1957 0 91.0 080 272 190 130 104 887 773 651 566 461 345 271
1958 1.9 81.2 001 178 129 862 605 499 425 346 254 164 057  0.40
1959 0 86.6 004 301 219 159 116 865 628 488 373 295 209  1.32
1960 0.003 168 007 302 214 149 113 849 573 377 268 207 136 103
1961 0.25 821 006 195 144 106 7.85 588 453 367 315 269 202  1.60
1962 0 90.1 049 294 177 107 750 600 511 437 359 290 242  2.07
1963 25 924 013 261 183 115 860 692 525 441 332 255 177 143
1964 0 804 014 215 160 103 809 666 564 482 416 363 295  2.42
1965 0 292 017 394 295 214 161 103 7.64 6.04 449 351 259  1.80
1966 0 954 008 289 216 156 120 88 641 505 352 230 150 1.5
1967 0 721 008 213 157 123 923 726 589, 474 369 276 202 120
1968 0 101 012 301 219 152 114  9.23 %\@.;1 603 437 236 134 134
1969 0 777 007 217 182 997 675 (@4.%@\’ 296 209 160 134 134 126
1970 0 769 001 185 132 862 68%.<3.66 403 317 317 204 164  1.03
1971 0 89.9 019 270 19.8 19.80\\}@ $ 765 528 412 308 191 1.09  1.03
1972 0 69.5 041 157 157 r{;}@:oé\afsa 615 438 310 230 151 111 041
1973 0 765 080 260 16.0 Q%z@' 123 101 696 478 269 211 166  1.25
1974 0 68.5 034 182 @Q\\\\“é.os 6.03 4.96 3.84 305 142 081 053 047
1975 70.2 40.1 9.42 &Sg 3.39
1976 25.2 94.1 24.(2@5 189 109 6.69 371 200 123 087
1977 22.1 119 586 193 126 946 638 506 227 167
1978 100
1979 100
1980 100
1981 100
1982 100
1983 0 557 051 220 163 124 958 696 533 296 18 136 090 0.75
1984 0 781 149 250 194 146 105 853 7.48 643 485 359 2.65  2.29
1985 2.8 160 014 246 162 117 964 7.97 669 535 382 289 235 021
1986 79.1 24.2 521 340 153
1987 1.2 725 172 261 183 11.8 85 638 523 450 3.86 3.19 253 230
1988 74.3 23.4 7.85 568 429
1989 17.5 60.8 215 154 814 333 222 170 129 101 0.83
1990 0 68 0.65 260 201 13.0 823 625 503 3.80 265 175 121 094
1991 0 842 091 612 279 103 726 576 463 3.80 3.08 236 141 114
1992 0 741 098 257 183 119 911 712 511 3.94 324 273 247 171
1993 10.4 48.2 213 173 159 159 111 955 559 3.40 1.83
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1994 0 102 026 226 157 105 939 573 337 199 162 104 077 058
1995 0 756 081 256 256 256 154 923 651 396 238 168 117 101
1996 13 572 126 231 193 120 811 615 433 350 298 252 18 151
1997 0 167  1.80 229 218 218 147 914 521 346 293 293 252 184
1998 0 722 088 234 182 119 110 788 610 496 3.88 247 152 143
1999 85.1 609 317 844 549

2000 100

2001 100

2002 100

2003 67.4 69.2 693 389 178 111

2004 0 109 076 179 140 945 737 608 509 412 315 167 117 096
2005 0 69.7 065 239 167 111 7.63 535 417 348 275 18 117 079
2006 0.9 957 114 232 17.8 134 105 813 596 437 323 205 148  1.32
2007 1.9 108 085 244 173 11.8 809 574 453 372 295 192 143 123
2008 0 63.9 172 220 174 129 104 876 715 574 475 374 277 234
2009 7.9 260 075 353 226 132 879 605 404 250 189 141 1.00

2010 0.3 781 114 195 151 100 651 499 402 312 248 206 170 147
2011 0 161 142 272 191 137 109 923 7.89 651 503 378 269 222
2012 7.7 124 062 227 160 121 923 643 594 393 178 108 074

2013 0 103 094 318 242 166 121 8.4&(3{}\ 591 446 328 214 146  1.26
2014 0 143 111 219 158 111 8.3"7%0(\:&.’§ 553 446 3.68 259 1.86  1.49
2015 0 158 114 339 251 170 ép'i\.’;\)\é) 876 496 366 299 217 164 146
2016 0 633 107 148 119 7;.60%%}&%1 439 360 289 230 18 154  1.38
2017 0 169 061 223 160 &éioxk\ 854 645 492 362 18 111 083  0.68
2018 0 108 096 233 1 «z\“\\&ﬁz.l 793 616 470 376 28 201 130 115
2019 0 825 084 274 ‘z\c@V\\’ 147 110 837 596 417 287 209 134  1.05
2020 0.1 88.6 28.6 dzj\x?l.s 144 106 793 583 3.68 209 135

c®

Table 3: Annual Maximum, Minimum and Percentile Flows on the River Avoca at White Bridge (2009-2020)

Flow (m3/s)

% missing

Max*  Min Qs Quo Q2o Q3o Qo Qso Qso Q7o Qso Qg0 Qss
2009 23.2 95.7 25.0 17.4 10.9 7.54 5.36 3.91 2.75 2.03
2010 0.08 94.7 2.14 30.6 23.1 15.6 10.7 8.20 6.55 5.17 4.26 3.59 3.07 2.65
2011 1.1 95.9 2.59 37.7 28.3 20.2 16.5 14.4 12.2 9.76 7.91 6.06 4.46 3.49
2012 0.8 95.8 1.00 32.9 23.8 17.2 13.1 10.1 7.87 5.92 4.29 2.59 1.73 1.42
2013 0.8 96.0 1.63 46.9 36.6 23.7 16.7 11.9 8.41 6.59 4.86 3.46 2.57 2.19
2014 0.7 95.4 2.02 33.0 23.5 16.4 12.9 10.4 8.41 6.85 5.68 4.26 3.30 2.75
2015 1.3 96.0 1.74 48.8 37.2 24.5 18.3 12.4 7.19 5.3 4.34 3.37 2.49 2.12
2016 0.05 96.0 1.95 22.9 17.8 12.4 8.85 7.04 5.62 4.66 3.91 3.27 2.67 2.41
2017 0.5 95.8 0.85 34.4 24.8 17.5 13.6 10.5 7.83 5.78 3.03 1.95 1.25 0.98
2018 0.4 95.7 1.76 38.0 28.9 18.1 12.4 9.29 7.15 5.78 4.49 3.32 2.26 2.03
2019 0.6 95.8 1.28 42.9 32.1 22.2 17.0 13.1 9.29 6.3 4.51 3.30 2.16 1.76
2020 20.4 95.7 42.9 321 213 15.4 11.3 8.33 5.02 2.96

*unlike/y to be representative of true high flow condition due to upper bounding in high flow measurements at this gauge
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The full 15 minute datasets from the Rathmore and White Bridge gauges have been used to derive the
flow duration curves and key flow conditions shown in Figure 6.
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Figure 6: Flow Duration Curve for Rathq{ﬁ (1953-2021) and White Bridge (2009-2021) Gauging Stations
O

Application of Donor Catchment R}B’gws to Subject Catchment

The catchment descriptors for theogauged catchment are compared with those of the ungauged
subject site in Table 4. The most hydrologically similar gauged catchment will be used as a donor
catchment for flows at the subject site.

Table 4: Catchment Descriptors for Donor and Subject Sites

Catchment Descriptor Avonbeg at Ballinaclash Avonmore at Rathdrum Avoca at White Bridge
Catchment Area (km?) 97.23 232.32 360.24
FARL 1.00 0.93 0.95
SAAR (mm) 1541.16 1461.75 1451.91
Evapotranspiration (mm) 509.37 512.16 514.44
PoorlyDrained 45.76 39.32 37.80
Peat 15.30 27.66 21.97
Conduit Kast 0 0 0

Based on the values in Table 4, the Avonmore at Rathdrum has most similar catchment descriptors
in terms of catchment area, standard average annual rainfall (SAAR), evapotranspiration rates and
catchment areas comprising poorly drained soils and peat. However, this catchment does have
greater flood attenuation due to the presence of reservoirs and lakes (FARL).
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Both donor catchments have extremely similar flows per unit area under both the Qgs and Q3o flow
condition (see Table 5). This indicates that the hydrological behaviour of the two catchments is
extremely similar and that the flow estimates can be appropriately scaled by catchment area alone
to represent flows in the ungauged Avonbeg catchment. Based on the scaling factors in Table 5, the
Qus flow in the Avonbeg at Ballinaclash is estimated at 0.5m?/s and the Qz, flow is estimated at

3.8m?/s.

Table 5: Scaling of Donor Catchment Flows to Subject Site

Catchment Avonmore at Rathdrum Avoca at White Bridge
Catchment Area (km?2) 232.32 360.24
Observed Qgs flow (m3/s) 1.21 2.00

Quos flow per unit catchment area (m3/s/km?) 0.005 0.006

Scaled Qgs flow at Ballinaclash (m3/s) 0.51 0.54
Observed Qzo flow (m3/s) 9.26 14.0

Qazo flow per unit catchment area (m3/s/km?2) 0.040 0.039

Scaled Qso flow at Ballinaclash (m3/s) 3.87 3.78
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