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Middlesex County Utilities Authority - Certification

Without prejudice to any objections timely made to permit conditions, | certify under penalty of
law that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry of the person or persons who manage
the system, or those persons directly responsible for gathering the information, the information
submitted is, to the best of my knowledge and belief, true, accurate, and complete. | am aware
that there are significant penalties for submitting false information, including the possibility of
fine and imprisonment for purposely, knowingly, recklessly, or negligently submitting false

information.
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City of Perth Amboy - Certification

| certify under penalty of law that this document and all attachments were prepared as part of a
cooperative effort by members of a hydraulically connected system, as is required under the
NJPDES Permit, to provide the information requested. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true,
accurate, and complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for purposely, knowingly,
recklessly, or negligently submitting false information.

-

‘ -’) //'I i
Jire Lk Faees -(/’{ vy /L, 'J' ’V/L?
N

CAdis Perez-fi e_éY T T~

\‘-) / /i} L " Date

Director of Operations, City of Perth Amboy, Water and Sewer Department



Introduction

The Middlesex County Utilities Authority (Authority) owns, operates and maintains the Heyden
Gravity Sewer, Edison Pump Station and Edison Relief Force Mains that receive wastewater
flows from the Borough of Carteret, Woodbridge Township, City of Perth Amboy and portions
of Edison Township. The City of Perth Amboy’s Main Pumping Station, Force Main and gravity
sewer connects into the Township of Woodbridge’s Keasby Interceptor. Carteret’s connection is
further upstream. Woodbridge’s pumping station connects between Carteret’s and Perth
Amboy’s connections. Woodbridge’s Keasby Interceptor flows into the Authority’s Heyden
Gravity sewer. The Authority’s Heyden Gravity Sewer also receives flow from Edison Township
(see Figure 1).

The Authority monitors wastewater flows from the City of Perth Amboy’s Main Pumping Station
through the Authority’s Perth Amboy meter chamber located on Florida Grove Road in
Woodbridge Township. The Authority also monitors wastewater flow from Woodbridge’s
Keasby Interceptor prior to reaching the Authority’s Heyden Gravity Sewer through the
Authority’s Woodbridge meter chamber located along Crows Mill Road in Woodbridge
Township. The Authority’s Heyden Gravity Sewer conveys wastewater flow to the Edison Pump
Station that pumps directly to the Authority’s Central Treatment Plant (CTP) via one and/or two
60 inch force mains.

Since the Authority does not own/operate any Combined Sewer Overflows (CSOs) or CSO
Outfalls, references are made to the applicable sections of the City of Perth Amboy’s System
Characterization Report. The Authority is cooperating with the City of Perth Amboy in
developing each of its own System Characterization Reports. Each entity is responsible for their
owned/operated infrastructure. The Authority has prepared the necessary information for the
portion of its owned/operated wastewater collection system that conveys wastewater flows
from the City of Perth Amboy to the Authority’s Central Treatment Plant; and has provided this
information to the City of Perth Amboy. The Authority will continue working together with the
City of Perth Amboy to develop a single, coordinated Long Term Control Plan (LTCP). The LTCP
will address each of the nine LTCP elements in accordance with Part IV CSM Section G of the
Authority (NJ0020141) and the City of Perth Amboy (NJ0156132) respective permits.



Major Elements of the System Characterization Report
1. Rainfall Records (CSM Part IV.G.1.d.i)

The Authority maintains a rain gage (Novalynx Corp Model 260-2510 Standard Rain & Snow
Gage) at its Central Treatment Plant (CTP) located outside the operations control building
with readings taken at midnight each day and recorded in the shift supervisor’s log book. On
occasion, such as snowfall events, the Authority may use rainfall data from the Office of the
New Jersey State Climatologist located at Rutgers University New Brunswick (ONJSC website
http://climate.rutgers.edu/stateclim/). Every month the daily rainfall data is entered into
the monthly operations spreadsheet.

The Authority reviewed CTP historical rainfall records from 1999 up to the current year
obtained at its Central Treatment Plant (CTP) and Rutgers University New Brunswick (as
applicable). The quantity of rainfall (inches per month and inches per year) was compared
to the average along with the number of instances outside 68.27% of the mean of a normal
distribution. The frequency of rainfall events per month was recorded in the same manner
as the rainfall quantity above and the year with the lowest number of instances outside
68.27% of the mean was selected. Year 2000 was initially selected as most representative of
the average rainfall quantity and frequency, although it had below average total rainfall.
This was then compared with rainfall data recorded at JFK Airport Rain Station 94789 for
1988 (see Table 1).

The Authority reviewed the rainfall data recorded at Newark Liberty Airport Station
GHCND:USW00014734 from 2004 and compared it with the Table 1 averages. The 2004
Newark rainfall data was much closer to the CTP rainfall quantity and frequency than the
1988 JFK data (see Table 2). The Authority reviewed the Typical Hydrologic Year Report
prepared on behalf of the NJ CSO Group Permittees, dated May 2018 and accepted by the
NJDEP. The Typical Hydrologic Year Report contained a very discreet and detailed analysis
that also considered ratio of the receiving water body average flow to total annual rainfall
from mid May to mid September. Since the Passaic River and Raritan River had very similar
flows in 2004 and the ratio of river flow to rainfall was the closest of any other year (see
Table 3), the daily precipitation data of 2004 from Newark Liberty international Airport
selected by the NJ CSO Group was jointly chosen with the City of Perth Amboy for the
“Typical Hydrological Year”. Also, refer to the Rainfall Records Analysis as conducted by
Perth Amboy and described in Section 3 of the Perth Amboy System Characterization
Report.



2. Combined Sewer System Characterization (CSM Part IV.G.1.d.ii)

All flows contributory to MCUA’s Edison Pump Station are included to properly characterize
this collection system (see Figure 1). Specifically, the MCUA’s Borough of Carteret, City of
Perth Amboy, Woodbridge Township, Edison/Clara Barton, Edison/Raritan Center, Hatco,
Woodbridge/CPV-Shore (WCPV), Edison/Pershing Avenue Meter Chambers, the Heyden
Gravity Sewer and the Edison Pump Station are included in the System Characterization
Report (see Table 4). MCUA’ s Perth Amboy meter chamber is capable of measuring up to
21.4 MGD and receives flow from the City of Perth Amboy’s Second Street pump station via
24-inch diameter force main (see Figure 2) before combining with flows from Woodbridge
Township and the Borough of Carteret. MCUA’s Woodbridge Meter Chamber with a non-
surge capacity of 67 MGD records flow from Woodbridge Township, Borough of Carteret
and the City of Perth Amboy’s Second Street Pump Station. The combined sewer flows
through Woodbridge Township’s Keasby Interceptor and connects with MCUA’s Heyden
Gravity Sewer (see Figure 3).

There are five meter chambers that convey flow to MCUA’s 60-inch Heyden Gravity Sewer
(Upper Heyden) identified as Edison/Clara Barton, Edison/Raritan Center, Hatco,
Woodbridge/CPV-Shore (WCPV) and Woodbridge/CPV-Keasby (future). Recorded flows
from 2004 were modified with 2017 flows from WCPV that became active in 2016. It is
expected that Woodbridge/CPV-Keasby (future) will have flows similar to that of WCPV ;
therefore, 2017 flows for WCPV were also included for Woodbridge/CPV-Keasby (future).
The 2004 modified flows to the Upper Heyden was 7.50 MGD (see Table 4). The Upper
Heyden has a capacity of 26.3 MGD at its flattest section.

Woodbridge Township’s Keasby Interceptor connects at the junction of the Upper Heyden
and 66-inch Heyden Gravity (Lower Heyden). The Edison/Pershing Avenue meter chamber
discharges into the Lower Heyden 70 feet before the Edison Pump Station. The previously
prepared report entitled “MCUA Central Treatment Plant Conveyence and Capacity Analysis
Cost and Performance Analysis Report” prepared by CDM, dated August 2007 (2007 MCUA
Report) and improvements to the Edison Pump Station at the time of the report were used
to describe the system capacity of the Authority’s owned/operated infrastructure located
downstream of the City of Perth Amboy’s force main connection (see Table 5).

The Authority does not own/operate CSO Outfalls, tide gates, Solids/floatables Control,
regulators or specific locations with historical issues. This information has been provided to
the City of Perth Amboy for the aforementioned infrastructure. Please refer to Section 2 of
the Perth Amboy System Characterization Report which details the Characterization of the
Perth Amboy Combined Sewer System.



The following identifies the Significant Industrial Users (SIU) issued a Non-Domestic
Wastewater Discharge Permit by the Authority which are located within the City of Perth
Amboy service area indicating name of Authority Permittee, Permit No., City of Perth
Amboy CSO Outfall No., Location, and Receiving Waters:

Authority Permittee/Permit No. CSO Outfall No. Location Receiving Waters
Chemtura/31093 CS0O 02 Rudyk Park Arthur Kill
Englert/31116 CSO 02 Rudyk Park Arthur Kill
Med-Apparel/31185 CSO 05 Commerce Street Arthur Kill

Combined Sewer Overflow (CSO) Monitoring (CSM Part IV.G.1.d.iii)

The Authority does not own/operate any CSOs. Please refer to Section 4 of the Perth Amboy
System Characterization Report which details Perth Amboy’s CSO monitoring program.

Modeling (CSM Part IV.G.1.d.iv)

Since the Authority does not own/operate any CSOs, the Authority has opted to utilize the
2007 MCUA Report which previously modeled the capacity of Heyden Gravity Sewer using
SWMM 5 software. The Authority plotted the actual Perth Amboy flows, MCUA CTP flows
and rainfall data for the Typical Hydrologic Year 2004 (see Figure 4). Please refer to Section
5 of the Perth Amboy System Characterization Work Plan which details System Hydrologic
and Hydraulic Modeling for the Perth Amboy owned/operated CSS/CSO’s.

. Sensitive Areas (CSM Part IV.G.1.d.v)

The Authority does not own/operate/maintain any CSO outfalls that would directly impact
Sensitive Areas. Please refer to the Identification of Sensitive Areas Report/CSO Long Term
Control Plan dated May 2018 submitted to the NJDEP by the Passaic Valley Sewerage
Authority on behalf of the New Jersey CSO Group.



6. Conclusions

The following conclusions are based on the analysis documented within this System
Characterization Report.

1. Preliminary results of the Baseline Compliance Monitoring Report dated June 30,2018
submitted to the NJDEP by PVSC on behalf of the NJCSO Group indicated the following:

a. The larger waterbodies (including the Arthur Kill) appear to meet existing water
quality criteria.

b. The Raritan River may have attainment issues related to pathogen standards for its
designation.

2. The Authority utilized 2004 Newark rainfall data as the typical hydrologic year for
system characterization purposes. This is consistent with the NJCSO Group choice.

3. Based upon the average daily flows recorded by the MCUA on April 26, 2004 at its meter
chambers conveying flow to the Heyden Gravity Sewer and Edison Pump Station
conveying flow to the MCUA Central Treatment Plant, system flows were at 28% of the
capacity for the Upper Heyden Gravity Sewer, 45% of the capacity for MCUA’s Perth
Amboy meter chamber, 42% of the capacity for MCUA’s Woodbridge Township meter
chamber, 39% of the capacity for Lower Heyden Gravity Sewer and 43% of the capacity
for Edison Pump Station.



ASpIS+bAR
Aopls-Bae
ASp pPIs
obelone

(1)
(2) L+
(2)'L+

) |

AapIsEbAe
()molaq
‘+anoqe

S3oUE)SsU|

8¢S
|24
el
QOv

or'vy
L9'€
0L¢
LL'E
06'¢
o€
1S9
999
9§
€6'1
oglL'¢
96°¢
LY
cL's
Gge'e
L6°¢C
coe
80°L
o=

6.Y
9c'l
9Ll
€0'¢e

SL'L
9e'€
98l
¢80
GG¢
g8l
GS'L
143
861
189
€L’y
8G'¥
18§
8L'G
14N}
€6°¢
Gc'e
599
AON

1A G0°ZL 9L | 6¥9 1G9
€0t va'l 080 G¢¢  8¢¢
80¢€  9/¢ 8€'¢C 454 4%4
4 ey | 8L¥ LEY orvy

€8¢ 16¢ 60L  6VT 7
18¢ vl 991 9%69 | ¢€€
GS'0 l9'¢ 6l'c | lEY €99

IWbe | 9.¢ oy  eye 0Ly
€9'G 9V 8G'SL  1§¢ @ §l¢
6l'e  68¢ €6l @ 8L¥  /S¢C
S lWwe @ 88§ | S¥S /99
Ly | €C6 €¢¢ | 6Lt SO¥
gy | ovl 9y | 16S  ¥8Y¥
9¢’L  98Y 9%6¢ ¢S @ 0g8
L0el  8¥0  S90 68V 72N
6l w2 0cvy  clolL | €9%¢
Gl'e <6V 6'e vy ge'g
869  dl§ 09  se¢c  lg¥
910 | g§S%¢ S0y  lve 1294
7.0 LIS 0L's  8€§ 89¢C
9¢C  /80L  88F€¢ 0¢’'L c0'L
6¢°¢ 98'¢C 02 699 €s’L
190 dsg Bny inr unp

(Auenp) yuow sad ssyouj |jejuey

8861 Ul ‘68/p6 uonesuley Hodily Y 4r Je papiodal ejep |ejuiey .

86'Y
14
9c'l
cl'e

85°¢C
€e¢C
€9°¢C
14087
Ly
¥8°¢C
L0'G
019
[4 4
8.°¢C
€0¢
AL
99
(AR}
T
18V
9c'e
L0'S
Rep

LL'S
8yl
lL'e
09°¢

c8'L
9LV
A"
€61
148
vZe
08¢
00'¢c
LE0l
cve
86'¢
8C'S
89°¢C
LLC
61
¥8°¢C
le'C
L0¢C
Ady

890
¢l
8v'¢
ocv

61V
vl'C
681l
vl
[4%°)
6L°L1L
691
VL€
6E°S
€6°0
YXAN4
0L¢€
90'¥
LO¥
€l'8
€L€
Sy
8¢'¢
JeN

Jue|d juswieal] [enus) S,YNDIN PUB M4[ Jo uosLiedwon spioday |lejuiey

| 319V1

18°¢
¢60
|4
9e’¢

Ll
[40)4
€81
101
S6'¢
00v
850
'S
00’}
LS°L
144
GSl'¢
18V
6¢0
0e¢
60°¢C
1G'€
g8’
SEE|

Sv'v
G8'lL
oe'tL
GL¢

S6°¢
00¢c
L2¢
YANA
161
¥6'lL
10¢
08¢
0L¢
L0°S
LZv
2N
€G'€
§G¢C
€Ce
€L'¢
€99
€L'e
uep

Gloc
(4394
€L0¢
[4444
110¢C
0Loc
600¢
800¢
100¢
900¢
S00¢
¥00C
€00¢
¢00¢
100¢
006¢
6661

8861«
IBaA




Aop)s+bre

Aopis-Bre |

ASp pis
abelane

W)+ (€)+
@+ (g
(€)z+  ()1+

(P)'c+ €)'+

)e+  (e+
(Sc+ (9
@9+ = e+
8+ P+
(e)e+  (1)1+
v+ (@)

(res  (es
(@yg+ = (1)'s+
8+ G+
(g)'c+ @)1+
(S)'e+ (@)'c+
@+ O+

(g)'z+ (€)
(2)'s+ (S)i+
saliobales  Aepi1sFbae
gz Jad ()moreq
suopeinsp  ‘+dAoqe

lelsAQ sooue)su|

19°€S
€C°LE
rl'8

Lv' Sy

€1°GE
vo'LE
yace
80'v¢C
A2
YA A 44
68°LY

9zLPS

cClS
LC'LS

106Gy

€625
19°GS
Z'Ls
88°Ge
LY
18bY
$9°0F
(un)
iejurey
lenuuy
[ejo L

f
|
i
|
i
|
'

8861 Ul '68/¥6 uollesuiey Hodlly Y[ ¥e papiodal Blep |ejuiey ,

seL v el 2L T €L el

(R Ll | 9 9 9 | 9 | [/
cl Ll S§l'C /6C 86¢C B¢ 9.C
et L 6 6 6 0L o0l
8Ll 143 6 L 14 v 0l
Sy ¢l Ll 0] 9 6 0l
Lil ol L L 8 oL cl
lel 8l S cl L lL 6
L 6 L 0l cl 9L  /
001l S L 8 6 L 8
SEL oL ¢l €l 8 oL ¢
1 12 6 L 6 9 L1
14 8l (0] 0l 4 L 6
9Ll 8 8 4] 0l L el
[44 '] Ll 14" 14 L Ll
8el ¢l 6 L1 6 A 4
514" 6 L ol €l Ll €l
9Ll 6 9l A 9 0l S
6l L 8 14 0l 6 8
A 8 9 € Zl L €l
801 L L 6 cl 6 | G
voL. € 6 8 9 s S
skep | 928Q AON 190 dag Bny ine
ues |

[ejol ”

Sl
8
6.°€
cl

Gl
L
YA
cl
)
JA
6l
143
4%
Gl
6
L
€l
8
8
cl
9

L
unp

14
8
[4R>
L

8
Ll
]
9l
ol
Li
¢l
vl
0l

L
ol
Gl
6l

8
Ll
Ll

6

€l
e

Sl
6
LL'¢
¢l

cl
L
6
L
Gl
8
L
LL
€l
0l
0l
9l
9l
Gl
14"
Ll
¢l
6
1dy

(Rousnbai4) yuow Jad skeq urey

ue|d juswieal] [enuad sYNDW PUB Mf Jo uosiiedwo) spioday |ejuiey

(o) | 31gvlL

Sl
6
00€
[4

9l
JA
ol
cl
6
¢l
cl
cl
¢l
S
cl
Ll
cl
cl
9l
Ll
cl
8
Je|N

cl

9
1lC

6

god

cl

L
r9¢

0l

uer

Gloc
vioc
€10¢
cloc
L10¢C
0Loc
600¢
800¢
£00¢
900¢
G00¢
¥00¢
€00¢
¢00¢
1002
000¢
6661

8861«
lea\




Aop)s+bae
AopIs-bae

ASP PIS
abeiane

(1)
(@) i+
@1+

(1)

L+
Z+
(2)'c+
Y+
(@) e+
(2) v+
€)1+
(1)'e+
c+
(L)'z+
€)1+
(1)
(2)'e+
(L)z+
AIpIsEOAe
(Jmojeq
‘+anoqge
SaoUB)SU|

8¢S
|24
cel
90y

o'y
l9'¢
0L°¢
L1°¢
06°¢
Go'¢
1G9
999
c9'S
€6°)
aL'e
96°¢
784
[4%]
se'¢
16°¢
coe
L8°¢
93

6Ly
oc't
9.’
€0€e

1
gee
98’
c80
GG'¢
G8'lL
GS'L
Gre
86°L
189
€Ly
8G'Y
18°G
8L'S
14
€6'C
GZ'¢
X4 4
AON

(423 2160j0IPAH [891dAL ¥00Z) YELYL000MSN:ANOHO UoRelS Hodlly Auaqi 3IemaN 18 papiodas ejep |lBjurey ,

8L/
€01
80°¢
oLy

£8°¢
I8¢
9S00
Ive
€96
6l¢
128
YX4 4
€Ccy
9e’L
Loel
c6l
GL'¢
869
910
[ZALY)
19¢C
68°0
10

S0°L
120
9l¢
0e'y

1G6°¢
A"
19°¢
9.L°¢
FASR 4
68°¢
(A Ard
€C'6
0¥l
1*1° 04
8¥0
14 WA
i6'v
ZL's
6q'¢
FAR
/801
10'8
deg

96°/
080
8ce
8LY

60°IL

99’}

6l¢C
120
8G'GlL
€6'l

88'G

XA
9y
96°C
G590
0y
l6°¢E

0.9
S0'v
0L's

88'¢C
0L¢
Bny

6179
T4
[43%4
FA4

6v'¢C
969
LEV
Eve
IS¢
8Ly
Gv'S
6l'¢
16'G
ces
68'Y
cL oL
vy
Ge'¢
lv'e
8¢S
oe’L
6€'8
inp

1S9
8C’¢
[4%4
ov'vy

LL'S
cee
€99
%
Gl¢
1S¢C
£9'9
S0¥
8’y
0e'8
12°K4
€6°¢
Ge's
LEY
vev
89¢C
483
§6°¢C
unp

86V
av'c
9c'1
[22>

8G°¢C
g€E'¢C
€6°C
14007
L'y
¥8'¢
L0'S
0L'9
e
8.¢C
€0'¢
lC'S
99'p
(44}
TAS
L8V
9’
09y
Aep

(Amuenp) yuow Jad sayouj jejutey

LG
8v')
bL'e
09°¢

8’
9.V
A"
£6°L
758G
vee
08¢
00'¢
g0l
er'e
86°C
8¢C'G
89C
12'¢C
/6L
¥8°¢C
[
S8y
idyy

899
¢l
144
0cvy

6l¥
v.¢C
68°L

vl

ce’s
6L°11L
69'L

[FAR>

6€'S

€60
YXAN 4
0L¢
Q0
L19v
€18
€L€

Si'v
L0°¢
1e|N

JuB|d Juswieal] [enuad S,YNOW Pue JJemaN 40 uosledwo?) sploday [jejuley

¢ 4119v.L

I8¢
¢60
vyl
9e'¢

Ll
20T
€8l
10}
62
00y
850
'S
00}
15}
6v'Z
LT
18
620
0£T
60C
1S'E
e
GEW

144
G8'L
0e’lL
Gl'e

G6'¢
00¢
Lc¢
FAN4
161
v6'lL
lo'e
08¢
0L'¢
L0
YX4 4
Sl
€5°¢
GG'¢
€Ce
€L¢
€99
68'L
uer

213014
vloc
€loc
cloc
110C
0i0c
600¢
800¢
£00¢
900¢
§S00¢
¥00C
€00¢
c0oc
100¢C
000¢
6661

002+«
lea




7)1+
Q)1+
(e)'z+
(¥)'c+
(L)e+
(5)'z+
(2)o+
S+
(€)'e+
(7)'p+
(r)'e+
(2)'g+
S+
(€)'e+
(8)'e+
@)L+
(§)'c+
(2)re+
salobajes
9g Jad
SuolelInsp
[[ZAENYe]

A9pIS+bae
Aapis-Bae

ASp pis
sbelone

(€)L+
(€)
(L)L+
(€)ec+
(L)z+
(g)
C+
v+
(L)L+
(2
(L) g+
(1) g+
G+
@)L+
() z+
(L)'L+
(€)
L)L+
Aapiszbae
()mojeq
‘+anoge
Saoue)su|

19'€s

€ele
¥i'8

Ly'Sy

£1'GE
0L
v8'Ce |
80ve
Zy'LS
vy
68°LY
9TLvs |
s
121G
106G
£6'CS
19'GS
Z'Ls
88'GE
VLY
18'vy
188y
(un)
llejurey
|lenuuy
[ejol

(Jea A 2160j0JpAH [eo1dA L +007) #€.¥71000MSN:ANJHD uonels Hodlly AUagi] YJemaN je papiodal elep |ejuiey ,

GEL  S¥L 8Ll . Teh 9Ll L€l 8T ¥SL  vvL 9¥lL Lyl
LWL 69 €9 €9 /S 69 7L 8L 78 76 L8
¢L  lJ€  SslT 16T 86T 6Z€ 9/T 6LE  ZVE LLT  00¢€

4 L 6 6 6 oL oL N 1 !
8Ll pl 6 L 14 vy 0l SL 8 z. 9l
SiL €l Ll 0l 9 6 0l L T T
L1l 0l L L 8 ol L 1 oL 6 Ol
LEL 8l g 4 L L6 4! 9. | L 4
Ll 6 L 0l L 9l L 0l oL  SL 6
001 S L 8 6 L 8 LW 8 |z
seL . 0l el €l 8 0l i L
selL | Gl 6 L 6 9 L 4 vl Ll 4
gzL 8l 0l 0l 14 L 6  ¥L 0L € 2l
9l, | 8 8 0l 0l bWz st L ol g
zzL o Ll ¥l 14 L L6 oL ol zl
8el 4} 6 bl 6 2k v L 6L 9l Ll
6YL | 6 Ll 0l €l L €L € 6l 9l Tl
9lL 6 9Lz | 9 oL s 8 8 sL 2l
6LL L | 8 ¥ 0l 6 8 8 L w | 9l
€L 8 9 e T 1l €l 4 bl
gL L ! 6 Z2Ll 6 S 9 6 € T
gL A% 8 8 6 4} A ) 91 12} SL

sfepues 98 AON PO deg  Bny ine unp Aey udy | 1ep
[eiol
(Rouanbai4) yuow Jad skeq uiey

JUB[d Juawieal ] [esjua) S YNOIN PUB YJEM3N JO uosLiedwo) SpIoday [[BIuley

(o)) z 319vL

0ci

§9

L12
6

S
qe4

€ch

0L

¥9'¢

ol

L
1)
L
6
S
9
JA
4
€l
[4
€l
L
ol
ol
6
6
cl

oL
uep

Sloc
1434
€10¢
cloc
1102
0i0c
600¢
800¢
£00¢
900¢
S00¢
¥00¢
€00¢
c00¢
100C
0o0c
6661

002
Jeaj




(423 21B0jIPAH [eaidAl ¥002) ¥€.¥L000MSN:ANDHD uoiels Hodily A11aqiT 3JemaN 1e papiodal Ejep [gjuley ,

9vr  6€8 _ vS'LlL  lpGy  obesane
%0L %S %G %01
192 Gve 162l  €L'se  §102
VLY 129 STyl p0.E 102
S¥8  £9pL 0g'LL  v8TE €102
90e  €8b _ 08'SL  '80'%E Z10z
B L'06  '6TSC 182 TviS Loz
bie Lee V90l  livby oLoc
+'59 Lzel 6L'0Z 69l 6002
9'6Z vZs €L/L  EL¥S 8002
9Gc  Ghp 8Ll TTLS 2002
6%F LSOl 962 LTS 9002
TVve £ee 6.6  06GP 5002
vy z88 Zelc  €6'¢S 002
99 vesl l€€C 196§  €00¢
B8¥C  To | vS'8L  0C'LS 2002
b0S oL vZSL  88'Ge 1002
ger  6v8 6v'6lL L\ 0002
8%  90¢ . oveEL 8% 6661
x4 2N 0s8 S8'6L  l¢e8Y ¥002.
llejues;  (sp) (sy0) (ur) (ur) Jesp

MOJURAIY UellEY Olessed |ejuiey [eluey
ojey Gldes gLdeg gLdes  [enuuy
-Gl AeN -Gl Aep -GL Aepy

JOAIY UEILBY/YNOIN PUE J2ARY DIBSSEJPHEMSN JO LOSLIRALIOD SPI03SY MO|d JOAIY SA [jBjuiey

¢ 31avl




¥ 3l9eL smol4 #00Z\HwJad SIAdIN\SLIIr0Ud\:Z

£00T "Hoday sisAjeuy aouewIOpad pue 150) sisAjeuy Anodede) pue 90uBARAUOD JUB|d JUBWIEAL] [BIIUBD VDN 45
S 9|gBl 99S 44
Jea) 2130]j0upAH |ea1dA] Jo JuaAS WI0lS 1s98Je| YIS ‘YOO0T ‘9T |1MdY WOoly MOJS 4
%EV  xxx668 08'BE uonels dwing uosip3
T0'€ 9AY 3ulysiad/uosip]
%6E  xxalb  6LSE (,99) UapASH 1amo1
%y xxxl9  OE8T diysumo_ 33pLiqpoom
%SV saxPTT V56 Aoquiy yuad yo Ao
9T/ 19431e) Jo ydnouog
%8T  xx€97  6VL (,09) uapAaH saddn
wo 131ua) uejuey/uosip3
TL°0 Agseayl-AdD/8pLIqpoom
TL°0 910YS-AdD/28pligpoom
ST'S uoleg ese|y/uosipi
0Ss0 0d1eH
Anoeden (@Gow) (aoW)  swen uBwsaj3/iaquey) JaIBN
J0%  Auoedey | ,mol4

Aypdede) “sa smoj4 002

¥ 319VL



"SMo|} Agsead-Add 0Z0Z 4NNy '8 AdIM £T0T shid $00Z ‘9T [Hdy wi01S 1s384.7 Yi§ J0) SMO|4 007 [eNIIY 44

(110day YNOW £002) ., £00Z 3snbny paop ‘Wad Aq paiodaid

‘TETOZ00N "ON HWidd SIAIN 1H0day sisAIpuy a2ubuwiiofiad 150D ‘sisAjpuy A11o0do) pup 33UDAIAUC) JUD|d JUBWIDIL [0JIUST)

VNOW ., P3[313ud Jodau wouy paulelqo sulel 93404 Uosip3 pue uonels dwnd uosipj ‘(1amoj) 1amas Alaeln uapAaH ays jo Aydede)

6 S6 0 S6 jue|d uonels NdyAd 801V 09 ¢ 'ON Ule|\
juswiieal) dwnd uosip3 92104 uosip]
|esua)
6 99 8'8¢ 56 lueld uonels NldYd 886¢ 09 T 'ON ule|y
juawieau| dwnd uosip3 92104 uosip3
|eJjua)
(s4A) a3y (aon) uoj123uuo) uolldauuo) jelialen (1) |(wm)eqg sule|n 92404
Aede)y | weasnsumog weassdn yi8ua]
(57 T'1s 8'8¢ 6’68 ulep (19moy) Jamas uoneis
92104 uosIp3 Auneao usapAasH dwnd uosip3
6 2°9S g'G¢ 76 uoneis J01daduaqu| 4oy veves 99 (19m0)) Jomag
dwnd uosip3 | Agsesy s, diysumo] Anneao uapAsH
a3pugpoom
‘(4oddn) 1amag
Alneay uapAsH
6 S'8r S'L 9¢ (4amo]) Jomas | AdIM ‘0d1eH dDy 968T | 09 (4addn) 1amas
Alineay uapAan ‘uojieg eae|) AlAaeso uapAsy
‘191Ud) uelley
(sah) 98y| (gOIN) (aon) (aon) uoI1I3Uu0) uol1P3uu0) jelsalen (4) |(w)-eig| siomas Ajaesn
Apede) | y00z 4ed4A | LAdede) | weasysumog weansdn yi8ua
9MIBS9Y | 4yl€NdAL
10} moj4

Aoquiy y1iad Jo A1D ay3 Jo weasisumoq uoeziialoeieyd WwasAS Uoida||0) paresado/paumo Vo

G °lqeL




d1o VNOW

A
Z|w @
eSS
S=za
— = SY3H10 A9 Q31VH¥IdO/AINMO <<
dow L9 QEO
—= ({31V¥3d0/AINMO YNOW -y e glo 3
390/149000M
N3O Jnow a9 89 10,99 QoW Z6 V1099
HOLaIIHILNI ASSYIN HIMO) YIMIS -~ | 9N S6
N | i e ™" 5 NOSIGE VIOW
o =
4 mw 8 2153
A9 £°ET = Q3l== IS S
NOILYLS dANd ) o 22
AQBINY HL¥3d 2 Amwm iz o
S 2 8372 3|85
e Bluz,
QOW 12 8= 2 ) L 329
YIAWVHD S
Y313 ACSIAY g W
. H1¥3d vhow o —\4
NN SR sEvia.0e AGSVIN \mwwuh%m_w@ooog
NOILIINNDD R
13 ; ¥ITAVHD ¥3LIN IAY
SAOBINIY H1¥3d NOL¥VE VIVI/NOSIO  o\ncs 1 /NOSIa3 YOI
‘3YOHS-AdI/IDAINAA00M
Y3ILINID
— NVLIYVY/NOSIA3 ‘021VH
NOILVIS dnd | Q4 'SYIFNVHD ¥3LIN YNOW
39AQ49000M
Y¥38NVHI ¥3L3W
134314VD YNOW

WVYOVIA INJLSAS NOILDITT0D ALIAVYD NIAAIH
SIALIMOHLNY S3ILNILA ALNNOD X3S31aAlN - T 3¥NOI4



W3LSAS NOILO3ITI0D
031vH3d0/aINMO VNON

W3I1SAS NOILD3TIOD
Q@3Lv¥43d0/AINMO
9 A3

Sd NOSIO3 YNOW

3190149a00M
JT AT

INJLSAS NOILD3T10D
Q31vy43Id0/AINMO
YIGANVHI ¥31IN
39AI¥8A00M VNI
@w | neere
— _ ¥IM3S ALIAVHO
| NIOAIH YROW

0T A3 SAOANV HLY3d
NOILVLS dWNd
13341S AN¢
SAOBINV H1¥3d
Sd
SEATT
d1D VNOw

J 2 Un..?
E- «Wﬂ.\ S/
] S e ]
£ B\ &/
Z 2 il
. ol ™
< O\ b4
T o [
- i
- =
e >3
= /
=
e
i 3
=
m
[/
o
.
S

ostaa W]
YITAVHO ¥ALIW

AQEWY HLY3d YNOW

J71404d JITNVYAAH - T 34NOI4




ACIAZIYIIN CESSIN
sl 3200NEC

FRTIN

EISAC RIS
ELSIAL e i




S0€

e1eq Pa4nsealy YNIW 00T |ENIIY 3.1e smo|4
Hoday Jeuonieusaiu] Auaqr JJemap 1e y00z JesA 180[04pAH |edidAL woyy ([ejurey

v00Z/1/2T  v00T/T/TT  v00Z/I/OT  +00Z/1/6 v00z/1/8 ¥002/T/L  v00Z/1/9 v00T/t/s  v002/T/v ¥o0z/t/¢

¥00¢/1/t

QON MO |~

08¢

UDN MO[J AOBINY HLYId e _
SAUIUT TIVINIVY === W

S5¢

0ge

S0Z

[—
o ————1

08T

SST

=

0€T

e
Srrme | e—

b

T

—
——
S.

SOt

08

SJU3A] ||ejuiey 3uling smoj4 Aoquuy Yuiad SA 419 YNOW-b 2an3i4

P00z/1/t

0

ot

[4s

141

97

8T

V14

QDIN-sMO|3 AOquIy Y1iad /saydul-j|ejutey




