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Abstract—Adopting the SWMM ( Storm Water Management
Model ) developed by the U.S. Environmental Protection
Administration, this study presumes the condition of a regional
drainage system and simulates the starting of a detention pond in
different time based on the change of water levels. Because the
pattern of rainstorms is unpredictable, five types that have
occurred most frequently in Taiwan are used for analysis--
normal distribution, logarithmic normal distribution; Pearson
type III distribution, Log-Pearson type III distribution and
Extreme-Value type I distribution. The purpose is to acquire the
best timing for starting the detention pond, with the regional
drainage system fully loaded, and the optimal value of water
storage without causing a flood. Another goal is to recycle the
water resource by planning the reuse of flood water. As the
results of the simulation show, different rain types produce
different solution sets. If the optimal solution can be located
without the threat of a flood, we can prolong the duration to fill
up a detention pond on its designed capacity and reduce the
effects caused by the uncertain factors in a rainstorm. Moreover,
the storms can be turned into excellent water resource. This
study has demonstrated the procedures to strike the best timing
of starting the detention pond. It has to be remembered, however,
that the change of data on hydrology and underground
hydrology in a specific region will definitely affect the results of
simulation. To put it into practice, one should closely attend to
the existing situation of the region.

Keywords-Detention pond; Optimal time; Water resource;
Discharge hydrograph

L INTRODUCTION

The extensive cultivation of land in the city has affected the
natural permeability of land. The aquiclude expands and
prevents water from infiltrating into the soil during a rain. This
leads to more runoffs on the surface. When a rainstorm comes,
the number of runoff increases so fast as to go beyond the
capacity of existing drainage system. As the urban areas have
developed rapidly in recent years and acquiring budget and
land to expand the drainage system is rather difficult, the
concept of regional drainage planning has been modified. The
focus should be on how to reduce the runoff caused by rainfall
in the catchment area. One solution is to build detention pond
to defer the occurrence of flood peak in the lower reaches and
to decrease flood flow. Furthermore, detention pond will
contribute to the reuse of water resource in the city. Since the
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city space is limited and water shortage has become a problem
these years, reusing rain water will benefit the development of
a city. For this reason, the present study proposes to control the
starting time of detention pond to reduce flood peak and allow
for more efficient use of water resources. As Fig. 1 shows, the
blue line represents the inflow hydrograph; the green line
represents the outflow hydrograph; the black lines indicate the
cubic measure of detention pond. These data have been
essential for building a detention pond in the hillside. Now, the
starting time is added. The red dotted line is the discharge
hydrograph at the optimal starting time. This line and the
inflow and outflow hydrographs form the orange and the
purple areas. The two areas will be equal. It means storm water
is taken by regional drainage system before starting time (T)).
Once detention pond is started at Ty, it will absorb the water
immediately and reduce peak flow. The process creates a new
discharge hydrograph, which crosses with inflow hydrograph at
T, to form a new area.

Many factors determine the function of detention pond.
They include the strength of rainfall (x;), duration (x,), pattern
of rainfall (x3), the capacity of a detention pond (x,), the
location (Xs), number (xq), starting time (T,), etc. A simple
math formula will describe the relationships. f represents the
function of detention pond; x;, X,, X3, X4, X5, X are variables; T,
is the optimal starting time.

I=1 (T, % X2s X3s K> X5» A6 ---) (1)

The present study focuses on variable T; to explore the
effect of starting time on the operation of detention pond.
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Figure 1. The inflow and outflow hydrograph and the optimal starting time
of a detention pond
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Previous studies on detention pond tend to focus on hillside
development. According to “The Regulations of Water and
Soil Conservation Technology,” (2002) [1], detention facilities
aim at reducing peak flow, deferring flood peak, or facilitating
infiltration. The purpose is to reduce the impact of peak flow
caused by the development of hillside on areas of the lower
reaches. As for flood control facilities in the rural area, most of
them are used for flood discharge. Given that most part of a
city has been developed and the use of land is confined, the
best planning for flood control is to build detention pond, as is
described in A Proposal for Reviewing the Drainage System of
Kaohsiung City (2001) [2].

There have been many studies on detention pond. Some
examine the pattern of outlet. Another uses diagrams to
calculate its design capacity. Others investigate optimal
location and sizing of detention ponds. All these studies
adopted the flood hydrograph drawn at the beginning of
rainfall. In other words, the runoff is allowed to enter detention
pond as soon as the rain starts. Since the ponds are usually
located in the upper reaches of hillside, nobody is there to
control the starting of the pond. Under such circumstances,
storm water flows in and out of the pond freely only to extend
the duration of flood peak. Detention pond in urban area,
however, is not always located on the upper reaches. Many
factors, such as regional condition, flood pattern, existing
drainage system, and so on, have to be considered. At this
point, the time of starting deserves special attention. After the
optimal design capacity of detention pond is decided, the next
step is to control the time of starting to discharge the storm
water in the drainage system. This will enhance safety against
the uncertainty of rainstorm and prevent flood effectively.

This study adopted the SWMM (Storm Water Management
Model) developed by the U.S. Environmental Protection
Administration between 1969 and 1991. It presumed the
condition of a regional drainage system and simulates the
starting of detention pond in different times based on the
change of water level. Moreover, as rainstorm pattern is
unpredictable, five rain types of highest probability in Taiwan
were used for analysis. The researcher created the rainfall
hyetograph according to the definition of PDF (Probability
Density Function) and the analysis made by Li and Chang
(2002) [3]. Then, the data of hydrology and underground
hydrology of the region drainage system were put into the
SWMM to implement the RUNOFF module. The result and the
data of the drainpipe were put into the model again to
implement EXTRAN module. This process showed if the
regional drainage system is able to sustain the rainfall of the
five rain types of probability distribution and does not produce
overflow. When overflow occurred, the researcher located
detention pond on the manholes and simulated for the result. In
this way, the optimal location of detention pond was identified.
In this location, the researcher shifted the starting time of the
detention pond based on the level of inflow water and
implemented the EXTRAN module. The results showed the
change of water level in detention pond under different inflow
level and the overflow on manholes. The control of water level
led to several solution sets, among which one will find the
optimal starting time of detention pond when the regional
drainage system is fully loaded.

II.  INSTRUMENT AND PROCEDURE

SWMM had been developed before GUI (Graphic of User
Interface) was invented. Despite of the lack of user friendly
interface, the model is widely used because it has been
successfully adopted worldwide in planning city underground
drainage and simulating water quality. This study used 4.4H
version of SWMM (1988) [4] as the instrument to explore the
optimal starting time of detention pond to discharge flood.

A. Storm Water Management Model

1) Framework

SWMM consists of a few modules (See Fig. 2). The
website of the Water Resources Agency (2002) [5], Ministry of
Economics and the study by Su et al. (1998) [6] describe the
model, the principle, and the function as follows:

a) Input sources: the sources include runoff and
hydrology. Runoff involves the amount of rainfall and the
meteorological conditions before rainfall. The two factors
determine the surface and underground runoff. Hydrology
refers to existing land use, land form, and infiltration.

b) Central cores: the cores are made up of RUNOFF,
TRANSPORT, and EXTRAN. TRANSPORT can calculate
routing, pipe flow, flow, and pollutant flow. EXTRAN deals
with more complicated calculation of hydrology except that of
pollutants.

¢) Correction devices: the devices include storage and
treatment. This module can control water quality more
effectively. It also calculates basic cost.

d) Receiving water: although SWMM does not have
water-receiving model, its output can be linked to WASP or
DYNHYD of EPA to calculate receiving water.

OFF-LINE
i RUNOFF
—>
LINE INPUT ¢
( ]
TRANSPORT
Ol
FF-LINE
< \ 4 \ 4
LINE INPUT
STORAGE
—| EXTRAN
L TREATMENT
RECEIVE [§

Figure 2. The Framework of SWMM

2) Introduction to the model

a) RUNOFF

After rain falls to the ground, it infiltrates, stays to become
routing, flows into side ditch, or goes into the transport through
manholes. The water amount in the transport increases all the
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time. The total amount also changes along with the flow route.
This makes the operation of drainage system rather
complicated. The SWMM, therefore, divides the condition into
surface runoff and transport based on the dynamics and
features of water flow and then makes proper hypotheses to
simplify the formula. To acquire correct flow speed and depth,
the Siant-Venant one-dimensional unsteady flow formula can
be used:

90 94 _

dx Jt (2)
v vov o o o
g at g ox ax 3)

Eq. (2) and Eq. (3) show the formula of one-dimensional
gradually varied unsteady flow without side flow.
Q : discharge [L’T] ;
V : average speed of cross section [LT™] ;
t : time axis [T] ;

X - space axis along the flow ;
y © depth of water [L] ;
g © gravitational acceleration [LT™] ;
n : Manning coefficient [TL"?] ;
R ¢ hydraulic radius[L] ;
S, : bottom slope ;
Sr energy line (can be calculated with Manning formula )
V in?
TT R o)
b) EXTRAN

EXTRAN and TRASPORT serve the same purpose. The
difference is that TRANSPORT adopted the treatment of
steady flow and cannot consider the reverse water effect.
Moreover, the two models deal with surcharge flow differently.
EXTRAN analyzes the whole formula and displays the reverse.
The formula is

90 M L4 oH

L o gus, + 2w Ly g2
a - SR W T )

Q : pipe flow [L’T'] ;
V : flow speed in the pipe[LT™'] :
A : cross section of flow [L*] ;
H : water head [L] ;
S/t friction slope
K
S, = Ql |
gAR AR 43
2 (6)
<= 57
149 ) for US (7
K = g for metric

Eq. (6) confirms the direction of S; by means of the
absolute value of speed and guarantees that friction goes
against water flow.

KAt A 4, -4 H,-H
Qo) = 0 = [VlQuesy + 2V ) A+ VA=A — g = A

®)
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Calculate 231 of Eq. (8) to get

Q(/+Az) =

{Q +2V( )At+V [A ‘]At g4l ZL ‘]At}

_ 9)
V., R , and 4 are weighted averages of pipe at time t.

o iA’), H, and H, are unknown numbers of Eq. (9). v ,ﬁ,

and 4 are also related to € and H . So, the correlation of €

and H can be displayed with a continuity equation at a
specific point:

KA
1+ 2|

oH _ > 0,

ar Ay, (10)
The above can be written in the form of difference method
H(HA’):H’_'.M
A, (11)

From Eq. (9) and Eq. (10), the Modified Euler method can
be used to calculate the flow and water head of every section at
a certain time.

B. Discussion on the optimal

In seeking solutions for engineering problems, one has to
consider more than one variable. The variables and their
interaction will lead to a huge solution set. To identify the best
solution, try and error is feasible for most cases.

This study explored the optimal starting time of detention
pond. With SWMM, however, the time variable cannot be put
into the model directly to obtain the result. For this reason, the
researcher utilized the change of inflow level to get the timing
indirectly. If the result of model implementation is function g,
g will contain all the input data. Input data for RUNOFF
module of SWMM include the area of watershed (x;) ,
permeability area (x,) , acquiclude area (x3;) , acquiclude
area ratio (x4) , weir width (x5) , surface slope (xq) ,
pattern of land use (x;) , etc. Input data for EXTRAN module
are shape of the transport cross section (xg) , the width of
cross section (xo) , depth (x;9) , slope (x;;) , length (x;,
) , and number of manholes (x;3) . As this study used the
height of the weir to control the inflow level and accordingly
identify the best timing, the height of the weir is referred to as
variable A. Other data are fixed, and function g can be
presented as

g=g(7\'9 Xl) X25 X35 X49 XS) X(v ) (12)

The change of A will lead to different solution sets g,
namely, g, 2, g3, etc. By limiting certain conditions, one will
find possible solutions and furthermore acquire the optimal one
by setting principles and priority.

Researches on the starting time of detention pond are rather
limited. The data cannot be used to simulate with the SWMM
directly. This study, therefore, changes water level by using
weir to control the time the water enters detention pond. The
flood and the storage in different time are recorded. The
recorded data offer possible solutions. The principles and
priorities to identify the best solution are as follows:



1) No flood occurs in the region.

2) The time when water flows into detention pond is the
time for starting.

3) Detention pond will not be started until the regional
drainage system is fully loaded. This is to reduce the effect of
uncertain rain type.

4) Once started, detention pond will achieve maximal
storage after a period of time when the height of the weir is
Zero.

III. SIMULATION AND DATA ANALYSIS

This study simulated with the maximal rainfall in one hour
for the standard regional drainage system. Flood occurred after
the rainstorm. A detention pond would be established in order
to extend the duration of flood peak, reduce the flow, and
control the flood. The result of the simulation can be put into
practice. One can use this method to identify the optimal
starting time of detention pond in different regions to achieve
maximal storage without overflow.

A. Create the regional rainfall hyetograph

The researcher studied the frequency distribution rain types
in Taiwan and picked up five types that often occur on the
island. The hydrology data of the rain types are processed with
the probability density function and the control of duration to
form the rainfall hyetograph of equal probability. As regional
flood is essential for the simulation, the researcher presumed
that rainfall mean was 206.7 mm/hr; standard deviation 100.9
mm/hr; skewness coefficient 1.67. These were data of regional
hydrology. The rain last for 60 minutes; the storm hydrograph
was 70.9 mm/hr every five years; total rainfall was 5105 m’.
With these data, the researcher obtained the five rainfall
frequency distribution types, the density of rainfall, and the
duration.

B. Collect data on the typical sewage system

This study presumed a region in the urban area. In the west
lies a river, from which water flows out. The region is flat
without steep slope and has a typical sewage system. As Fig. 3
shows, the system has four manholes and three culvert pipes.
The outlet allows water to flow into the river in the way of free
outfall. The manholes are numbered as 1001, 1002, 1003, and
1004 (outlet). The flow area from 1001 to 1003 is 2.4 hectares
respectively. If 50% of the area is aquiclude, the total flow area
of the drainage system will be 7.2 hectares. As this simulation
focused on storm water, the evapotransporation is presumed to
be zero.

The surface heights of the manholes are 8.20 m, 8.00 m,
7.80 m, and 7.60 m ; the bottom heights are 6.20 m, 6.00 m,
5.80 m, and 5.60 m. The starting water level is presumed as 0
m; the first culvert is marked as 102, which is linked to
manhole 1001 and 1002 with a concrete pipe (diameter : 1.2 m,
length: 100 m, Manning coefficient : 0.014, slope: 0.005) ; the
second culvert is marked as 203, linked to manhole 1002 and
1003 with another pipe (diameter: 1.2m, length: 100m,
Manning coefficient : 0.014, slope: 0.005) ; the last culvert is
304, linked to manhole 1003 and 1004 with a concrete pipe
(diameter: 1.2 m, length: 100 m, Manning coefficient : 0.014,

slope : 0.005). It was presumed that a rainstorm occurred in a
specific time. The five frequency distribution rain types were
used for simulation. The operation delayed for two minutes.
The simulation last for 60 minutes. Total rainfall is 5,105 m’,
The researcher carried out the RUNOFF module and obtained
the flow hydrographs of the manholes. Then he simulated the
transport of the culverts with the EXTRAN module.

Type of outlet :

Free outfall Flow area : [Flow area : [Flow area :

100m*120m |100m*120m [100m™*120m|

E 2004
T003 T002 T00
3

10

Flow area : [Flow area : [Flow area :

rver 100m*120m [100m*120m |100m*120m

Figure 3. The transport of typical urban sewage system

C. The placement and simulation of detention pond

The foregoing simulation of the typical urban sewage
system (see Fig. 3) led to flood. One considered using
detention pond to solve the problem. Three detention ponds
were placed in the manhole 1001, 1002, and 1003. The water
level, controlled by the weir along with the five frequency
distribution rain types, raised by 10 cm each time. The
EXTRAN simulation was carried out. The results showed the
connection between the location and the starting time of the
detention ponds. In the normal distribution rain type without
flood, the best location of detention pond was in 1002. When
there was no flood and the detention pond was started 24
minutes later, the flood peak was postponed, which maximized
the drainage. Starting detention pond when the drainage system
is fully loaded enhances safety in face of the unknown rainfall
and achieves higher water storage as well (with the highest
water level of 4.8 m). In the same way, for the logarithmic
normal distribution rain type, the detention pond was started 38
minutes later and the water level reached 4.08 m; for Pearson
type III distribution rain type, the timing was 39 minutes with a
water level of 4.02 m; for Extreme-value type I distribution
rain type, the timing was 29 minutes with a water level of 4.08
m. In the three rain types, the best location for the detention
pond was all in manhole 1002. In the case of Pearson type III
distribution rain type, flood occurred no matter where the
detention pond was located. The maximal water storage (4.13
m) appeared in 1002. In short, as far as the simulated drainage
system was concerned, the best location for the detention pond
was 1002 regardless of the rain types.

Detention pond would be located in manhole 1002.
Considering the total rainfall of the five frequency distribution
rain types (5,105 m’) , the detention pond would be 30 m long,
30 m wide, and 6 m high and the capacity would be 5,400 m".
It is the area of the underground of a high-rise and the height of
two floors. Such a design resulted from the limited space of the
urban area. If detention pond is built on the foundation of the
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high-rise, it will effectively absorb and store storm water. The
water resource can be reused for many purposes such as
watering plants or flushing the toilet.

D. Simulation Results and Discussion

1) Results
a) The drainage system without detention pond

Without detention pond, overflow occurred in the manholes
and caused flood except in manhole 1003 with the normal
distribution and the Extreme-value rain types.

TABLE 1. OVERFLOW IN THE MANHOLES WITHOUT A DETENTION POND
Overflow in the manholes
Distrib- 1001 (2m deep) 1002 (2m deep ) 1003 (2m deep )
ution rain Time of highest [Duration| Time of highest |Duration| Time ofhighest | Duration|
type water level ofthe water level ofthe water level ofthe
P fime | height | flood [ time | height | flood [Time | height | flood
(min) | (m) | (min) | (min) | (m) | (min) | (min) | (m) | (min)
gnomal |96 12,00 | 8.7 | 25 | 200 [ 116 30 | 192 0
Logarithmic
momal | 8 [200| 76 | 8 [200| 97| 7 [200] 36
distribution
Pearson type
T 5 |200| 43| 4 [200] 88 | 4 [200]| 02
distribution
Log-pearson

type Il 3 2.00 | 59 2 2.00 | 7.5 2 2.00 | 4.5
distribution

Extreme-
valuetypel | 8 2.00 | 8.0 8 2.00 | 10.2 | 12 | 1.99 0
distribution

b) The drainage system with the detention pond

After the flood occurred, detention ponds were placed in
the manholes. Considering the connection between starting
time and water storage, detention pond should be located in
1002 in order to eliminate flood and maximize storage. Once
placed, the detention pond was started at the 24th minute for
normal distribution rain type; for logarithmic normal
distribution, Pearson type III distribution and Extreme-value
type I distribution, the starting times were 6 minutes, 2
minutes, and 6 minutes respectively. In these cases, the
detention pond was not started until regional drainage system is
full and no overflow occurred. Slight overflow occurred only
for 0.6 minute in 1001 under Pearson III distribution rain type,
as Table 2 shows.

TABLE 2. OVERFLOW IN THE MANHOLES WITH DETENTION POND
Dete-
Overflow in the manholes ntion
pond
Distri- | 1001 (2mdeep) | 1002 (2mdeep) | 1003 (2m deep)
bution |  Timeof .| Time of highest .| Time of highest e
rain type highest vater on HSZtgrle\g/lc}l% on Hﬁ:tgr 16\%1;1 by =y
level ofthe ofthe of the | Time
time | height (flr;m'ﬂ time | height ?r;l‘on‘li) Time | height g;m".’d) (min)
(min) | (m) (min) | (m) (min) | (m)

Normal
distibution| 30 |148] O 30 {139 0 30 | 148 0 |24

Logarithmic|
nomal [ 10 [1.83 0 10 129 0 7 (168 O 6
distribution
earson
i
distribution

6 [1.03] 0 6 |101| O 6 |1.19] 0 2

ILog-pearson|
_tyngll 4 12.00( 0.6 4 1.11 0 4 146 | 0 0
distribution
Extreme-

valuetypel| 12 [1.52 0 12 | 1.32 0 10 [ 1.66 | 0O 6
distribution
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¢) Starting time optimization of detention pond

Rising the weir by 10 cm every time to control inflow level,
the researcher simulated the starting time of detention pond to
get the best solution from the many solution sets. The change
of water amount at different starting time can be found in Fig.
4: (a) refers to normal distribution, (b) logarithmic normal
distribution, (c) Pearson type III distribution, (d) Log-pearson
type III distribution, and (e) Extreme-value type I distribution.
Without causing overflow, different controlled level leads to
different storage in detention pond. The earlier detention pond
is started, the larger is the storage. But, if the drainage system
has not been fully loaded, it will be a waste and cause danger in
view of the unknown rainfall. By controlling the water level,
one controls the time of inflow. The higher the controlled level
is, the later the inflow starts. The delay of starting is the key to
optimal starting time of detention pond.

6000

5000

| =
iy =

1000

Discharge (m3)

0 s
0:00:00 0:10:00 0:20:00 0:30:00 0:40:00 0:50:00 1:00:00 1:10:00 1:20:00 1:30:00
Duration Chr)

(a) refers to normal distribution
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(e) Extreme-value type I distribution
Figure 4. Rainfall of five distribution rain types and storage at different
starting time
2) Discussions

After the SWMM is implemented, the following three
points were discussed.

a) The accuracy of rainfall hyetograph

The five rain type distributions form the “equal probability”
hyetograph, which is derived from the probability density
function (PDF) along with the designed duration. But, as PDF
is continual distribution, the values are taken from —oo to+co.
Although thirty sets of data were adopted according to the
defined value, there might be some errors. After the
implementation of RUNOFF, the rainfall in five rain type
distribution were 5,103 m’,5,118 m’, 5,112 m’, 5,150 m’ and
5,111 m’. Compared with the designed rainfall 5,105 m3, there
were errors of 2 m’, 13 m’, 7 m’, 45 m’, 6 m’ respectively. All
the errors were less than 1%, which was tolerable. As Table 3
displays, the rainfall hyetograph is reliable.

TABLE 3. ERRORS OF FIVE FREQUENCY DISTRIBUTION RAIN TYPE
HYETOGRAPH
Distribution rain Rainfall (m*) Error of | Absolute
type Original RUNOFF rainfall error
yp design result (m*) (%)
Normal distribution 5,105 5,103 2 0.04
Logarithmic normal 5105 5118 13 025
distribution > > :
Pearson type 111
distribution 5,105 5,112 7 0.14
Log-pearson type III
distribution 5,105 5,150 45 0.88
Extreme-value type I
distribution 5,105 5,111 6 0.12
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b) The appropriateness of locating detention pond in
manhole 1002

On the premise of no overflow, the researcher simulated all
the possibilities in the region. Among the many solution sets,
when the starting time (controlled with the weir) was fixed,
1002 was the best choice for all the five rain type distributions.
As Table 4 demonstrates, in normal distribution rain type and
weird height 0.8 m, no overflow was found in 1001 and 1002.
At this time, 1002 stored 1,764 m’ of water, more than the
1,485 m’ by 1001. In other rain types, the storage of 1002
always surpassed that of 1001: 3,249 m’ >2,556 m’, 2,916 m’
>2,115 m® and 2,871 m*>2,268 m’. In Logarithmic normal
distribution rain type, all the manholes had overflow and the
largest storage 3,717 m® was still found in 1002. In summary,
manhole 1002 was the most appropriate location for detention
pond in this regional drainage system.

TABLE 4. COMPARISON OF STORAGE AT DIFFERENT LOCATION WITH
THE SAME WEIR HEIGHT
. 3
Distribution hwelll;t Storage (m’) ¢
rain type c1g Manhole | Manhole | Manhole note
(m) | “1o01 1002 1003
Normal 08 | 1485 | 1764 | Overflow
distribution
Logarithmic
normal 0.1 2,556 3,429 Overflow
distribution
Pearson type 111
distribution 0.2 2,115 2,916 Overflow
Log-pearson
type 111 0.0 1,782 3,717 3,654 Overflow
distribution
Extreme-value
type [ 0.3 2,268 2,871 Overflow
distribution

¢) Verification of the optimal starting time of detention
pond

In the foregoing simulation, the change of starting time was
represented by the change of weir height. Theoretically, the
weir height should be zero when detention pond is started. But,
SWMM does not offer such a function. Therefore, it is
presumed that if the entrance is big enough, detention pond
will gradually achieve maximal storage from the moment it is
started with zero weir height until the highest water level is
reached.

In normal distribution rain type, detention pond was started
at the 16th minute with zero weir height and achieved maximal
storage at the 58th minute. The duration was 42 minutes. If the
previous hypothesis is valid, one can say that in normal
distribution rain type, if the detention pond of this region is
located in manhole 1002, the optimal starting time is the 24th
minute. In 66 minutes, it will achieve maximal storage 3,672
m’, keeping up to 68 % of storm water. The optimal starting
times for the other four rain types are the 6th, 2nd, 0, and the
6th minute respectively. In 50, 89, 77, and 52 minutes, there
will be maximal storage 3,672 m> (68%) , 3,672 m’ (67%)

, 3,672 m’ (68.8%) , and 3,672 m’ (68%) respectively. As
Table 5 shows, Log-pearson type III rain type will cause
overflow in 1001.



TABLE 5. OPTIMAL STARTING TIME AND MAXIMAL STORAGE FOR FIVE

DISTRIBUTION RAIN TYPES

Disatir;btl;:)i:n Detention pond (30m*30m*6m , capacity 5,400 m®)
Five Starting Tim.e of Water Storage
AR . maximal Storage
distribution time storage level () rate note
rain types (min) | ° (min) (m) (%)
Normal
distribution 24 66 4.08 3,672 68
Logarithmic
normal 6 50 4.08 3,672 68
distribution
Pearson type 111
distribution 2 89 4.02 3,618 67
Log-pearson
type 111 0 77 4.13 3,717 68.8 |Overflow
distribution
Extreme-value
type [ 6 52 4.08 3,672 68
distribution

As Table 5 clearly demonstrates, when a rainstorm arrives
and the entrance of detention pond is big enough, starting the
detention pond in different time will lead to maximal storage,
which is approximate to the maximal capacity of the pond.
Optimizing the starting time will share the burden of the
drainage system, reduce the danger of a fully loaded system,
and accordingly ease the impact of flood peak.

This study explored the optimal starting time of detention
pond with presumed conditions and established a pattern of
simulation. In reality, the government agency has its own
criteria for designing rain types. For example, the Housing and
Urban Development Bureau of Taiwan Provincial Goverment
adopts Huff method and the Hydraulic Engineering Office uses
Pilgrim and cordery method and Keifer and chu method. After
collecting regional data, they conduct rain type design to obtain
regional rainfall hyetograph, which, combined with SWMM,
will lead to optimal starting time of detention pond more
accurately.

IV. THE REUSE OF WATER RESOURCE

In 1992, a United Nations conference known as Earth
Summit was held in Rio de Janeiro of Brazil. The summit
produced the Rio Declaration on Environment and
Development, which stipulated 27 principles to guide future
sustainable development around the world. As the third
principle of the document stated, “the right to development
must be fulfilled so as to equitably meet developmental and
environmental needs of present and future generations.” On
December 22, 1992, the United Nations declared that March 22
would be the World Day for Water. States were invited to
devote the Day to concrete activities related to the conservation
and development of water resources. Moreover, the 2003 UN
World Water Development Report warned against the impact
of global water crisis, from which no region could spare:
“Water supplies are falling while the demand is dramatically
growing at an unsustainable rate. Over the next 20 years, the
average supply of water world-wide per person is expected to
drop by a third.” Such a warning is particularly significant for
Taiwan since the island is facing the shortage of water supply
currently.

A.  water resourc e reuse OF Detention Ponds

Taiwan enjoys abundant rainfall, about 2.6 times the
world’s average. Due to the limitation of natural environment,
however, only 12 billion tons runoff are intercepted, stored,
and utilized, including eight billion tons in the rivers and four
billion tons in the dams. This accounts for only 18% of the total
runoff and the rest just flows into the sea. Managing water
resource in this way has caused flood or shortage of supply,
which seems incredible to other countries. Western countries
have made policies for ecological flood control. Buildings and
construction sites must facilitate rain water to infiltrate and be
stored in order to absorb partial flood and prevent damage. The
researcher thus suggests related construction regulations of
Taiwan should require buildings to have the ability to control
and discharge flood. The owners or caretakers of buildings
should also be given the responsibilities of maintaining and
operating the facilities of flood control and discharge.
Moreover, the urban green spaces and athletic fields of school
should serve multi-functions; that is, the part above the ground
is designed for recreational, exercising, or earthquake-resistant
parks while the underground is developed for parking and
storage of storm water. If the building is situated in flood-prone
area, the government should allow higher capacity utilization
above the ground to encourage the use of the underground for
flood storage purpose. Then, the stored water will add to the
many water resources that the government is developing.
Meanwhile, when the “Rainwater Collection and Dual-mode
Water Supply System” is set up and put to use, the wastewater
of livelihood and the stored rainwater will be utilized. This will
raise the cycling rate of water resource and the household use
of original water on plants, toilet, and car-washing will drop.

In our daily life, mere toilet-flushing accounts for 35
percent of total water use. The government should set up the
intermediate water system in office, school, residence, and
hotel. The waste water can be used on toilet-flushing, car-
washing, plant-watering, street-cleaning, landscape-
maintaining, and river or lake refilling. Once the intermediate
water system is established, it will reduce the threat of water
shortage and turn the rainstorm into financial gains. Japan,
which is also an island nation, has had great success in using
the intermediate water system to supply water for industry and
community.

Detention pond effectively reduces the crisis caused by
flood peak. Combined with the intermediate water system,
detention pond becomes a rainwater storing cistern and the
water supply center of the community. The daily waste water
from nearby household can be processed through this system to
form a community-based water recycling system. It is cost-
saving and resembles the pattern used in school or factory. It
will benefit the government and the people as well as water
resource.

B.  Evaluation of economic benefits

According to Taiwan Water Corporation (2002), the daily
per capita water consumption is 290 liters, which is much
higher than the 250 liters in western countries. A water user has
to pay the basic fee, consumption fee, business tax, and waste
disposal fee. The consumption fee is NT$7 per degree/per ton
under 10 degrees, NT$9 per degree from 11 to 30 degrees,
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NTS$11 per degree from 31 to 50 degrees, and NT$11.5 per
degree over 51 degrees. The basic fee comes from the diameter
of the water meter—NT$17 for 13mm, NT$34 for 20mm,
NT$63 for 25mm, etc. Moreover, the users are required to pay
5 percent of the water bill as business tax. The waste disposal
fee is regulated by local environmental protection agencies.

Based on the foregoing calculation, if a household with four
persons use about 35 degrees of water every month, it has to
pay NT$500 (basic fee: NT$20, water consumption: NT$305,
business tax: NT$17, waste disposal: NT$4.1 (in Kaohsiung)*
35=NT$144). As 35 percent of total livelihood water
consumption is on toilet flushing, if the household uses the
water in detention pond to cover the 35 percent, it will save
NT$175 a month. If the community has 1,000 households,
NT$175,000 will be saved per month and NT$2,100,000 per
year, as long as the detention pond is big enough plus the
intermediate water system. Take the detention pond in this
study as an example. With a capacity of 5,400 m’., the pond
can serve 440 households. It not only helps conserve water but
also creates substantial wealth. Table 6 demonstrates the total
benefits.

TABLE 6. EVALUATION OF TOTAL BENEFITS OF RAINWATER
COLLECTION AND DUAL-MODE WATER SUPPLY SYSTEM
Water Water
Project conls)eug)ll[‘)etlon COHS%‘]OH Watf:r saved | Money saved
deployment deployment (mr’/year) (NT$/year)
(m*/month) | (m*/month )
Deployment of
Rainwater
Collection and About Average
Dual-mode 5615 2444 38,052 437,598
Water Supply
System

V. CONCLUSIONS

During a rainstorm, the arrival of flood peak greatly
challenges the discharge system. Prolonging the duration of
flood peak by changing the starting time of detention pond
significantly reduces the probability of flood. This study
adopted the SWMM developed by the U.S. Environmental
Protection Administration to simulate for the optimal starting
time of detention pond with the regional drainage system fully
loaded and for the maximal water storage devoid of overflow.
The simulation is conducted with the five rain types occurring
most frequently in Taiwan--normal distribution, logarithmic
normal distribution; Pearson type III distribution, Log-Pearson
type III distribution, and Extreme-Value type I distribution.

The following conclusions can be drawn from the analysis:

(1) The results will vary with regions. Due to the difference
in data of hydrology and underground hydrology, the results in
different regions will not be the same. The rainfall hyetography
should be constructed on regional hydrology and underground
hydrology to serve practical purposes.

(2) The location of the detention pond will influence the
result. Even if land acquirement is not a problem, where the
detention pond is situated will strongly influence the effect of
detention. One has to simulate in different sites in order to
identify the best one.
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(3) Fixed rainfall leads to fixed storage of storm water. If
total rainfall remains the same, the water storage of detention
pond will be fixed accordingly regardless of rain type. Water
storage is related to drainage system rather than rain types.

(4) The arrival time of flood peak decides the starting time
of detention pond. After simulating the five distribution rain
types, the researcher found that, with total rainfall fixed, the
faster the flood peak arrives, the stronger it will be, which is
the main cause of flood. Therefore, the detention pond should
be started in different times for different rain types. The order
is Log-Pearson type III distribution, Pearson type III
distribution, Logarithmic normal distribution; Extreme-Value
type I distribution, and normal distribution.

(5) With the use of detention pond, water consumption will
drop by a third. Processed through the Rainwater Collection
and Dual-mode Water Supply System, storm water can be used
in our daily life. The evaluation of economic benefits indicates
that the cost of using water also drops by a third. In the long
term, the construction cost of detention pond will be refunded.
Meanwhile, it corresponds with the government’s policy of
utilizing water resource sustainably.

The foregoing discussion manifests the key factors to be
considered in building the detention pond in urban regional
drainage system. It also establishes the mechanism of starting
the detention pond at the optimal timing. This mechanism
breathes new life into the building of urban detention pond.
Instead of allowing runoff to flow in and out freely, we need a
better way to control flood. The stored storm water along with
the "Rainwater Collection and Dual-mode Water Supply
System” best exemplifies the reuse of water resource. Such a
design can be incorporated into community planning to achieve
highest value of water use. In the meantime, the water bill will
drop by a third. Water used to be considered a disaster rather
than wealth. Now it has proved to be wealth rather than disaster
and contributes to higher living quality. Using water in this
way conforms to the global trend of water resources
development. After all, water is the most important "strategic
material” in the 21st century. Whoever possesses it will be the
winner.

REFERENCES

[1] Agricultural Council, R.O.C. “The Regulations on Water and Soil
Conservation Technology, Executive Yuan,” 2002. (in Chinese)

[2] Disaster Prevention Research Center, “A Proposal for Reviewing the
Drainage System of Kaohsiung City,” National Cheng-kung University,
pp. 1~91, 2001. (in Chinese)

[3] Li, J.Y. and Chang, C.H. “Hydrologic frequency analysis in Taiwan
area, ” the 13th Hydraulic Engineering Conference, pp. B144~149, 2002.
(in Chinese)

[4] U.S. Environmental Protection Agency, “Storm Water Management
Model User’s Manual,” pp. 1~493, 1988.

[5] Water Resources Agency, http://www.wrb.gov.tw/ Economic Affiars,
R.0.C. 2002.

[6] Su, W.D., Huang, G.L. and Zhuang, W.N, “The Models of Regional
Drainage of Storm Water,” Sinotech Engineering Consultants Inc,
Taipei, pp. 1-1~5-3 1998. (in Chinese)

[7] Taiwan Water Corporation, R.O.C. http://www.water.gov.tw/ 2002.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




