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SECTION 22 05 19 Meters and Gauges for Plumbing Piping 

Document revision history: 08/2019 – Original Publication 
Date Section Description of Change 

10/30/24 2.1 and 2.2 Add size clarification 
10/30/24 2.4 Updated turbine flow requirements 
10/30/24 3.3 Added BAS 
   

 
PART 1 – GENERAL 

1.1 Summary 
a. Section includes meters and gauges for plumbing: 

• Pressure gauges 
• Compound pressure gauges 
• Thermometers 
• Flow meters 
• Test plugs 
 

1.2 General Design Guidelines 
a. Pressure gauges for pumps to be compound and installed on inlet and outlet of pump.   
b. Provide thermometers in the following locations: 

• Inlet and outlet of coils, heat exchangers, chilled water supply and return to building.  
c. Provide isolation valves on gauges and thermometers for maintenance and replacement 

 
1.3 Submittals 

a. Product data, if product data submittal includes a listing of models, sizes, and options it is the responsibility of 
the Contractor to indicate specifics to be used on project. 

 
1.4 Qualifications 

a. Not applicable.   
 

PART 2 – PRODUCTS 

2.1 Pressure Gauges 
a. Basis of design: Ashcroft 
b. Case: Liquid filled  
c. Size: 4-6” diameter 
d. Mid-Scale Accuracy: 1 percent 
e. Range:  

• Domestic and industrial water: 0 – 160  psi 
 

2.2 Compound Gauges for Pumps 
a. Basis of design: Ashcroft 
b. Case: Liquid filled  
c. Size: 4-6” diameter 
d. Mid Scale Accuracy: 1 percent 
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e. Range:  
• 30 IMV – 160 psi 

 
 

2.3 Thermometers 
a. Basis of design: Ashcroft 
b. Case: Sealed, stainless steel 
c. Size: 4-6” diameter 
d. Connector type: Adjustable angle 
e. Mid-Scale Accuracy: 1 percent 
f. Range:  

• Domestic and industrial water: 30 – 160 °F  
 

2.4 Turbine Flow Meters 
a. Description: Vertical turbine flowmeter with sensor, indicator, and internal strainer 
b. Basis of design: Mueller 
c. Odometer type totalizing display 
d. Required for building service, makeup water, and irrigation.  
e. Brass or stainless impellers, with owner approval. 

 
2.5 Test Plugs 

a. Test port must extend past insulation.  
b. Provide at all digital and analog temperature and pressure transmitters.  

 

PART 3 – EXECUTION 

3.1 Installation 
a. Install gauges and thermometers such that the face is able to be read from the floor without a ladder.  

 
3.3 Interface with other products 

a. Building Automation System  
 

3.4 Testing 
a. Not applicable.  

 
3.5 Training 

a. Provide training for all devices and equipment to include preventative maintenance, verify labeling is complete 
and correct, review location of all devices, and verify all testing is complete with associated documentation.    

b. See Training Plans requirements in General Plumbing 22 00 00 

 

 

 

  



UNIVERSITY OF OREGON CAMPUS DESIGN STANDARDS DIVISION 22 – PLUMBING  

08/2019 Division 22 22 05 23 – Page 1 of 4 
 
 

 

SECTION 22 05 23 General Duty Valves for Plumbing Piping 

Document revision history: 08/2019 – Original Publication 
Date Section Description of Change 

8/19/2024 Part 2 Inserted Table 1 – Plumbing Block/Isolation Valves 
10/30/24 1.2 Added general guidelines 
10/30/24 2.1.b Added specialized applications 
10/30/24 3.1 Added additional installation requirements 

 
PART 1 – GENERAL 

1.1 Summary 
a. Section includes valves for plumbing service.  

• Ball valves 
• Globe valves 
• Butterfly valves 
• Gate valves 
• Check valves 
• Drain valves 
 

1.2 General Design Guidelines 
a. See Design Guideline in UO standard 21 00 00  
b. All materials and workmanship shall comply with all applicable Codes, Specifications, Local and State 

Ordinances. Plumbing systems may involve a plan review focused on building facility maintenance and 
access. 

 
1.3 Submittals 

a. Product data: If product data submittal includes a listing of models, sizes, and options it is the responsibility of 
the Contractor to indicate specifics to be used on project. 

 
1.4 Qualifications 

a. Not applicable.  
 

PART 2 – PRODUCTS 

Table 1 – Plumbing Block/Isolation Valves 

Type Service(s) Size Req. Connection Basis of design 
Ball valve Potable water 

(CW, HWS, HWR) 
 
Non-Potable Water 
 
Trap primer 
 
Refrigerant  
 

2 inch 
and 
smaller 

Full port. 2 piece 
bronze, Stainless steel 
ball, 150 psig SWP 

threaded Apollo 77-140 
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Make up water 
 

Gate valve Condensate 2 inch 
and 
smaller 

Bronze body, non rising 
stem, Class 150 

Threaded Apollo 106T (30 
series) 

Gate valve Potable water 
(CW, HWS, HWR) 
 
Non Potable Water 
 

2.5 inch 
and 
larger 

Gray Iron, Solid bronze 
mounted wedge 150 
psig standard working 
pressure. 

flanged  Apollo 611F-LFA  

Ball valve Lab compressed 
air 

2 inch 
and 
smaller 

Full port, 3 piece, 
stainless steel ball and 
stem 

brazed Nibco T-595-Y-66 

Check valve  2 inch 
and 
smaller 

Bronze renewable seat 
and disc 

threaded  

Check valve  2 1/2 and 
larger 

Bronze renewable seat 
and disc 

flanged  

 

2.1 General Requirements for Valves 
a. Square head shut-off valves required at exterior locations.  
b. Building service shutoff / isolation valves: 

• 2” and smaller: Ball valve 
• 2.5” and larger: Gate valve with rising stem  
• Valves to provide 100% positive practical shutoff,  
• Specialized applications will dictate the specific valve allowable leakage requirements. 

c. Drain valves: 
• Ball valve with threaded hose adapter and cap.  

d. Provide stem extensions for valves in insulated piping. 
e. Valves 2.5” and larger located more than 10 feet from floor in mechanical rooms provide with chain operators. 
f. Provide full insulation around valve bodies where insulation is required.   
g. Provide chainwheel operators for valves 2.5” and larger installed more than 10 feet above the ground 
h. Valves for RO/DI water must be tin lined and spring closed. 
i. Threaded or flanged end connections only, exceptions listed below.  
j. Provide isolation valves at each floor in an accessible space adjacent to piping riser, at every room entrance, 

and at every connection to equipment/fixture.  
k. Install threaded union on both sides of every threaded valve connection. 

l. Valves in insulated piping to have stem extension that extends beyond insulation.  
2.2 Ball Valves 

a. Acceptable Manufacturers: Apollo 
b. 2” and smaller 

• SWP: 150 psig 
• CWP: 600 psig 
• Body: Two piece bronze 
• Ends: Threaded 
• Seats: Reinforced Teflon (PTFE) 
• Stem: Bronze 
• Ball: Stainless steel 



UNIVERSITY OF OREGON CAMPUS DESIGN STANDARDS DIVISION 22 – PLUMBING  

08/2019 Division 22 22 05 23 – Page 3 of 4 
 
 

• Port: Full 
• Packing: Adjustable 

c. Lab air systems cleaned for oxygen use: 
• SWP: 150 psig 
• CWP: 600 psig 
• Body: Three piece bronze 
• Ends: Brazed 
• Seats: Reinforced Teflon (PTFE) 
• Stem: Stainless steel 
• Ball: Stainless steel 
• Port: Full 
• Packing: Adjustable 

 
2.3 Globe valves (if Req.) 

a. Acceptable Manufacturers: Apollo 
b. 2” and smaller: 

• Class: 125 
• CWP: 200 psig 
• Body: Bronze with integrated set and screw in bonnet 
• Ends: Threaded 
• Stem and Disc: PTFE 
• Handwheel: Malleable iron, bronze, or aluminum.  

 
2.4 Butterfly Valves (if Req.) 

a. Acceptable Manufacturers: Apollo 
b. 2.5” and larger: 

• SWP: 150 psig 
• CWP: 200 psig 
• Body: Ductile iron 
• Ends: Flanged 
• Seats and liners: EPDM 
• Stem: Stainless steel 
• Disc: Bronze 
• Packing: Adjustable 
• Body and stem seals 
• Operators: Lever lock  
• Lug style only 

 
2.5 Gate Valves 

a. Acceptable Manufacturers: Apollo 
b. 2” and smaller 

• Class: 150 
• SWP: 150 psig 
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• CWP: 200 psig 
• Body: Bronze 
• Ends: Threaded 
• Stem: Non-rising 
• Bonnet: Bronze with union 
• Packing gland: Brass, re-packable under pressure (not required for steam applications) 

c. 2.5” and larger 
• Class: 150 
• SWP: 150 psig 
• CWP: 200 psig 
• Body: Ductile iron 
• Ends: Flanged 
• Stem: Non-rising 
• Bonnet: Bolted 
• Wedge: Solid, bronze mounted 
• Packing gland: Brass, re-packable under pressure (not required for steam applications) 

 
2.6 Check Valves 

a. Acceptable Manufacturers: None 
b. 2” and smaller: 

• Class: 125 
• CWP: 200 psig 
• Body: Horizontal flow 
• Body material: Bronze 
• Ends: Threaded 
• Disc: Bronze, renewable seat and disc 

c. 2.5” and larger: 
• Standard: MSS SP-80, Type 3 
• Class: 125 
• CWP: 200 psig 
• Body: Horizontal flow 
• Body material: Gray iron 
• Ends: Flanged 
• Disc: Iron, renewable seat and disc 
• Trim: Bronze 
• Bolted bonnets only 

 
2.7 Drain Valves 

a. Acceptable Manufacturers: Any 
b. 2” and smaller: 

• CWP: 600 psig 
• Body: Two piece bronze 
• Ends: Threaded with ¾ inch male hose threaded adapter 
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/Z
b/S1R
J1'R'+0)
*N
J1'R'+0
0N'[
m+*M
MO1
M'R1n
cO1N1
]1P
)1N('J1/SR1
J*LT*+1+M)
)KJO
/)
(/R(1)\
1_K'TL1+M\
1MJZ
/N1
R*J/M1[\
c'MO
/
JR1/N
/[O1)'(1
R/S1R
/+[
S*R[
SR/J]
R1MM1N'+0
el
M/RR
'+['J/M'+0
1_K'TL1+M
��Z









���������	
��
�����
������
�����
���������
 ��������
��
�
������� 



!"#$!%&
 �'(')'*+
$$
 $$
!,
,-
.
�/01
$
*2
-




�345
6
�
7879�5���
6:;
 <=<>?@
/A
�B1+C'2D
/EE
F1D
)GHC*22
(/E(1)A

6:�
�IJI=K
�LMN<O
�P<=NIQIR?NIS=
/A
T/U1E
1VH'WX1+C
/+B
W'W'+0
Y'CG
B1)Z['WC'*+
/+B
B'[1ZC'*+
*2
2E*YA
UA
T/U1E
W'W'+0
1(1[D
%!
211C\
/+B
*+
1'CG1[
)'B1
*2
W1+1C[/C'*+)
CG[*H0G
Y/EE)A
ZA
T*Z/C1
E/U1E)
/C
'+C1[(/E)
+*C
C*
1]Z11B
$!
211C
*+
Z1+C1[\
Y'CG'+
-
211C
*2
(/E(1)
#
1VH'WX1+C
Z*++1ZC'*+)
#
U[/+ZG
Z*++1ZC'*+)
#
Y/EE\
2E**[\
*[
Z1'E'+0
W1+1C[/C'*+)A



6:6
�?@̂<
�P<=NIQIR?NIS=
/A
�B1+C'2D
(/E(1)
Y'CG
U[/))
C/0)
H)'+0
)D)C1X
'B1+C'2'Z/C'*+
/+B
(/E(1
)1VH1+Z1
+HXU1[
/)
B1C/'E1B
'+
CG1
�+'(1[)'CD
*2
�[10*+_)
̀��
1]1ZHC'*+
WE/+A

�2
CG1
W[*a1ZC
')
+*C
[1VH'[1B
C*
W1[2*[X
̀��
CG')
B*ZHX1+C
Z/+
U1
[1VH1)C1B
2*[
H)1
'+
CG')
/WWE'Z/C'*+A


6:b
3RR<MM
�?=<@
�P<=NIQIR?NIS=
/A
T/U1E
/EE
/ZZ1))
B**[)
Y'CG
1VH'WX1+C
+/X1
*[
01+1[/E
WH[W*)1
*2
1VH'WX1+C
U1G'+B
/ZZ1))
B**[
Y'CG
)C1+Z'E1B
)'0+
*[
X/[F1[)A

6:c
�=N<>Q?R<
dINe
SNe<>
J>SPfRNM
/A
�*+1A

6:g
5<MNI=K
/A
�*+1A

6:h
5>?I=I=K
/A
�1('1Y
E*Z/C'*+
*2
'B1+C'2'Z/C'*+
/+B
E/U1E'+0
Y'CG
�Y+1[
2*[
/WW[*(/EA



�345
b
�
������� 
�3�7�
�7 7��
 477�
�39i 4����
j
kl�57
�75574�� 
�*X1)C'Z
�*EB
m/C1[
 �1XW1[1B
m/C1[
�HWWED
#
�1CH[+
�A�A
m/C1[
 �HXW1B
�C*[X
�[/'+
�C*[X
�[/'+
 �(1[2E*Y
�[/'+
n7���k
�39i 4����
j
��39i
�75574�� 
�*X1)C'Z
o*C
m/C1[
�HWWED
#
�1CH[+
 �+BH)C['/E
o*C
m/C1[
�HWWED
#
�1CH[+
�*X1)C'Z
o*C
m/C1[
�[1po1/C
 �[['0/C'*+
m/C1[
�+BH)C['/E
�*EB
m/C1[
 �*+pW*C/UE1
m/C1[
�/CH[/E
/)
 
�/+'C/[D
m/)C1
#
�1+C
 [1/)1
m/)C1
�HXW1B
�/+'C/[D
m/)C1
#
�1+C
 
�E/+C
�1[('Z1
�'[
 T/U
�*XW[1))1B
�'[
T/U
�/ZHHX

 




���������	
��
�����
������
�����
���������
 ��������
��
�
������� 



!"#$!%&
 �'(')'*+
$$
 $$
!,
,-
.
�/01
-
*2
-




3/4
5/)61
/+7
�1+6
 
�'68*01+
 3'9:'7
�'68*01+

��$
 





���������	
��
�����
������
�����
���������
 ��������
��
�
������� 



!"#$!%&
 �'(')'*+
$$
 $$
!,
!!
-
�./0
%
*1
$




�234���
��
56
55
�789:;<=
�<>87?@;A<
�*BCD0+E
F0(')'*+
G')E*FHI
!"#$!%&
-
�F'/'+.J
�CKJ'B.E'*+
�.E0
 �0BE'*+
 �0)BF'LE'*+
*1
�G.+/0

 
 

 
 
 
�MN4
O
�
 2�2NM�
OPO
�899?QR
.S
�0BE'*+
'+BJCT0)
LJCDK'+/
'+)CJ.E'*+U
'+)CJ.E'*+
.BB0))*F'0)U
.+T
'+)CJ.E'*+
B*(0F)S


OP�
 V<VQ?7
�V>;=<
 8;WV7;<V>
.S
�*E
.LLJ'B.KJ0S


OPX
�8:9;@@?7>
.S
�F*TCBE
T.E.S

OPY
Z8?7;[;\?@;A<>
.S
�*E
.LLJ'B.KJ0S


�MN4
�
�
�N���34�
�PO
�A@?:7V
3A7W
]?@VQ
�;̂;<=_
�A<̀�A@?:7V
3A7W
]?@VQ
�;̂;<=
.S
�K*(0
/F*C+T
a
�F01*FD0T
1'K0F/J.))
a
�J.)E*D0F'B
1*.D
KS
�CET**FU
�+T0F/F*C+T

a
�J.)E*D0F'B
1*.D
a
�0JJCJ.F
/J.))

�P�
�A@?:7V
bA@
]?@VQ
�;̂;<=_
�A<̀�A@?:7V
bA@
]?@VQ
�;̂;<=
.S
�K*(0
/F*C+T
a
�F01*FD0T
1'K0F/J.))
a
�J.)E*D0F'B
1*.D
KS
�CET**FU
�+T0F/F*C+T

a
�J.)E*D0F'B
1*.D
a
�0JJCJ.F
/J.))

�PX
�@AQ9c?@VQ
?<W
�dVQ[7Ac
.S
�F01*FD0T
1'K0F/J.))

�PY
NAA[
�Q?;<>
?<W
�dVQ[7Ac
.S
�F01*FD0T
1'K0F/J.))

�Pe
f;V7W
M̂ 7̂;VW
g?\hV@;<=
.S
�*+B0.J0T
L'L'+/
-
+*E
F0iC'F0TS
KS
�jL*)0T
'+T**F
L'L'+/




���������	
��
�����
������
�����
���������
 ��������
��
�
������� 



!"#$!%&
 �'(')'*+
$$
 $$
!,
!!
-
�./0
$
*1
$




2
�034.+'3.5
6**78
1**9
)06('308
*6
.60.)
0:;*)09
<*
350.+'+/
'=
 ���
>!
7'5)
<4'3?
2
�:;*)09
'+9**6
;';'+/
.55
*<406
.60.)
'=
 ���
$!
7'5)
<4'3?
3=
�:;*)09
*@<9**6
2
�5@7'+@7
A0.<406
;6**1
B.3?0<'+/

�CDE
F
�
GHGI�E���
FJK
�LMNOPPONQRL
.=
�6*('90
3*+<'+@*@)
'+)@5.<'*+
<46*@/4
A.55)8
15**6)8
;.6<'<'*+)=

S=
�6*('90
'+)@5.<'*+
*+
.55
(.5(0)8
1'<<'+/)8
.+9
;';'+/
);03'.5<'0)=
3=
�.5(0
.+9
0:;.+)'*+
B*'+<
S5.+?0<)
.60
<*
S0
0.)'5T
607*(.S50
.+9
60@).S50=

�*
�0536*
1.)<0+'+/=
9=
�+)@5.<'*+
'+)06<)
60U@'609
.<
.55
;*'+<)
*1
;';'+/
)@;;*6<8
'+)@5.<'*+
<*
S0
3*+<'+@*@)=
0=
�@<9**6
.5@7'+@7
B.3?0<'+/
7@)<
'+)<.5509
<*
;60(0+<
6.'+
16*7
)00;'+/
'+<*
<40
'+)@5.<'*+8
4*6'V*+<.5
;';'+/
<40
)0.7
)4*@59
1.30
9*A+
.+9
)'5'3*+0
3.@5?'+/
@)09
*+
0(06T
)0.7=





FJ�
�LNWXYOZW
[QN\
RN\WX
]XR̂_ZNM
.=
�';'+/
.330))*6'0)
.+9
);03'.5<'0)8
60U@'609
<*
S0
'+)@5.<09
.)
;.6<
*1
;';'+/
)T)<07=

FJF
EWMNQL̀
.=
�*<
.;;5'3.S50=

FJa
EXOQLQL̀
.=
�*<
.;;5'3.S50=








 


 




���������	
��
�����
������
�����
���������
 ��������
��
�
������� 



!"#$!%&
 �'(')'*+
$$
 $$
%%
!!
,
�-./
%
*0
1


�234���
��
55
66
�789:;<=
�;>;<=
�*?@A/+B
C/(')'*+
D')B*CEF
!"#$!%&
,
�C'.'+-G
�@HG'?-B'*+
�-B/
 �/?B'*+
 �/)?C'IB'*+
*0
�D-+./

 
 

 
 
 
�JK4
5
�
 2�2KJ�
5L5
�899MNO
-P
�/?B'*+
'+?G@Q/)
I'I/R
0'BB'+.)R
-+Q
S*'+'+.
A/BD*Q)
0*C
IG@AH'+.
)E)B/A)F
T
�*B-HG/
D*B
-+Q
?*GQ
U-B/C
T
�*+
I*B-HG/
D*B
-+Q
?*GQ
U-B/C
T
�-+'B-CE
U-)B/R
)B*CAR
-+Q
(/+B

T
�?'Q
U-)B/
T
�*+Q/+)-B/
T
�C-I
IC'A/C)
T
�/?D-+'?-G
.C**(/Q
I'I'+.

5L�
 V<VNM7
�VW;=<
 8;XV7;<VW
-P
�*B
-IIG'?-HG/P


5LY
�8:9;ZZM7W
-P
�C*Q@?B
Q-B-
HP
�'I/
�/)B'+.R
0G@)D'+.R
-+Q
)B/C'G'[-B'*+
IG-+
?P
\-B/C
?D/A'?-G
-+-GE)')
C/I*CBP



5L]
̂8M7;_;̀MZ;a<W
-P
�*B
-IIG'?-HG/

�JK4
�
�
�K���34�
�L5
�aZM:7V
bMZVN
�;>;<=
c3bd
eb�d
ebKf
-P
���
$g
-+Q
)A-GG/C
T
�EI/
hR
?*II/C
B@H/R
D-CQ
QC-U+R
)*GQ/C
S*'+B
0'BB'+.)
-+Q
S*'+B)P

HP
���
$Pig
-+Q
G-C./C
T
�EI/
hR
?*II/C
B@H/R
D-CQ
QC-U+R
HC-[/Q
S*'+B
0'BB'+.)R
HC-[/Q
S*'+B)
T
�B-'+G/))
)B//G
I'I'+.R
)B-'+G/))
)B//G
0'BB'+.)
?P
j@C'/Q
H@'GQ'+.
)/C('?/
@+Q/C)G-H
*C
U'BD'+
i
0//B
*0
H@'GQ'+.
T
�EI/
kR
?*II/C
B@H/R
HC-[/Q
S*'+B
0'BB'+.)R
HC-[/Q
S*'+B)

�L�
�a<
�aZM:7V
bMZVN
�;>;<=
c3bd
eb�d
ebKf
-P
���
$g
-+Q
)A-GG/C
T
�EI/
hR
?*II/C
B@H/R
D-CQ
QC-U+R
)*GQ/C
S*'+B
0'BB'+.)
-+Q
S*'+B)P

T
�C*))G'+l/Q
�*GE/BDEG/+/
HE
*U+/C
-IIC*(-G
'0
?*)B
)-('+.)
?-+
H/
IC*(/+
*(/C
?*II/CP

HP
���
$Pig
-+Q
G-C./C
T
�EI/
hR
?*II/C
B@H/R
D-CQ
QC-U+R
HC-[/Q
S*'+B
0'BB'+.)R
HC-[/Q
S*'+B)
T
�B-'+G/))
)B//G
I'I'+.R
)B-'+G/))
)B//G
0'BB'+.)




���������	
��
�����
������
�����
���������
 ��������
��
�
������� 




!"#$!%&
 �'(')'*+
$$
 $$
%%
!!
,
�-./
$
*0
1



�23
�4567489
:4;7<=
�84654><=
�<57
�6?65>
@�=:=�A
-B
�C*(/
.D*E+F
G
�-)H
�D*+I
JECK/))
G
�*LL/D
HML/
�N�I
)*KF/D
O*'+H
0'HH'+.)I
)*KF/D/F
O*'+H)
CB
�+F/D.D*E+F
P'HJ'+
Q
0//H
*0
CE'KF'+.
G
�-)H
'D*+I
JECK/))

�2R
ST6U
:4;7<
�6?65>
-B
V-)')
*0
F/)'.+W
���X
�+0'/KF
-+F
�K/+EY
Z'+/
G
�/[J-+'[-K
O*'+H
L'L'+.
H*
C/
E)/F
-H
0'\HED/
[*++/[H'*+)I
-[[/LH-CK/
0*D
E)/
HJD*E.J*EH
CE'KF'+.B

G
�E)/F
L'L'+.
[-+
C/
E)/F
'+
)J-0H)
#
D')/D)
-+F
'+
J*D']*+H-K
DE+)
/\[/LH
-H
0'\HED/
[*++/[H'*+)B



�2̂
_̀5U<5;47<
�6?65>
-B
�L
H*
���
%W

'B
�ML/
�
J-DF
FD-P+
[*LL/D
HEC'+.I
PD*E.JH
[*LL/D
0'HH'+.)I
)*KF/D/F
O*'+H)I
K/-F
0D//
)*KF/D
CB
 ���
%a%#bc
-+F
K-D./DW

''B
�ML/
�N�
J-DF
FD-P+
[*LL/D
HEC'+.I
PD*E.JH
[*LL/D
0'HH'+.)I
)*KF/D/F
O*'+H)I
K/-F
0D//
)*KF/DB



�2d
e84?
�86f<8
�6?65>
-B
�C*(/
.D*E+F
G
�ML/
Z
J-DF
FD-P+
[*LL/D
HEC'+.I
PD*E.JH
[*LL/D
0'HH'+.)I
)*KF/D/F
O*'+H)
CB
�+F/D.D*E+F
P'HJ'+
Q
0//H
*0
CE'KF'+.
G
�ML/
Z
)*0H
-++/-K/F
[*LL/D
HEC'+.I
PD*E.JH
[*LL/D
0'HH'+.)I
CD-]/F
O*'+H)
G
�D*))K'+g/F
�*KM/HJMK/+/
CM
*P+/D
-LLD*(-K
'0
[*)H
)-('+.)
[-+
C/
LD*(/+
*(/D
[*LL/DB


�2h
�<Ti456T4j
 8̀ k̀<U
�6?65>
-B
�*H
L/DY'HH/F


�Sle
3
�
mnm_�e���
32o
�5;74jj476̀5
-B
�D*('F/
)K//(/)
*+
L'L'+.
L-))'+.
HJ*E.J
-KK
L/+/HD-H'*+)
'+[KEF'+.
[*+[D/H/I
Y-)*+DMI
P-KK)I
L-DH'H'*+)I
/H[B

CB
�D*('F/
'+)EK-H'*+
)J'/KF)
-H
-KK
L*'+H)
*0
)ELL*DH
*+
'+)EK-H/F
L'L'+.B

[B
�D*('F/
J/-H
HD-[/
*+
L'L'+.
/\L*)/F
H*
0D//]'+.
[*+F'H'*+)B


FB
�**0
FD-'+
L'L'+.
+*H
L/DY'HH/F
H*
C/
D*EH/F
HJD*E.J
CE'KF'+.
P'HJ*EH
�P+/D
-LLD*(-KB


32�
�57<8p4T<
q67i
̀7i<8
?8̀UrT7;
-B
�*H
-LLK'[-CK/

323
e<;765>
-B
�*H'0M
�P+/D
s
F-M)
LD'*D
H*
-+M
LD/))ED/
H/)H'+.
-+F
L'L'+.
[J/Y'[-K
HD/-HY/+HB

CB
tMFD*)H-H'[
LD/))ED/
H/)H'+.
D/uE'D/F
-H
-
Y'+'YEY
*0
%$Q
L)'B








���������	
��
�����
������
�����
���������
 ��������
��
�
������� 



!"#$!%&
 �'(')'*+
$$
 $$
%%
!!
,
�-./
0
*1
0


234
5678989:
-;
�<*('=/
><-'+'+.
1*<
-??
=/('@/)
-+=
/AB'CD/+>
>*
'+@?B=/
C</(/+>->'(/
D-'+>/+-+@/E
(/<'1F
?-G/?'+.
')
@*DC?/>/
-+=
@*<</@>E
</('/H
?*@->'*+
*1
-??
=/('@/)E
-+=
(/<'1F
-??
>/)>'+.
')
@*DC?/>/
H'>I
-))*@'->/=
=*@BD/+>->'*+;







���������	
��
�����
������
�����
���������
 ��������
��
�
������� 



!"#$!%&
 �'(')'*+
$$
 $$
%%
$,
-
�./0
%
*1
,


�234���
��
55
�6
�789:
�*;<=0+>
?0(')'*+
@')>*?AB
!"#$!%&
-
�?'/'+.C
�<DC';.>'*+
�.>0
 �0;>'*+
 �0);?'E>'*+
*1
�@.+/0

 
 

 
 
 
�FG4
5
�
 2�2GF�
5H5
�788IJK
.L
�0;>'*+
'+;C<M0)
>@0
1*CC*N'+/B
O
�+PQ'+0
�'?;<C.>*?
�<=E)
O
�C0(.>*?
�'>
�<=E
�<=E)
O
�>*?=N.>0?
�<=E
�<=E)
O
�0N./0
�R0;>*?
�<=E
�<=E)
O
�<=E
�<=E)

%L$
 STSJIU
�S:VWT
 7VXSUVTS:
.L
%YZ!
?E=
=*>*?)
E?010??0M
DL
�C0;>?';.CCA
;*==<>.>0M
=*>*?)
N'>@
[��+0>
;*=E.>'D'C'>A
E?010??0M
1*?
;'?;<C.>'*+
E<=E)L


;L
�+C'+0
E<=E)
;.++*>
D0
'+)>.CC0M
.D*(0
*>@0?
E<=E)
*?
0C0;>?';.C
0\<'E=0+>L

ML
�0>.C
'=E0CC0?)
*+CA

5H6
�7]8V̂̂IU:
.L
�?*M<;>
M.>._
E0?1*?=.+;0
;<?(0)_
=*>*?
M.>._
*E0?.>'+/
N0'/@>)_
E?0))<?0
?.>'+/)L

DL
�*+>?*C
'+1*?=.>'*+
.+M
N'?'+/
M'./?.=)
1*?
E.;̀./0M
0\<'E=0+>L
;L
�E0?.>'+/
.+M
=.'+>0+.+;0
M.>.
1*?
0.;@
E?*M<;>L


5Ha
b7IUVcVdÎVeT:
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