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1. BLOCKAGE OF HYDRAULIC STRUCTURES

For the N2NS project, blockage of cross drainage structures is a risk that needs to be understood and managed or minimised
through the design. Blockage is a random event but for the purposes of design it needs to be quantified.

ARR 2016 — Book 6, Chapter 6 includes advice and an approach for estimating blockage of bridges and culverts. This chapter
concentrates specifically on blockage of cross drainage structures, in particular culverts and small bridges. The procedure has
been developed to quantify the most likely blockage level and mechanism for a small bridge or culvert when impacted by
sediment or debris laden floodwater.

The approach is both qualitative and quantitative and relies upon site and catchment specific information and engineering
judgement. The intent of the approach is to estimate a numerical blockage factor that can be included in a hydraulic model.

2. ADOPTED APPROACH

The approach to the estimation of blockage has been adopted as per ARR2016. In applying this approach for N2NS there are
assumptions and interpretations of the guidance required and these are set out in the following sections.

2.1 FACTORS INFLUENCING BLOCKAGE
ARR2016 documents that the main factors influencing blockage include:

*  Debris Type and Dimensions - Whether floating, non-floating or urban debris present in the source area and its size;

*  Debris Availability - The volume of debris available in the source area;

*  Debris Mobility - The ease with which available debris can be moved into the stream;

*  Debris Transportability - The case with which the mobilised debris is transported once it enters the stream;

*  Structure Interaction - The resulting interaction between the transported debris and the bridge or culvert structure; and
*  Random Chance - An unquantifiable but significant factor.

These various factors which impact debris movement and interaction with the structure are discussed further in the following
sections.

2.2 PROJECT SPECIFIC FACTORS
2.2.1 DEBRIS TYPE AND DIMENSIONS

Experience has shown that there are three different types of debris typically that accumulated upstream of or within a blocked
structure. This debris may be classified as:

— Floating (e.g. trees);
— Non-floating or depositional (e.g. sediment); and
— Urban (e.g. cars and other urban debris).

For the project it has been determined that floating and sediment/depositional types of debris are the most appropriate. There is a
small potential for urban type debris where there are urban areas or farm houses and sheds upsiream of the structure. These have
been considered on a case by case basis.

FLOATING DEBRIS

There are a range of sizes for floating debris that can cause blockage of structures. Most of the crecks and drainage lines upstream
of the project area are dry most of the time and not tree lined. Large floating debris such as tree branches would only be available
from upper catchment areas. From a review of the aerial photographs and site photographs of the structures the dominant floating
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debris will be grasses and small sticks, i.e small to medium size debris. It is noted that small floating debris tends to pass through
structures due to their size compared to the structure size.

NON FLOATING/DEPOSITIONAL DEBRIS

Non floating debris generally related to sediment size. A review of regional soil maps (Australian Soil Resource Information
System) (refer to Figure 2.1 below). for the upstream catchment has been undertaken. The soils are described as highly weathered
bedrock with the upper layers consisting of alluvial sediments.
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Figure 2.1 Soil Information (Australian Soil Information System), Accessed 5/11/2018

For the project area, the results of a series of boreholes have been assessed and d50 sediment size estimated at locations along the
corridor. The results of the assessment indicate soil type of clays, sands and gravels are present along the corridor. Sediment size
for the blockage assessment has been chosen based on the nearest borehole information,

2.2.2 DEBRIS AVAILABILITY

The availability of debris is determined by the area (source) that is upstream of the point of interest from which debris can come
from. ARR2016 indicates that the availability is also dependent on the event, such that a small event is likely to only collect
debris from a small area, and a larger event is likely to generate debris from a larger area simply by extent of inundation or
volume of runoff.

The ARR2016 procedure is used to initially establish debris potential in a 1% Annual Exceedance Probability (AEP) event,

SOURCE AREA

The source area for the majority of the project can be described as gently undulating cleared farming land. The land is
predominantly used for grazing of cattle and sheep with some areas of cropping. The cropping is seasonal and therefore this may
have some impact on debris availability but only if immediately adjacent to the project alignment. A review of the aerial
photographs of the catchment to the east (upstream) of the project alignment has been completed to help describe the source area.
There are some patches of remnant vegetation at the top of local high points and there are some paddocks with contour banking
that is assumed to control and reduce erosion during rainfall events.

Site photographs have also been reviewed to help establish an understanding of the source area. A selection of these photos are
included below.
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Chainage 627.230

3
Chainage 609.590
-

Debris availability for each culvert and bridge crossing has been classified on a case by case basis but in general the classification
is low. ARR2016 describes the low classification as:

— Well maintained rural lands and paddocks with minimal outbuildings or stored materials in the source area.

— Streams with moderate to flat slopes and stable bed and banks.

3. IMPLEMENTATION OF THE PROCESS

In order to estimate a blockage factor for use in the hydraulic assessment a process has been developed that considers the
qualitative factors above and site specific hydraulic factors that influence blockage. The inputs and process are described in detail
below.

3.1 INPUTS
Fourteen parameters are used to assess the blockage risk on culvert structures. These include;

— Approach Bed Slope, this is extracted from the bed slope implemented in hydrological modelling of the catchment and
provides an indicative upstream slope approaching the structure under investigation;
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Stream Velocity, this parameter is extracted from the maximum velocity result grid file from the latest iteration of the
hydraulic models. Point sampling of hydraulic model results provides an indicative upstream maximum stream velocity
across all modelled storm patterns and durations;

Peak Velocity, obtained from hydraulic model results tabulated outputs of the storm patiern and duration deemed to be most
representative of the project area. Specifically, the 1 dimensional tabulated structure output file is opened and the absolute
maximum value of velocity through each structure is adopted in the process;

Stream Depth, similar to Stream Velocity, this parameter is extracted by point sampling of maximum depth result grid
results. Both Stream Velocity and Stream Depth are sampled at the same upstream location and are assumed to provide an
indicative value. Again, the maximum depth value at the specified location across all modelled storm patterns and durations
of the hydraulic model results is extracted and implemented;

Inlet Clear Width, extracted from the hydraulic model input 1d Network layer, this parameter is the value of internal width
of a single cell within a structure;

Inlet Clear Height, extracted from the hydraulic model input 1d Network layer, this parameter is the value of internal height
of a single cell within a structure;

Number of Cells, provides the number of cells a structure is made up of;

Effective Stream Width, defined as the effective material transporting width of an active stream at some distance upstream
of a structure;

Temporal Variability in Max Stream Flows, a parameter ranked High/Medium/Low. For a higher temporal variability, a
High rating is applied;

Lio, a parameter representing the average length of the longest 10% of the debris that could arrive at the site;
Debris Availability, a parameter ranked High/Medium/Low.
Debris Mobility, a parameter ranked High/Medium/Low.
AEP, the Annual Exceedance Probability determined by the event under assessment;

Mean Sediment Present, determined from geotechnical investigations close to a structures location.

3.2 PROCESS

The process implemented is based on guidance provided in Book 6, Chapter 6 of ARR2016 with key assumptions displayed
clearly.

3.2.1 DEBRIS TRANSPORTABILITY

The site rating for each of the categories in Table 3.1 is a number, 3, 2 or 1 based on where each parameter falls in relation to the
assessment conditions.

Table 3.1 Debris Transportability Assessment Table (modified from ARR2016, Book 6, Chapter 6, Table 6.6.3)
FACTOR HIGH (3) MEDIUM (2) LOW (1) SITE RATING
Slope (S) (%) §33 1<s<3 s<i |

Stream Velocity (Vs) (m/s) Vsz25 1=Vs<25 Vs<l

Siream Depth (ds) (m) relative  ds > 0.5xL10 ds=0.5xL10 lds-': 0.5xL10

to L10 (m)

Effective Stream Width (Ws) - Ws>L10 Ws =L10 | Ws<L10

(m)
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Temporal Variability in Determined by assessor (3.2 or 1)
Maximum Stream Flows

Debris Transportability Rating

Key Assumption

The overall Debris Transportability, as assessed in Table 3.1, receives either a High, Medium or Low rating. Each of the five
assessment categories receives a score of 3, 2 or 1. The summation of these site ratings is used to determine the final Debris
Transportability rating, High, Medium or Low. An approach based on the guidance for Debris Potential, Table 6.6.4 for Book 6,
Chapter 6, of ARR2016, is adopted. Table 3.2 shows the process for determining the summation bounds that yield an end Debris
Transportability rating of High, Medium or Low.

Table 3.2 Debris Transportability Assessment Final Rating Factors Table
FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 sSum AVERAGE H/MIL
z 3 3 3 3 15 | 3 H
3 3 3 3 2 14 2.8 H
3 . 3 3 . 2 2 ! 13 . 26 | H
5 | 3 3 | 3 | 1 ! 13 | 26 H
3 3 2 . 2 2 ! 12 | 24 M
3 2 2 2 2 ! 11 . 22 M
3 . 3 3 . 1 . 1 ! 11 . 22 M
2 | 2 2 | 2 2 | 10 | 2 M
3 3 1 1 1 9 1.8 M
2 2 2 2 1 9 1.8 M
2 2 2 1 1 8 1.6 M
3 1 1 1 1 7 14 L
2 . 2 1 . 1 . 1 ! 7 | 1.4 ! L
2 | 1 1 | 1 1 | 6 | 1.2 | L

1 1 1 1 1 3 1 L

The options 1 to 5 presented in Table 3.2 represent all possible final summation scenarios that impact the final site ranking. It is
noted that the scenarios do not account for a specific category scoring a H (3), M (2) or L (1). By taking a simple average of the
individual factor scores, and sorting from highest to lowest average value, a single number between 0 and 3 is achieved. Based on
the factors average and the observed severity of each scenario, the following bounds for final Debris Transportability rating were
established;

5<SUM <8=LOW 8<SUM < 13 =MEDIUM SUM = 13 =HIGH

3.2.2 DEBRIS POTENTIAL

Apart from Debris Transportability, the factors influencing the Debris Potential are directly drawn from the user inputs. Criteria
used to determine Debris Mobility are detailed in Table 6.6.2 of ARR2016, Book 6, Chapter 6. Similarly, for Debris Availability,
Table 6.6.1 of ARR2016, Book 6, Chapter 6. The site rating for each of the categories in Table 3.3 is a number, 3, 2 or 1 based on
the score of the previously assessed factors.
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Table 3.3 Debris Potential Assessment Table

FACTOR HIGH (3) MEDIUM (2) LOW (1) SITE RATING
Debris Availability 3 2 . 1

Debris Mobility 3 2 ! 1

Debris Transportability - 3 . 2 1

- Debris Potential Rating

Table 3.4 Debris Potential Assessment Final Rating Table (modified from ARR2016, Book 6, Chapter 6, Table 6.6.4)
DEBRIS POTENTIAL RATING COMBINATIONS

High | HHH (9), HHM (8)

Medium lMMM (6), HML (6), HMM (7), HLL (5)

Low | LLL (3), MML (5), MLL (4}

Where a score of 5 is determined, from the combinations in Table 3.4, the process will apply a condition such that if a score of 5 is
achieved, and one of the values contributing to the score is, High (3), then the Debris Potential is Medium, otherwise it is Low.

The Debris Potential is then adjusted based on the Annual Exceedance Probability of the assessment. The adjustment conditions
are shown in Table 3.5. Where the AEP does not satisfy an Event AEP condition, a site rating of zero if given. Therefore, the final
site rating will be either 3, 2 or 1 corresponding directly to a High, Medium or Low site rating.

Table 3.5 Adjustment for Annual Exceedance Probability (maodified from ARR2016, Book 6, Chapter 6, Table 6.6.5)
EVENT AEP DEBRIS POTENTIAL AT STRUCTURE

HIGH (3) MEDIUM (2) LOW (1) SITE RATING
AEP = 5% 2 1 1
0.5% < AEP < 5% 3 2 1
-AEP'ﬁlJ.S% - 3 8 2

Adjustment of Annual Exceedance Probability

3.2.3 DESIGN BLOCKAGE LEVEL

The design blockage level for a structure is determined from Table 3.6. The table is used as a lookup with the two inputs; the
condition relating Inlet Clear Width and Lo and the Adjusted Debris Potential detailed in section 3.2.1.

Table 3.6 Most likely Inlet Blockage Levels (modified from ARR2016, Book 6, Chapter 6, Table 6.6.5)
CONTROL DIMENSIONS  AEP ADJUSTED DEBRIS POTENTIAL AT STRUCTURE SITE RATING
INLET CLEAR WIDTH (W)

(m) HIGH MEDIUM LOW
W.<Lw 100%% 50% 25%
Lin < W3 L 20% 10% 0%
Wi >3x L 10%% %o 0%
Inlet Blockage Level (%)
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3.2.4 SEDIMENT DEPOSITING IN BARREL/WATERWAY
By comparing the Peak Velocity through the structure with the Mean Sediment Size, Table 3.7 is utilised to determine the
likelihood of sediment deposition in the barrel/waterway.
Table 3.7 Likelihood of Sediment Being Deposited in Barrel\Waterway (modified from ARR2016, Book 6, Chapter 6, Table
6.6.7)
PEAK VELOCITY MEAN SEDIMENT SIZE PRESENT (mm) SITE RATING
THROUGH .
STRUCTURE (V) Clay/Sht Sand Gravel Cobbles Boulders
0.001 -0.04 0.04-2 2-63 63 - 200 > 200
(mis)
Vez3 LOW LOW LOW LOW MEDIUM
1O0SVe<30 LOW LOW LOW MEDIUM MEDIUM
0.5<Ve<1.0 LOW LOW LOW MEDIUM HIGH
0.1<Ve<05 LOW LOW MEDIUM HIGH HIGH
Ve<0.1 LOW MEDIUM HIGH HIGH HIGH

Likelihood of Sediment Being Deposited in Barrel/ Waterway
Table 3.7 is used as a lookup table. The user defines the Mean Sediment Size and together with the Peak Velocity the Likelihood
of Sediment Deposition is determined.

The most likely depositional blockage level is then determined using the lookup Table 3.8 with the Likelihood of Sediment
Deposition and the Adjusted AEP Debris Potential from Table 3.5.

Table 3.8 Most likely Depositional Blockage Levels (modified from ARR2016, Book 6, Chapter 6, Table 6.6.8)
LIKELIHOOD OF AEP ADJUSTED NON FLOATING DEBRIS POTENTIAL (SEDIMENT) AT SITE RATING
SEDIMENT DEPOSITION STRUCTURE

| HIGH MEDIUM LOW
HIGH 100% 60% 25%
MEDIUM 60% 40% | 15%
LOW - 25% 15% | 0%
Depositional Blockage Level {%}l

3.2.5 CELL HEIGHT AND L1o CONSIDERATIONS

Key Assumption

The implemented value of Inlet Clear Width, to the process described in previous sections, is defined based on the number of cells
in the structure, the structure type, the Inlet Clear Height and the originally inputted value of Inlet Clear Width itself. The
conditions are;

— Ifthe number of cells is greater than one, the Inlet Clear Width is implemented as Wi;

— [If the number of cells is equal to one, and the Inlet Clear Height is zero, a pipe culvert, the Inlet Clear Width is implemented
as Wi

— If the number of cells is equal to one, and the Inlet Clear Height is greater than zero, a box culvert, and the Inlet Clear Height
is less than or equal to one third of the Inlet Clear Width, the Inlet Clear Height is implemented as Wi, otherwise the Inlet
Clear Width is implemented as Wi.
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Where the Inlet Clear Height is implemented as Wi, the value of Lio input is divided by two and takes the place of the original Lio
value in the assessment.

3.2.6 FINAL DESIGN BLOCKAGE APPLIED

Key Assumption

The Final Design Blockage is the maximum of Shared Inlet Blockage Level and Shared Depositional Blockage Level. In line with
ARR2016, Book 6, Chapter 6, Section 6.4.4.9, inlet and depositional shared blockage levels are assessed based on the structures
width and the Effective Stream Width. The following conditions are applied;

— Ifthe Active Stream Width is greater than or equal to the structure width, calculated as the product of Inlet Clear Width and
Number of Cells, all cells are applied with a blockage equal to the Inlet/Depositional Blockage Level.

— Ifthe Active Stream Width is less than the structure width the following conditions are applied;

— Cells that are exposed to any flow from the active stream are applied with a blockage equal to the Inlet/Depositional
Blockage Level.

— Cells that are not exposed to any flow from the active stream are applied with a blockage equal to half of the
Inlet/Depositional Blockage Level.

— The shared blockage value is then derived by dividing the summation of each cell blockage level by the Number of Cells.

The Final Design Blockage Level is then adopted as the larger of the derived shared inlet and depositional blockage levels.

4. APPLICATION OF THE METHOD: WORKED EXAMPLE

Table 4.1 details the inputs used in this worked example.

Table 4.1 Worked Example Input Values

PARAMETER UNIT VALUE
Approach Bed Slope (S) % 0.132
Stream Velocity (Vs) m/s 4.03
Peak Velocity (Vp) .ma's 2319
Stream Depth (ds) | m 0.324
Inlet Clear Width (Wi) m 3
Inlet Clear Height (Hi) | m 24
Number of Cells (Ncells) | 40
Active Stream Width (Ws) | m 20
Temporal Variability in Max Stream | L/M/H (1,2,3) 2
Flows

L10 m 2
Debris Availability | L/M/H (1,2,3) 2
Debris Mobility | L/M/H (1,2,3) 1
AEP % 1
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PARAMETER UNIT VALUE
Mean Sediment Present mm 200

Intermediate Steps

L10 and Wi Implemented
— The structure contains more than one cell, therefore the Wi implemented is equal to the Inlet Clear Width (3m);
— The structure contains more than one cell, therefore the L10 implemented is equal to L10 (2m).

Debris Transportability

— Slope (0.132%) <1% therefore the site rating equals 1;

— Stream Velocity (4.03m/s) >2.5m/s therefore the site rating equals 3;

— Stream Depth (0.324m) < 0.5 * L10 (2m) therefore the site rating equals 1;

— Active Stream Width (20m) > L10 (2m) therefore the site rating equals 3;

— Temporal Variability in Max Stream Flows is 2 therefore the site rating is 2;

— Final summation of the above site ratings is 10, 8<10<13 therefore the Debris Transportability is Medium,
Debris Potential

— Debris Availability is 2 therefore the site rating equals 2;

— Debris Mobility is 1 therefore the site rating equals 1;

— Debris Transportability was determined as Medium therefore the site rating is 2;

— Final summation of the above site ratings is 5, as none of the site ratings are High (3) the Debris Potential is Low.
AEP Adjusted Debris Potential

— AEP (1%) is between 5% and 0.5% and previously determined Debris Potential is Low, therefore site rating is 1;
— Summation is also equal to 1 and therefore the Adjusted Debris Potential is Low.

Design Inlet Blockage Level

— L10(2m) < Wi (3m) <3 = L10 (2m) and the Adjusted Debris Potential is Low therefore the Design Inlet Blockage Level is
0%,

Likelihood of Sediment Being Deposited in Barrel/Waterway

— Peak Velocity (2.319m/s) is between 1.0 and 3.0 and the Mean Sediment Present is 200mm, therefore the site rating is 2;
— Summation is also equal to 2 therefore the Likelihood of Sediment Begin Deposited in Barrel/Waterway is Medium.

Design Depositional Blockage Level

— The Likelihood of Sediment Begin Deposited in Barrel/Waterway is Medium and the Adjusted Debris Potential is Low
therefore the Design Depositional Blockage Level is 15%.

Final Output
— Debris Potential was determined as Low;

— AEP Adjusted Debris Potential was determined as Low;
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Design Inlet Blockage Level was determined as 0%;
Likelihood of Sediment Begin Deposited in Barrel/Waterway was determined as Medium;
Design Depositional Blockage Level was determined as 15%;

The Effective Stream Width (20m) < Number of Cell (40) * Inlet Clear Width (3m) therefore the number of cells to apply full
blockage values to is equal to the division of Effective Stream Width and Inlet Clear Width;

W, 20
—=—=1
W, -3
This value is rounded up to the nearest integer value. 7 cells are applied with full blockage values and 33 are applied with half
blockage values;

The maximum of the shared blockage values is taken;

7x0% + 33x0.5%x0%
Shared Inlet Blockage = 20 =
Tx15% + 33x0.5x15%

Shared Depositional Blockage = 20 = 8.8125%

Final Blockage Applied to the structure is 8.81%.

5. RESULTS AND CONCLUSION

The results of the blockage assessment at each structure for the design case are presented in the results sheets below. The
assessment indicates that the blockage factor at the crossing locations within the study project is mainly between 0 to 15%.
Subsequently, the 15% blockage factor was applied to all culverts within the hydraulic model.

10
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591.950 RCBC 2180 0.Bs 454 .80 24 12 2 o 2 2 i 2 i 3.304 LOW LOW L] LOW L] Ool2 2oi2 0.00% 0.00% a ™
592090 RCBC 0834 155 281 .88 18 12 1 o 2 2 1 2 1 3304 Low Low b1 LOwW o Oofi 1081 12.50M 0.00% 1% Mo
593080 RCBC 1507 012 110 o.18 18 08 - L] 2 H T 2 1 0.065 Low Low 5% Low o oat3 a3 12508 0.00% 13% Yes
593860 RCBC 0427 192 178 1.18 30 1.1 4 n 2 2 1 2 1 o.eTs [T Low o% Law o data oot o.00% 0.00% [ o
553850 RCBC 0427 1.1 187 o.88 18 12 2 =] 2 2 T 2 1 oors LOW Low 5% Law o 1e12 oet2 25.00% 0.00% 5% Mo
555,540 RCBC 0.108 026 136 83 10 12 4 [ 2 2 1 ] 1 o768 Low Low o Low o oota dold 0.00% 0.00% o i
556,450 RCBC 0877 172 1 1.00 a0 18 L] a 2 2 L} 2 1 21388 Low Low % Low % 50i8 3ol D00 0.00% L] Lo
557.250 RCBC 0544 on 185 118 in 15 4 o 2 2 1 2 1 21388 Low Low L] Low o Oola aofa 0.00% 0.00% L] o
559470 RCBC 0.141 041 220 0.55 30 5 3 o 2 2 1 2 1 2.300 Low Low o LW o% Oof3 303 0.00% 0.00% o% Mo
00870 RCBC 0001 st 247 0.0 18 (1] 2 -1 2 2 L] 2 1 2360 Low LOW 25% Low % Ool2 2ol2 12 50% 0.00% 1% Mo
G000 RCBC 0001 026 133 o2 18 08 3 o 2 2 1 2 1 2360 Low Low 5% Low on Oof ¥ Bedd 12.50M 0.00% 1% Yoo
SOLATO RCBC 0323 1.8 28 111 a0 12 ] o 2 2 1 2 1 0.00s Low Low o LOW o8 OolE aolB C.00% 0.00% o Mo
607870 RCBC 1151 1.10 455 a7z 30 15 wn 5a 2 2 ] 2 1 14423 Low Low o LOW o Wol 20 ool 20 0.00% 0.00% 0% Mo
608,090 RCBC 1083 033 202 .68 18 LT3 3 o 2 2 1 z 1 159067 LowW Low 158 Low % Oofd Jofd 11L.50% 0.00% 1% Fes
609,590 RCBC 1010 1.55 157 ors ao 15 ] a 2 2 i 2 1 o002 Lo Low o LOwW [ Octs BolB Q.00% 0.00% [ L)
614.020 RCBC 3139 17 188 068 1.8 (1] 4 ] 2 2 1 2 1 12,864 Low LOW 25% Low o Oefa aold 12.50% 0.00% 13% Ne
614480 RCBC 1842 183 280 o088 10 18 7 o H ] 1 2 1 5348 Low Low o oW o oed 7 Tel? Q.00% 0.00% o %o
614,690 RCBC 0.001 188 21 217 an 12 3 an 2 2 1 2 1 5348 Low LOW o Lo o 16.0f 36 20036 0.00% Q.00 L] N
614990 RCBC 0.001 157 247 0ar a0 21 2 o 2 2 1 2 1 0004 LOwW LowW o Law [ ool 12 120012 o.00% 0.00% [ Mo
E18.065 RCBC 0.084 110 250 0ar 30 12 2 o 2 2 ] 2 1 0383 Low Low o% Low o oof2 2082 0.00% 0.00% o Mo
620895 RCBC 0.256 14T 247 133 30 24 4 34 2 2 1 2 1 19548 Low Low o% Low [ sota oofa o.00% 0.00% o [
623,075 RCBC 0260 1.88 237 oes 30 23 4 E 2 2 1 2 1 2380 Low Low o Low o dota oofa 0.00% 0.00% o% No
624805 RCBC 0.001 oar 17 058 24 08 1 o 2 z 1 2 1 23821 Low Low 5% Low o ooft 1081 12508 0.00% 1% No
625570 RCBC 1380 ooz o088 one 12 os 2 ] 2 2 1 2 1 1571 Low LOW Fo Y Low o ootz 2082 12500 0.00% 13% No
£17.280 RCBC 0.740 07z 283 o082 a0 21 0 ] 2 3 1 2 1 151 Low Low o% Low o 5ol 50 44 01 50 ou00% 0.00% o ™
627390 RCBC 0740 227 227 088 30 18 4 o 2 2 t 2 1 157 Low Low o% Low o% Oof 24 FITE 0.00% 0.00% o Mo
630925 RCBC (L0 nes 174 040 2] o8 2 o 2 2 L] 2 1 9872 Low LOW 5% Low L] Oof2 2ol 1250% 0.00% 13% e
631140 RCBC 0486 oza 143 oo 24 o8 3 o 2 2 L] 2 1 0ET2 LOw Low L] Low % Ool3 3ol 0.00% [ ] L
631,580 RCBC 0281 084 153 a7l 08 o8 1 L] 2 7 1 : ] 1 o872 Low Low E ) Low o Defl 1efl 12.50% 0.00% 1% Mo
630,780 RCBC o001 275 283 1.00 10 21 40 o 2 2 1 2 1 o872 Low Low o Low o Oof 20 400t 40 0.00% 0.00% o Mo
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637290 RCBC o090 oos 188 053 18 LT3 4 0 2 2 ] 2 1 25004 Low Low n% Low o oot dola 12.50% 0.00% 13% Yeu
638,140 RCBC 0348 163 181 080 24 08 e ] 2 2 1 2 1 5725 Low Low o oW o oels aels cu00% 0.00% o L
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542 380 RoBC 0.133 1.3 187 88 a0 18 [~ L3 2 2 1 2 1 8728 Low LowW o% LOW o% Ol 65 &5 ol 65 0.00% o% £
643230 RCBC 0233 147 138 o5 10 12 F 13 2 2 1 2 1 5725 Low Low o Low o Oot 28 Bol28 0.00% 0.00% 0% Ho
43,380 RCEBC 02T 180 120 040 a0 12 n ] 2 2 1 2 1 5723 Low Low o Low o Oat 20 20 0f 20 0.00% 0.00% on Mo
44030 RCBC 0267 1.85 1.60 oes 30 12 12 o z 2 1 H | 181 Low Low o LW o Qof 12 1ol 12 Q.00 0.00% o Mo
644580 RCBC 0.138 1.68 131 o040 a0 1.2 -] L3 2 2 1 2 1 Y =1 Low Low o LW o Qof 35 FLE 0.00% 0.00% o Mo
645490 RCBC 0.550 o 143 082 a0 13 E o 2 2 1 H 1 1831 Low LOW o% LW o ol 30 Wl 10 C.00% 0.00% o o
645,520 RCBC 0001 133 204 038 24 08 4 o 2 2 L] z 1 383 Low Low o Low [ Dot Aol Q.00% 0.00% o Mo
B4E.065 RCBC 0.086 124 247 055 24 1] 4 o ] 2 ] 2 1 3N LOW LOW o LOwW % Oota dcla ©.00% 0.00% o L)
B45.160 RCBC 0.127 160 210 030 ao L5 ] 12 o ] 2 ] 2 1 BEOT LOwW LOow ] Low % Dof 12 12ef 12 ‘0.00% 0.00% [ Lo
645,760 RCBC 0001 -1 415 089 24 (1 & ] i k] 1 2 1 687 LOW Low [ Loy L Oof8 Bof8 0.00% 0.00% (] L
647.155 RCBC 0419 2z o 083 30 24 40 7 2 2 1 2 1 8 EGT Low Low o% Low o &of 40 3s0fa0 0.00% 0.00% o Mo
647315 RCBC 0237 .11 258 084 10 12 10 o 2 2 1 2 1 8867 Low Low [ Low [ Oof 10 1008 10 0.00% 0.00% o Mo
647670 RCBC o288 153 291 1.84 20 18 H n 2 2 ] 2 1 68T Low Low [ Low o Bof12 soti2 0.00% Q.00% o No
647.925 RCBC 0133 137 243 ost 24 12 v o 2 2 1 2 1 aEeT Low LOW on Low [ Dof% Dol 000% 0.00% [ L]
648240 RCBC 0440 11 223 o8z 24 68 5 o 2 2 1 2 1 BE0T Low Low o Low o Oofs Sofs 0.00% 0.00% [ No
648395 RCBC 0.001 170 220 1.26 30 21 1" o 2 F ] H 1 BEGT Low Low o% Low o% Oof 11 1metia 0.00% 0.00% o% No
648635 RCBC 0.001 124 257 a7z 24 o8 L} o 2 2 1 2 1 19.483 Low Low o% LOow o oole BolB c.00% 0.00% o Ko
645185 RCBC 0.001 (%] 133 o8t 18 o8 s o 2 2 1 2 1 10483 Low Low 5% LOow o oets T H 1250% 0.00% 13% Wes
£50.330 REBC o211 021 156 1,08 24 08 2 [ 2 F 1 2 1 10,483 Low Low o% Low o% ootz 2012 cco% 0.00% o Na
650,690 RCBC 0290 LEL 200 119 24 L] a4 -] 2 2 1 2 1 19483 Low Low [ Low % Oofa aold 0.00% 0.00% Ll Mo
£52530 RCBE 0187 038 088 &2 18 o8 [ o 2 2 1 2 1 10483 Low Low %% LW o% ool& EolB 1250% a.00% 13% Yeou
B5LTIE RCBC 0280 [-E1] 103 028 2 o5 4 ] 2 2 1 2 1 10483 Low LOW 25% Low L] Oofa aold 12 50% 0.00% 1% L
E5L.150 RCBC 1548 o8 318 o088 o8 08 2 o 2 2 1 2 1 14.257 Low Low N Low o Ool2 2012 12508 0.00% L Mo
£51.620 RCBC 0235 08 153 o057 24 (11 8 o 2 2 1 2 1 14257 Lo Low o LW o DolE Bol® Du00% 0.00% 0% ol
E5L700 RCBC 0235 (3] 197 o048 24 08 2 1 2 2 1 2 1 14.257 Low Low o Low o Qot2 2ot2 D 0.00% [ Mo
654525 REBC o021 010 142 040 24 o8 L] 0 2 2 L] 2 i 4287 Low LOW n% LW o Oofi 1ol 12.50M 0.00% 1% ™
655.280 RCBC 0085 [:X: ] 285 040 24 1] |1 o 2 2 L] 2 1 o083 Low LOow o Low L] Dol iell -1 0.00% o L
655.270 RCBC 0.085 019 164 a7 an 1.2 L] -] 2 2 ] 2 1 o063 LOW Low [ Low ] oots Sol9 0.00% 0.00% [ Mo
655,980 RCBC oS nes 148 000 a0 2 5 ] 2 2 1 2 1 o0oe3 LOW LOow o LOw [ oofs Sols 0.00% 0.00% o L
660,705 REBC 0217 212 237 o8t a0 24 50 1w 2 2 1 2 1 15298 Low Low o8 Low o EofsD a80d 50 Q.00 0.00% o No
664870 ReBC 0403 oss o8 o328 12 os 8 8 2 2 1 2 1 18812 Low Low 5% Low o ools ol 12.50% 0.00% 19% ™
£64.582 REBE 0,403 osr o8 o2 12 as 4 8 2 2 1 2 1 16812 Lew oW E LW o oula dota 1250% 0.00% 1% Ha
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