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INTRODUCTION

The following is a detailed description for the design of the septic systems at the proposed Del
Degan Winery development located at 17945 Loyalist Parkway, which is south of the Greer
Road and Loyalist Parkway intersection in the County of Prince Edward, ON.

The subject development consists of the construction of a 2964m2 industrial building and a
232.3m2 residential dwelling. The proposed industrial building consists of a retail space, an
office space, a restaurant, a wine tasting room, and a warehouse space.

DAILY WASTEWATER CALCULATIONS

Bed 1 – Proposed Winery

The following is a summary of the total daily design flow for the proposed industrial building:

· Retail Space:      613 LPD
· Office Space:   1,425 LPD
· Restaurant Space:   7,500 LPD
· Wine Tasting Space:   1,800 LPD
· Warehouse Space:   2,050 LPD
· Potential Future Capacity:   3,700 LPD
· Winery Process Effluent:   4,050 LPD

· TOTAL DAILY DESIGN FLOW (Q): 21,138 LPD

The calculations for the total daily design flow for the proposed industrial building are shown in
Exhibit #1, attached. The schematic design of the RH2O treatment system is shown in Appendix
‘A’ attached.

Bed 2 – Proposed Residential Building

The following is a summary of the total daily design flow from the proposed residential building:

· Two-bedroom dwelling    1100 LPD
· Each 10m2 over 200m2 up to 400m2:       300 LPD

· TOTAL DAILY DESIGN FLOW (Q):  1,400 LPD

The calculations for the total daily design flow for the proposed residential building are shown in
Exhibit #2, attached.
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DESIGN RECOMMENDATIONS

Bed 1 – Proposed Winery

The following are the design recommendations as provided in the Hydrogeological Test Pits
sampling by Cambium. (Project# 15435-002, dated May 24th, 2023):

· Native Soil Percolation Rate (T): 25min/cm

As such, an RH20 Level IV tertiary treatment system and a Type A Dispersal Bed is designed to
disperse the discharged effluent in accordance with OBC 8.7.7.1.

The Type A Dispersal Bed is designed to consists of a 16.8m long x 26.0m wide stone layer, a
rectangular shape sand layer and 14 distribution pipe runs.

Stone Layer - 16.8m * 26.0m = 436.8m2             >422.75m2

Sand Layer - 35.0m * 38.2m = 1337.0m2            >1321.1m2

The calculations for the design of the Type A Dispersal Bed are shown in Exhibit #1, attached.
The design information related to the RH20 Level IV tertiary treatment system are provided in
Appendix ‘A’.

Bed 2 – Proposed Residential Building

The following are the design recommendations as provided in the Hydrogeological Test Pits
sampling by Cambium. (Project# 15435-002, dated May 24th, 2023):

· Native Soil Percolation Rate (T): 25min/cm

As such, a Waterloo Biofilter Level IV tertiary treatment system and a Type A Dispersal Bed is
designed to disperse the discharged effluent in accordance with OBC 8.7.7.1.

The Type A Dispersal Bed is designed to consists of a 4.8m long x 10.0m wide stone layer, a
rectangular shape sand layer and 4 distribution pipe runs.

Stone Layer - 4.8m * 10.0m = 48.0m2                 >28.0m2

Sand Layer - 14.0m * 20.4m = 285.6m2            >87.5m2

The calculations for the design of the Type A Dispersal Bed are shown in Exhibit #2, attached.
The design information related to the Waterloo Biofilter Level IV tertiary treatment system are
provided in Appendix ‘B’.
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The details for the proposed septic system designs are shown on Hallex Drawings C0-C3
Revision 1.

We trust this project description meets your approval. If further information is required on the
engineering design with respect to this system, please do not hesitate to contact the undersigned.

Yours truly,
HALLEX ENGINEERING LTD

Jim Halucha, P.Eng                                      Laura Blain, C.E.T
Civil/Structural Engineer                                               Civil Designer

2023/08/03
211219



 Del Degan Winery
17945 Loyalist Parkway, Rosehall

Exhibit #1 - Winery TDDF

8/3/2023
Job: 220526

5                      Litres/Day
122.5 m2

613 Litres/Day

75                    Litres/Day
180.0 m2

1425 Litres/Day

125                  Litres/Day
60                    Seat

7,500 Litres/Day

40                    Litres/Day
45                    Seat

1,800 Litres/Day

950                  Litres/Day
2                      Water Closets

150                  Litres/Day
1                      Loading Bays

2,050 Litres/day

3,700 Litres/day

Estimated annual case production 12,000             cases per year
 (1 case = 12 bottles x 750 ml ea.)
Winery Process Effluent Daily (Q) 2,700               litres/day
 (Napa Valley Formula = # cases x 12 x 0.75 / 40)
Winery Process Effluent Annual 585,000           litres
 (Annual Effluent = Q x 26 x 100 / 12)
Design safety factor of 50% 4,050 litres/day

WINERY PROCESS EFFLUENT (based on 12,000 cases per year wine production)

TOTAL DAILY DESIGN FLOW = 21,138 LITRES/DAY

DAILY DESIGN FLOW

DAILY DESIGN FLOW

BUILDING TYPE: Potential Future Capacity CODE REFERENCE

Number of Water Closets
Per Loading Bays Table 8.2.1.3.B
Number of Loading Bays

DAILY DESIGN FLOW

BUILDING TYPE: Warehouse CODE REFERENCE
Per Water Closet Table 8.2.1.3.B

BUILDING TYPE: Additional Wine Tasting CODE REFERENCE
Per Seat Table 8.2.1.3.B
Number of Seats

Per Seat Table 8.2.1.3.B
Number of Seats
DAILY DESIGN FLOW

 Total Ground Floor Area
DAILY DESIGN FLOW

BUILDING TYPE: Restaurant CODE REFERENCE

DAILY DESIGN FLOW

BUILDING TYPE: Office CODE REFERENCE
 Per 9.3m2 of Floor Space Table 8.2.1.3.B

TOTAL DAILY DESIGN FLOW
BUILDING TYPE: Retail CODE REFERENCE
 Per 1.0m2 of Floor Space Table 8.2.1.3.B
 Total Ground Floor Area

 4999 Victoria Avenue
Niagara Falls, ON L2E 4C9

 745 South Service Road, Unit 205
Stoney Creek, ON L8E 5Z2



 Del Degan Winery
17945 Loyalist Parkway, Rosehall

Exhibit #1 - Winery TDDF

8/3/2023
Job: 220526

25                    min/cm
1,321.1 m2

422.75 m2

Proposed Sand Layer
Length 35.0                 m
Width 38.2                 m

1,337.0 m2

Proposed Stone Layer
Length 16.8                 m
Width 26.0                 m

436.8 m2

Stone Layer Minimum Area 8.7.7.1.(6)

Area SIZE OK

Area SIZE OK

TYPE A DISPERSAL BED DESIGN
DISPERSAL BED DESIGN: CODE REFERENCE

Percolation Time
Sand Layer Minimum Area 8.7.7.1.(4)(c)

 4999 Victoria Avenue
Niagara Falls, ON L2E 4C9

 745 South Service Road, Unit 205
Stoney Creek, ON L8E 5Z2



 Del Degan Winery
17945 Loyalist Parkway, Rosehall

Exhibit #2 - Residence TDDF

8/3/2023
Job: 220526

1,100               Litres/Day
300 m2

1,400 Litres/day

25                    min/cm
87.50 m2

28.00 m2

Proposed Sand Layer
Length 14.0                 m
Width 20.4                 m

285.6 m2

Proposed Stone Layer
Length 4.8                   m
Width 10.0                 m

48.0 m2

TOTAL DAILY DESIGN FLOW

TYPE A DISPERSAL BED DESIGN

8.7.7.1.(4)(c)

LITRES/DAYTOTAL DAILY DESIGN FLOW =

Sand Layer Minimum Area

1,400

Area SIZE OK

DISPERSAL BED DESIGN: CODE REFERENCE

Percolation Time

BUILDING TYPE: Residential Home - Approximate size 230m2 CODE REFERENCE

2 Bedroom Dwelling Table 8.2.1.3.A
Area over 200m2 up to 400m2

DAILY DESIGN FLOW

Stone Layer Minimum Area 8.7.7.1.(6)

Area SIZE OK

 4999 Victoria Avenue
Niagara Falls, ON L2E 4C9

 745 South Service Road, Unit 205
Stoney Creek, ON L8E 5Z2
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RH2O Tertiary Treatment System

Preliminary Process Design & Schematic
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July 11th, 2023 
 
Hallex Engineering Ltd. 
Attn: Laura Blain 
Phone:  (905) 357-4015  
Email:  lblain@hallex.ca 
 
RE: Del Degan Winery – Prince Edward County Quote: 3604-SR 
 
We are pleased to present the following quote Del Degan Winery located at 17945 Loyalist Pkwy, 
Wellington, ON K0K 3L0. Our proposal includes a general process description and scope of supply, 
along with a proposed process flow schematic, a tank list, a process calculation summary, standard 
terms and conditions, and a technology brochure provided in the appendices. A layout drawing 
will be developed upon client’s request.  
 
Thank you for the opportunity to provide a proposal for this project; we look forward to working with 
you. Should you have any questions or concerns please call me at your convenience. 
 
Sincerely, 
RH2O North America Inc. 

 
 
Scott Robinson 
 
Please sign & return a copy of this quotation as your acceptance & approval of this quotation. The 
specified deposit is required to begin production. 
 
 
Signature: _____________________________________  
 
 
Desired Date & time of delivery:                            (to be confirmed.) 
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and distributed in the biological stage by fine bubble diffusers. The blowers can be made to run 
based on a fixed time interval or automated, based on readings obtained from a DO sensor (one 
DO sensor has been included in the purchase price, with the option of another for bioreactor #2, 
see provisional items). 
 
The Bioreactor #1, where BOD removal process takes place, will be housed in one (1) 3,000 IG 
Septic tank (12.57 m3 approximate total working volume, one (1) 3,000 IG Septic Tank, by Unit 
Precast). The second Bioreactor (#2) is allocated for nitrification process which converts ammonia to 
nitrate and nitrite, and will be installed in one (1) 3,000 IG Septic tank (12.57 m3 approximate total 
working volume, one (1) 3,000 IG Septic Tank, by Unit Precast). All the bioreactors will be installed in 
series.  
 
An Intermediate Clarifier, installed in one (1)8,000 IG tank (20.71 m3 approximate working volume, 
one (1) 8,000 IG Holding Tank, by Unit Precast) with two (3) sloped wall hoppers, will be allocated to 
collect wastewater discharged from the first Bioreactor. Biomass produced from BOD removal 
process will settle to the bottom of the hoppers and return to the Sludge Storage tank. A self-
adjusting skimmer pump will also be used to remove any floating sludge.  
 
Pre-Denitrification process (the removal of nitrate/nitrite through recirculation) consists of a 
recirculating pump, that returns a portion of the wastewater from the last bioreactor to the sludge 
storage tank for the removal of the nitrate/nitrite. Through Pre- Denitrification process, a maximum of 
80% nitrogen reduction can be achieved assuming a presence of sufficient soluble reactive carbon 
in the influent.  
 
The MBBR Post-Denitrification system is utilized to reduce the effluent nitrate nitrogen to the objective 
limit of 2.6 mg/L. This system will consist of one (1)1,500 IG tanks (6.04 m3 approximate total working 
volume, one (1) 1,500 IG Septic Tanks, by Unit Precast). To supply sufficient soluble reactive carbon 
for Post-Denitrification system, a supplemental carbon dosing system and a storage tank are 
included in the base price. 
 
RH2O recommends a UV-Nitrate sensor to automate carbon addition to the Post-Denitrification 
system (see provisional item #4). The nitrate sensor ensures optimal performance for nitrate removal 
and can reduce the cost for overdosing carbon and electrical consumption.  
 
The MBBR Post-Denitrification system is followed by a Tertiary Polisher Bioreactor (35.5 m3 
approximate working volume, one (1) 1,200 IG Septic Tank, by Unit Precast), to ensure removal of 
leftover BOD from MBBR Post-Denitrification system.  
 
Treated effluent from the Tertiary Polisher Bioreactor will enter a Final Clarifier (13.48 m3 approximate 
working volume, one (1) 6,000 IG Holding Tanks, by Unit Precast) to effectively settle remaining solids 
from wastewater. Biomass in the form of fine particles will settle to the bottom of the hoppers and 
are returned to the offline Sludge Storage tank. A self-adjusting skimmer pump will also be used to 
remove any floating sludge.  
 
Treated effluent from the Final Clarifier will be discharged to one (1) 3,300 IG Effluent Pump Tank 
(13,16) m3 approximate working volume, one (1) 3,300 IG Holding Tank, by Unit Precast) with duplex 
(2) effluent pumps. 
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Side channel air compressors will be used to provide air for the bioreactors and will need to be 
installed in the control shed (see Provisional Items below) along with an Industrial class PLC panel to 
automate the treatment plant. The PLC system will control all mechanical components and include 
remote monitoring module with current sensing on each output. Data logging will be available on 
the effluent and flow equalization pumps based on pump run time, and an effluent flow meter has 
been included in the base price. Detailed construction drawings will be provided on placement of 
the order. 
 
For more information regarding the details of process design, please refer to “Appendix 3 - The 
Detailed Process Calculation Sheets 
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2. Scope of Work 

 

 Qty 
Model / 
Nominal 

Volume (IG) 
Description 

Ta
nk

s 

1 6,000 Holding 
Equalization Tanks c/w (2) vortex Sewage pumps (BJM model 
SV400, 120 VAC, 1/2 HP), dual level floats, discharge piping 
assemblies 

1 8,000 Holding Sludge Storage Tank 
1 5,000 IG Septic Primary Clarifier (2/3) and Pre-Denitrification (1/3) 
1 3,000 Septic Bioreactor #1 Tank 
1 8,000 Septic Intermediate Clarification 
1 3,000 Septic Bioreactor #2 Tank 
1 1,500 Septic Post-Denitrification 
1 1,200 Septic Tertiary Polisher 
1 6,000 Holding Final Clarifier Tank 

1 3,300 Holding Final Pump Tank (FPT) c/w (2) effluent pumps (Liberty model FL-
51M, 115 VAC, 3/4 HP) **to be confirmed* 

RH
2O

 S
ys

te
m

 E
qu

ip
m

en
t P

ac
ka

ge
 

lot 
19 m³ of carrier media, RH2O-1000 fine bubble diffusers with aeration distributers, 
and all aeration piping, 6” media retention screens, 6” flap-check valve, and 
carbon vent filters for all Bioreactors 

6 Sludge return pumps (Goulds model LSP0311F, 120 VAC) 

3 Self-adjusting surface skimmer assembly and pump (Goulds model LSP0311F, 120 
VAC) 

2 Nitrate recirculation pump (Goulds model LSP0311F, 120 VAC) w/6” media 
retention screen 

1 6000 IG x 1/3 PE clarifier double hoppers (3 in tank) 
2 Custom effluent weir assembly 

3 Side channel air compressors each c/w VFD (Schneider), air filter, discharge 
pressure relief valve, check valve, pressure gauge, and piping assembly 

1 

Carbon dosing system including 680 L storage tank, containment tank, dosing 
pump (ProMinent model Concept Plus, or equivalent), back-pressure valve and 
tubing, 680 L supply of chemical (MicroC-2000 carbon supplement), and low 
level switch 

1 Flow Sensor connected to PLC Control Panel 

1 Industrial class control panel with remote monitoring to operate the treatment 
plant, equalization pumps, and effluent pumps 

1 Dissolved Oxygen (DO) sensors installed for Bioreactor #1 

lot Internal and interconnecting PVC piping and fittings within the treatment system 
envelope (excludes areas in customer scope as shown in layout drawing) 

A
dd

iti
on

al
  

Sc
op

e 

All tanks placed in contractors prepared excavations with our crane truck where access 
permits 
All access risers installed to grade (includes 24” of access riser) 
Installation and Operation Manual 
Installation assistance (7 trips, 7 days, 2 technicians) 
Startup and Training for Maintenance Staff (1 trip, 1 day, 2 technicians) 
(1) Year of Service (4 visits during operating season excluding sampling) 
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5. Provisional Items 
 
Item Item Description Price 
1 Control Building:  

Supply and install (1) suitably-sized concrete shed, delivered and placed 
at site. (Electrical and lighting are by others). TBD 

2 DO Sensor 
Supply and install (1) Optical DO sensor integrated into PLC Control panel $    3,845.00 

3 Nitrate Sensor 
Supply and install (1) Optical Nitrate sensor integrated into PLC Control 
panel.  Includes delivery pumps installed inside of tank and sensor installed 
inside of Control building $    20,600.00 
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7. Maintenance Costs 
 
The RH2O system is a cost effective and easy to operate system. The maintenance provider does 
not have to clean any part of the system. In basic terms, the owner of the system must ensure that 
all mechanical equipment are working (i.e., no alarms) while the maintenance provider is to ensure 
the system is working properly.  
 
Basic routine maintenance on the system will take approximately 1.5 hours onsite. We recommend 
for a commercial application that the system be maintained on at least a quarterly basis. One day 
of training along with one (1) year of maintenance is included in the purchase price of the system 
(does not include sampling). For our Service fee for this site, please refer to Price Breakdown table.  
 
8. Electrical Requirements 
 
The required electrical power supply to the control building is 120-240 VAC/1-phase/60 Hz. An 
Electrical detail will be provided on acceptable of our quote and must be accepted before 
ordering of our electrical equipment. 
 
9. Options –Remote Monitoring Module 
 
The RH2O control panel, which is an industrial class PLC system, comes with a remote monitoring 
module that allows the maintenance provider to remotely connect to the control panel via wireless 
connection. This also allows for the control panel to instantly send information to the maintenance 
provider in case of an alarm or problem should arise with the treatment plant (i.e., power outage, 
mechanical failure, etc.). Through remote monitoring module and the operation of the treatment 
plant, the amount of scheduled maintenance visits can be reduced as well as provide assurance of 
24/7 round the clock operation. The initial cost for the module is included in the purchase price of 
the panel and includes one year of data monitoring fee.  
 
10. Advantages of RH2O Treatment System 
 
RH2O systems offer a custom designed solution which can be installed in a small footprint and offer 
low energy and operating costs. The process can be retrofitted in existing tanks or designed for new 
construction and upgrades of existing systems. 
 
One of the unique benefits to the fluidized floating bed biofilm process is the ease of operating the 
system. The bio-media in the system is completely self-cleaning, does not clog and never has to be 
replaced. The process is designed for intermittent aeration allowing flexible operation and rest 
settings with minimum energy consumption. This allows for operationally flexibility should influent 
strengths or flow increases, the operator can simply increase aeration times in the bioreactors or 
additional media should any problems arise from increased organic loading. The operation cycle of 
the sludge return pump is designed so that the final clarifier is completely clean of secondary 
sludge. As a result of denitrification, the formation of floating sludge may occur in the final clarifier. 
This material is removed through a floating skimmer and returned to the sludge storage chamber. 
 
The two most common situations that cause failure in other wastewater process are overload and 
under-load conditions. Overloading occurs during concentrated periods of water usage in a short 
time while under-loading occurs during periods of inactiveness. These conditions in other biological 
processes cause the treatment performance to stop functioning. These problems are minimized in 



 

RH2O NORTH AMERICA INC    Quote: 3604-SR         Page 11 of 11 
268 Woolwich Street South, Breslau, Ontario, Canada, N0B 1M0               
Phone: (519) 648-3475 Fax: (519) 648-3585 www.wastewater.ca  

the RH2O process and unlike activated sludge processes, secondary sludge is not returned to the 
bioreactors in order to maintain the bacterial culture.  
 
RH2O has developed a unique control unit for the electrical supply and automatic control of the 
system. Each control panel comes standard with GPRS remote monitoring and data logging. This 
allows for instant notification of alarms and also allows the operator to change settings remotely. 
Each output also monitors current (amperage) instead of relying on floats or pressure sensors alone 
for mechanical failures. Current sensors can allow for issues to be detected before major problems 
occur. The control panel also has analog inputs for additional sensors should they be required on 
any project (i.e., turbidity, dissolved oxygen, etc.). A battery backup is provided for the panel to 
ensure that notifications are still sent during power outages. 
 
In summary, the RH2O system is a robust cost-effective wastewater treatment process that takes up 
a small footprint while providing optimal performance. The system allows for significant operational 
flexibility and provides peace of mind in cases where influent strengths and flows may vary from 
anticipated design. 
 



 
 
 
 
 
 

 

 

 

 

 

 

Appendix 1 

Process Flow Diagram  

  



PROJECT: Del Degan Winery - Price Edward County
QUOTATION NUMBER: 3604-SR

PROCESS FLOW SCHEMATIC

Q=881 [L/Hr] Internal Recirculation (IR)= 2208.6 [L/Hr]

0     INLET    0       EQ      0

0 0       PC      0   PRE-DN  0 BR#1 0 ICL 0 BR#2 0   POST-DN  0        TP       0      FCL      0       FPT      0
QSludge= 679.2 [L/Hr] QSludge= 125.4 [L/Hr]

TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE
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TANK(S) 6000 IG H` 8000 IG H` 5000 IG S`2/3 5000 IG S`1/3 3000 IG S`2/3 8000 IG H` 3000 IG S`2/3 1500 IG S`2/3 1200 IG S` 2/3 6000 IG H` 3300 IG H`
3000 IG S`1/3 3000 IG S`1/3 1500 IG S`1/3 1200 IG S` 1/3

TOTAL EFFECTIVE 22.47 34.52 14.32 7.14 12.57 20.71 12.57 6.04 4.88 13.48 13.16
VOLUME (m3)

TOTAL EFFECTIVE 14.77 14.32 9.73 4.85 5.52 14.32 5.52 5.62 3.83 14.77 5.66
SURFACE (m2)

AVERAGE 1.52 2.41 1.47 1.47 2.28 2.41 2.28 1.07 1.28 1.52 2.33

WATER DEPTH (m)

HYDRAULIC RETENTION 25.52 4.44 Min 3.13 Min 1.38 3.23 5.32 3.23 6.85 5.54 13.40 14.94

TIME (Hr) 8.87 Max 3.68 Max

OVERFLOW RATE 6.52 9.60 6.52 1.64
(m3/m2.d)

MEDIA (m3) 3.93 4.99 5.01 2.96 2.00
MBBR Carrier MBBR Carrier MBBR Carrier MBBR Carrier MBBR Carrier

PUMPS 2×BJM SV400 4×Goulds LSP03 2×Goulds LSP03 5×Goulds LSP03 2×Liberty FL51M-2

Duplex Simplex Duplex Simplex Duplex

DOSING CHEMICAL CNPb-0705_MicroC 2000 

 BLOWERS 1×2BH7510-0AK26-1 1×2BH7510-0AK26-1 1×2BH7410-0AK26-1
Simplex Simplex

TUBE DIFFUSER RH2O-1000 RH2O-1000 RH2O-1000 RH2O-1000 RH2O-1000

(m) 12 12 27 7 7

INLET

BR#1

EQ

ON-SS PC PRE-DN ICL BR#2 POST-DN TP FCL FPT



 
 
 
 
 
 

 

 

 

 

 

 

Appendix 2 

Tank List and Dimensions 

  

  



PROJECT NAME: Del Degan Winery - Price Edward County

QUOTATION NUMBER: 3604-SR

Qty OUTER DIMENSIONS
Length (m) Width (m) Height (m)

EQUALIZATION TANK (EQ)
6000 6000 IG Holding Tank 1 6.17 2.59 2.03

ONLINE SLUDGE STORAGE (ON-SS)
8000 8000 IG Holding Tank 1 2.59 2.59 2.92

PRIMARY CLARIFIER (PC)
5000 5000 IG Septic Tank 1 6.17 2.59 2.03

PRE-DENITRIFICATION (PRE-DN)-MBBR
BOD REMOVAL (BR#1)

3000 3000 IG Septic Tank 1 3.05 2.19 2.84
INTERMEDIATE CLARIFIER (ICL)

8000 8000 IG Holding Tank 1 6.17 2.59 2.92
NITRIFICATION (BR#2)

3000 3000 IG Septic Tank 1 3.05 2.19 2.84
POST DENITRIFICATION (POST-DN)-MBBR

1500 1500 IG Septic Tank 1 3.05 2.19 1.65
TERTIARY POLISHER (TP)

1200 1200 IG Septic Tank 1 2.59 1.85 1.85
FINAL CLARIFIER (FCL)

6000 6000 IG Holding Tank 1 6.17 2.59 2.03
FINAL PUMP TANK (FPT)

3300 3300 IG Holding Tank 1 3.05 2.19 2.84
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Process Calculation Sheets 

 

  



PROJECT NAME: Del Degan Winery - Price Edward Cou
QUOTATION NUMBER: 3604-SR

DESIGN CRITERIA 
Design Basis

Wastewater Characteristics Requested Effluent Characteristics
Parameter Unit Parameter Unit
BOD5 mg/L CBOD5 mg/L

TSS mg/L TSS mg/L

TKN mg N/L NH3 mg N/L

TP mg P/L NOX mg N/L

Alk mg CaCO3/L

FOG mg/L

Hydraulic Criteria
Parameter Value Unit
Q design 21.14 m3/d

Q Max N/A m3/d

Q Min N/A m3/d

Q Ave 880.80 L/Hr

Additional Design Criteria
Description Value Unit

Pre-Denitrification Influence on BOD Removal 16 %

Maximum Nitrate Concentration after Pre-Denitrification 25 mg/L

Minimum BOD in Influent of Bioreactor #1 500 mg/L

Sludge Production Influence on N Removal 30 %

7/12/23
RH2O North America Inc. 268 Woolwich St S, Breslau, ON N0B 1M0. T: (519) 648-3475  F: (519) 648-3585

< 100 < 1

< N/A < 4.2

< 500

Value Value

< 700 < 10

< 300 < 10

< N/A



PROJECT NAME: Del Degan Winery - Price Edward Cou
QUOTATION NUMBER: 3604-SR

DISCLAIMER

7/12/23

RH2O North America Inc. 268 Woolwich St S, Breslau, ON N0B 1M0. T: (519) 648-3475  F: (519) 648-3585

The calculations contained in this document were developed by RH2O North America Inc. according to the 
initial design parameters (influent hydraulic flow and raw wastewater characteristics such as BOD, TSS, TKN, TP, 
ALK, etc) obtained from 'Hallex Engineering Ltd.' intended solely for the project of 'Del Degan Winery - Price 
Edward County'. In no event shall the client(s) copy or use any of the design documents, including but not limited 
to concepts, plans, drawings, specifications, designs, models, reports, graphs, calculations, construction, 
processes, and other data produced by RH2O North America Inc. for any purpose other than 'Del Degan Winery - 
Price Edward County' project without the prior written permission from RH2O North America Inc. The design 
documents are made available for client review for informational purposes, regardless of completeness of initial 
design parameters obtained from client. RH2O North America Inc. is not liable or responsible for the validity of the 
'initial design parameters'. Please note that the design parameters disclosed within this 'Process Calculation Sheet' 
reflect our most up-to-date knowledge and experience.  RH2O North America is constantly striving to improve the 
design and performance of its wastewater treatment plants.  Calculated values may be revised as more detailed 
field data and emerging advanced treatment technologies are made available, and as a result, these 
parameters are subject to change without notice.



PROJECT NAME: Del Degan Winery - Price Edward Cou
QUOTATION NUMBER: 3604-SR

PROPOSED PROCESS DESIGN

Unit

EQUALIZATION TANK (EQ)

m3

L/Hr

Hr

ONLINE SLUDGE STORAGE (ON-SS)
m3

Hr

Hr

m3/m2.d
Kg SS/d

month(s)

%

%

PRIMARY CLARIFIER (PC)
m3

Hr

Hr

m3/m2.d
%

PRE-DENITRIFICATION (PRE-DN)

PRE-DENITRIFICATION (PRE-DN)-MBBR
m3

Hr

m3

g NO3-N/m2.d

m2/m3

%
oC

kg VSS/d

Availability of Historical Flow Rate Data? NO

Effective Tank Volume 22.5

Parameter Selected/
Calculated

Acceptable 
Range

Effective Tank Volume 34.5

Balanced Flow Rate 880.8

Total Balancing Capacity 25.5

Overflow Rate 6.5

Dry Sludge Accumulation Rate 14.2

Maximum Hydraulic Retention Time (Empty tank) 8.9

Minimum Hydraulic Retention Time (Full tank) 4.4

Max Sludge Level before Sludge Pump-Out 50

Effective Tank Volume 14.3

Maximum Hydraulic Retention Time (Empty Tank) 3.7

Sludge Storage Capacity 1.38 1 to 4

Stored Sludge Dry Solids 3 1.5 to 4, Ave 2.5

External Carbon Addition Needed? NO

Chemical Dosing System Recommended? NO

Effective Tank Volume 7.1

Minimum Hydraulic Retention Time (Full Tank) 3.1

Overflow Rate 9.6

Max Sludge Level before Sludge Pump-Out 15

Surface Area Removal Rates (SARRs) in Reactor(s) 0.44

Bulk Specific Surface Area of Carrier 500 500

Hydraulic Retention Time 1.4

Carrier Volume 3.9

Biomass Production 0.3

Fill of Carrier 55 45 to 60

Temperature 10



BOD REMOVAL (BR#1)
m3

Hr

m3

g BOD/m2.d

m2/m3

%

mg/L
oC

kg VSS/d

INTERMEDIATE CLARIFIER (ICL)
m3

m2

Hr

m3/m2.d

kg/m2.h

NITRIFICATION (BR#2)
m3

Hr

m3

g NH3-N/m2.d

m2/m3

%

mg/L
oC

kg VSS/d

Kg/d

POST DENITRIFICATION (POST-DN)-MBBR

g NO3-N/m2.d

m2/m3

%

mg/L
oC

kg VSS/d

Effective Tank Volume 12.6

Surface Area Removal Rates (SARRs) in Reactor(s) 7.47, 1.35

Bulk Specific Surface Area of Carrier 500

Hydraulic Retention Time 3.2

Carrier Volume 5.0

Temperature 10

Biomass Production Rate 6.7

Fill of Carrier 39.7 30  to  50

Dissolved Oxygen 4 2 to 4

Hydraulic Retention Time 5.3

Overflow Rate 6.5 0

Effective Tank Volume 20.7

Total Surface Area 14.3

Hydraulic Retention Time 3.2

Carrier Volume 5.0

Solids Loading 0.024 < 1

Effective Tank Volume 12.6

Fill of Carrier 39.9 30  to  50

Dissolved Oxygen 4.5 4 to 6

Surface Area Removal Rates (SARRs) in Reactor(s) 0.9, 0.5

Bulk Specific Surface Area of Carrier 500

Possible Required Alkalinity (as Na2CO3) 0.0

Temperature 10

Biomass Production Rate 0.15

Carrier Volume 2.96

Surface Area Removal Rates (SARRs) in Reactor(s) 0.35, 0.2

Effective Tank Volume 6.04

Hydraulic Retention Time 6.85

Dissolved Oxygen 0

Temperature 10

Bulk Specific Surface Area of Carrier 500

Fill of Carrier 49

Biomass Production Rate 0.8



TERTIARY POLISHER (TP)
m3

Hr

m3

g BOD/m2.d

m2/m3

%

mg/L
oC

kg VSS/d

FINAL CLARIFIER (FCL)
m3

m2

Hr

m3/m2.d

kg/m2.h

FINAL PUMP TANK (FPT)
m3

L/Hr

Hr

Hydraulic Retention Time 5.5

Carrier Volume 2.0

Effective Tank Volume 4.9

Fill of Carrier 41

Dissolved Oxygen 3

Surface Area Removal Rates (SARRs) in Reactor(s) 3.4, 0.3

Bulk Specific Surface Area of Carrier 500

Effective Tank Volume 13.5

Total Surface Area 14.8

Temperature 10

Biomass Production Rate 0.33

Solids Loading 0.004 < 1

Hydraulic Retention Time 13.4

Overflow Rate 1.6 1 to 16 (8)

Received Flow Rate 880.8

Total Balancing Capacity 14.9

Effective Tank Volume 13.2



PROJECT NAME: Del Degan Winery - Price Edward Cou
QUOTATION NUMBER: 3604-SR

PUMP DESIGN

Unit

Equalization (EQ) Pump(s)

Number

Number

Meter(s) of H2O

L/min

d/d

min

L/Hr

Model of Pump(s) BJM SV400

Pump "Installation Feature" Duplex

Number of Pump(s) in Each "Installation Feature" 1

Parameter Selected/
Calculated

Pump's Flow Rate 146.8

ON Time 0.1 0-1

Total Number of Pump(s) 2

Total Head (Approximate) 4.2

Cycle Period 15.0

Average Flow Rate 880.8
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Internal Recirculation (IR) Pump(s) for Pre-Denitrification (Pre-DN)

Number

Number

Meter(s) of H2O

L/min

d/d

min

L/Hr

Model of Pump(s) Goulds LSP03

Pump "Installation Feature" Duplex

Number of Pump(s) in Each "Installation Feature" 1

Pump's Flow Rate 115.0

ON Time 0.32 0-1

Total Number of Pump(s) 2

Total Head (Approximate) 2.5

Cycle Period 15.0

Average Flow Rate 2208.6
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Intermediate Clarifier (ICL) Pumps

Number

Number

Meter(s) of H2O

L/min

m/s

m/s

d/d

Min

L/Hr

Pre-Denitrification (Pre-DN) External Carbon Dosing Pump

L/Year

Post-Denitrification (POST-DN) External Carbon Dosing Pump

L/Year

Model of Pump(s) Goulds LSP03

Pump "Installation Feature" Simplex

Number of Pump(s) in Each "Installation Feature" 1

Pumping Flow Rate 104.8

Flow Velocity in Pump's Pipe 1.3

Total Number of Pump(s) 4

Total Head (Approximate) 2.9

Cycle Period 15.0

Average Flow Rate 679.2

Flow Velocity in Transportation Pipe 3.2

ON Time 0.027 0-1

Chemical Dosing System Recommended? NO

Model of Pump CNPb-0705

Number of Pump 0

External Carbon Addition Needed? NO

Model of Pump CNPb-0705

Number of Pump 1

External Carbon Source MicroC 2000 

External Carbon Usage (Approximate) 0.00

External Carbon Source MicroC 2000 

External Carbon Usage (Approximate) 1225.1
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Final Clarifier (FCL) Pumps

Number

Number

Meter(s) of H2O

m/s

m/s

d/d

min

L/min

Final Pump Tank (FPT) Pump Design

Number

Number

Model of Pump(s) Goulds LSP03

Pump "Installation Feature" Simplex

Number of Pump(s) in Each "Installation Feature" 1

Flow Velocity in Pump's Pipe 0.55

Flow Velocity in Transportation Pipe 1.24

Total Number of Pump(s) 5

Total Head (Approximate) 1.18

Average Flow Rate 2.09

ON Time 0.013 0-1

Cycle Period 15.0

Pump "Installation Feature" Duplex

Number of Pump(s) in Each "Installation Feature" 1

Total Number of Pump(s) 2

Selected Pump Liberty FL51M-2

Base for Pump(s) NO
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AERATION FOR TERTIARY POLISHER (ATP)
m

Nm3/hr
mbar

d/d

m

mm

Elmo Rietschle

Diffuser Length 7

Aeration ON Time 0.42

Aeration Pipe Length (L) 30.00

Selected Air Flow Rate (Qair) 35.0

Total Head 287.3

Number of Blowers per "Installation Feature" 1

Installation Feature Simplex

Aeration Pipe Diameter 25.00

Selected Blower 2BH7410-0AK26-1



 
 
 
 
 
 

 

 

 

 

 

 

Appendix 5 

RH2O Brochure 
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 ¢ŜǊƳǎ ŀƴŘ /ƻƴŘƛǘƛƻƴǎ ƻŦ {ŀƭŜ όwIπ5ƻƳŜǎǘƛŎύόнлмуύΦŘƻŎȄ 

wIнh !a9wL/! Lb/Φ π D9b9w![ ¢9wa{ !b5 /hb5L¢Lhb{ hC {![9 ό5ƻƳŜǎǘƛŎύ 
¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘŜǊƳǎ ŀƴŘ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǎŀƭŜ όά¢ŜǊƳǎέύ ǎƘŀƭƭ ŀǇǇƭȅ ŀƴŘ ƛƴŎƻǊǇƻǊŀǘŜŘ ōȅ ǊŜŦŜǊŜƴŎŜ ƛƴǘƻ ŀƭƭ ǘǊŀƴǎŀŎǘƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜ ǇŀǊǘƛŜǎ ǘƻ ŀƴȅ ǎŀƭŜ ƻŦ 
ƎƻƻŘǎ όάtǊƻŘǳŎǘǎέύ ŀƴŘκƻǊ ǎŜǊǾƛŎŜǎ όά{ŜǊǾƛŎŜǎέύ ōȅ wIнh bƻǊǘƘ !ƳŜǊƛŎŀ LƴŎΦ όάwIнhέύ ǘƻ ǘƘŜ ǇǳǊŎƘŀǎŜǊ όάtǳǊŎƘŀǎŜǊέύΦ  .ȅ ǇƭŀŎƛƴƎ ŀƴ ƻǊŘŜǊΣ tǳǊŎƘŀǎŜǊǎ 
ŀŎŎŜǇǘ ƻǊ ǎƘŀƭƭ ōŜ ŘŜŜƳŜŘ ǘƻ ƘŀǾŜ Ŧǳƭƭ ƪƴƻǿƭŜŘƎŜ ƻŦ ǘƘŜ ¢ŜǊƳǎ ƘŜǊŜƛƴ ŀƴŘ ŀƎǊŜŜ ǘƻ wIнhΩǎ ¢ŜǊƳǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ [ƛƳƛǘŜŘ ²ŀǊǊŀƴǘȅΣ ǿƘƛŎƘ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ 
ŎƘŀƴƎŜ ŦǊƻƳ ǘƛƳŜ ǘƻ ǘƛƳŜ ǿƛǘƘƻǳǘ ǇǊƛƻǊ ƴƻǘƛŎŜΦ 

 
мύ D9b9w![Υ  Lƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŀƴȅ ŎƻƴŦƭƛŎǘ ƻǊ 
ƛƴŎƻƴǎƛǎǘŜƴŎȅ ōŜǘǿŜŜƴ ǘƘŜǎŜ ¢ŜǊƳǎ ŀƴŘ ǘƘŜ ǘŜǊƳǎ ŀƴŘ 
ŎƻƴŘƛǘƛƻƴǎ ŎƻƴǘŀƛƴŜŘ ƛƴ tǳǊŎƘŀǎŜǊΩǎ ƻǊŘŜǊ ƻǊ ƛƴ ŀƴȅ ƻǘƘŜǊ 
ŦƻǊƳ ƛǎǎǳŜŘ ōȅ tǳǊŎƘŀǎŜǊΣ ǿƘŜǘƘŜǊ ƻǊ ƴƻǘ ŀƴȅ ǎǳŎƘ ŦƻǊƳ 
Ƙŀǎ ōŜŜƴ ŀŎƪƴƻǿƭŜŘƎŜŘ ƻǊ ŀŎŎŜǇǘŜŘ ōȅ wIнhΣ ǘƘŜǎŜ 
¢ŜǊƳǎ ϧ /ƻƴŘƛǘƛƻƴǎ ƻŦ {ŀƭŜ ǎƘŀƭƭ ǇǊŜǾŀƛƭΦ bƻ ǿŀƛǾŜǊΣ 
ŀƭǘŜǊŀǘƛƻƴ ƻǊ ƳƻŘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜǎŜ ¢ŜǊƳǎ ǎƘŀƭƭ ōŜ 
ōƛƴŘƛƴƎ ǳǇƻƴ wIнh ǳƴƭŜǎǎ ƳŀŘŜ ƛƴ ǿǊƛǘƛƴƎ ŀƴŘ ǎƛƎƴŜŘ ōȅ 
ŀ Řǳƭȅ ŀǳǘƘƻǊƛȊŜŘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻŦ wIнhΦ 

нύ hw59w !//9t¢!b/9 ϧ /hbCLwa!¢LhbΥ  !ƭƭ 
ƻǊŘŜǊǎ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ŀŎŎŜǇǘŀƴŎŜ ōȅ wIнhΤ ŀƴȅ ŜǊǊƻǊǎ 
ŀƴŘ ƻƳƛǎǎƛƻƴǎ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ŎƻǊǊŜŎǘƛƻƴΦ wIнh ǊŜǎŜǊǾŜǎ 
ǘƘŜ ǊƛƎƘǘ ǘƻ ƳƻŘƛŦȅ ǳƴƻǊŘŜǊŜŘ tǊƻŘǳŎǘǎ ŦǊƻƳ ǘƛƳŜ ǘƻ 
ǘƛƳŜΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǊƛƎƘǘ ǘƻ ŘƛǎŎƻƴǘƛƴǳŜ ǘƘŜ tǊƻŘǳŎǘǎΦ 

оύ v¦h¢!¢Lhb{ ϧ 9{¢La!¢9{Υ  ¦ƴƭŜǎǎ ǿŀƛǾŜŘ ƻǊ 
ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘΣ wIнh ǉǳƻǘŀǘƛƻƴǎ ŀƴŘκƻǊ ŜǎǘƛƳŀǘŜǎ 
ǎƘŀƭƭ ōŜ ƴǳƭƭ ŀƴŘ ǾƻƛŘ ǳƴƭŜǎǎ ŀŎŎŜǇǘŜŘ ōȅ tǳǊŎƘŀǎŜǊ 
ǿƛǘƘƛƴ ǘƘƛǊǘȅ όолύ Řŀȅǎ ŦǊƻƳ ǘƘŜ ŘŀǘŜ ƻŦ ǉǳƻǘŀǘƛƻƴ ƻǊ 
ŜǎǘƛƳŀǘŜΦ   

пύ ¢!·9{Υ  !ƭƭ ǇǊƛŎŜǎ Řƻ ƴƻǘ ƛƴŎƭǳŘŜ ǎŀƭŜǎ ǘŀȄŜǎΦ 
!ǇǇƭƛŎŀōƭŜ /ŀƴŀŘƛŀƴ CŜŘŜǊŀƭ ƻǊ tǊƻǾƛƴŎƛŀƭ ǘŀȄŜǎ ǿƛƭƭ ōŜ 
ŀŘŘŜŘ ŀƴŘ ōƛƭƭŜŘ ŀǘ ǘƘŜ ǊŀǘŜ ƛƴ ŜŦŦŜŎǘ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ 
ǎƘƛǇƳŜƴǘΦ  tŀȅƳŜƴǘ ƻŦ ǘŀȄŜǎ ƛǎ ǘƘŜ ǎƻƭŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ 
tǳǊŎƘŀǎŜǊ ǳƴƭŜǎǎ tǳǊŎƘŀǎŜǊ ǇǊƻǾƛŘŜǎ wIнh ǿƛǘƘ ŀ ǾŀƭƛŘ 
ŜȄŜƳǇǘƛƻƴ ŎŜǊǘƛŦƛŎŀǘŜ ŀŎŎŜǇǘŀōƭŜ ǘƻ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ 
ǘŀȄƛƴƎ ŀǳǘƘƻǊƛǘȅΦ 

рύ twL/9{ μ /h{¢ hC ¢w!b{thw¢!¢LhbΥ  wIнhΩǎ 
ǇǊŜǾŀƛƭƛƴƎ ǇǊƛŎŜǎ ŦƻǊ tǊƻŘǳŎǘǎ ŀƴŘ {ŜǊǾƛŎŜǎ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ 
ǎƘƛǇƳŜƴǘ ǿƛƭƭ ŀǇǇƭȅΣ ŜȄŎŜǇǘ ŀǎ ƻǘƘŜǊǿƛǎŜ ǇǊƻǾƛŘŜŘ ƛƴ ŀ 
ǿǊƛǘǘŜƴ ǉǳƻǘŀǘƛƻƴ ƻǊ ŎƻƴǘǊŀŎǘΦ wIнh ƳŀȅΣ ƛƴ ƛǘǎ ǎƻƭŜ 
ŘƛǎŎǊŜǘƛƻƴΣ ǊŜǉǳƛǊŜ ŀŘǾŀƴŎŜ ǇŀȅƳŜƴǘ ƻǊ ŀ ŘŜǇƻǎƛǘ ŦƻǊ 
tǊƻŘǳŎǘǎ ŀƴŘ {ŜǊǾƛŎŜǎΦ ¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘΣ ŀƭƭ 
ǇǊƛŎŜǎ ŀǊŜ ƛƴ /ŀƴŀŘƛŀƴ 5ƻƭƭŀǊǎ CΦhΦ.Φ ǎƘƛǇǇƛƴƎ ǇƻƛƴǘΦ  

сύ 59[L±9w¸ {/I95¦[9{Υ  wIнh ƳŀƪŜǎ ŜǾŜǊȅ ŜŦŦƻǊǘ 
ǘƻ ƳŜŜǘ ŘŜƭƛǾŜǊȅ ǎŎƘŜŘǳƭŜǎ ŀǎ ǊŜǉǳŜǎǘŜŘΦ  5ŜƭƛǾŜǊȅ ǎƘŀƭƭ 
ŘŜǇŜƴŘ ƻƴ ǘƘŜ ǇǊƻƳǇǘ ǊŜŎŜƛǇǘ ōȅ wIнh ƻŦ ǘƘŜ 
ƛƴŦƻǊƳŀǘƛƻƴ ǊŜǉǳƛǊŜŘ ǘƻ ƳŜŜǘ ǇǊƻŘǳŎǘƛƻƴ ǎŎƘŜŘǳƭŜǎΦ 
5ŜƭƛǾŜǊȅ ǎŎƘŜŘǳƭŜǎ όƛƴŎƭǳŘƛƴƎ ǘƛƳŜ ŦƻǊ ǎƘƛǇƳŜƴǘύ ŀǊŜ 
ŀǇǇǊƻȄƛƳŀǘŜ ŀƴŘ ŀǊŜ ōŀǎŜŘ ƻƴ ŎƻƴŘƛǘƛƻƴǎ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ 
wIнhΩǎ ǉǳƻǘŀǘƛƻƴ ƻǊ ŜǎǘƛƳŀǘŜ ŀƴŘ ŀŎŎŜǇǘŀƴŎŜ ƻŦ 
tǳǊŎƘŀǎŜǊΩǎ ƻǊŘŜǊΦ 

ŀύ wIнh Ŏŀƴƴƻǘ ƎǳŀǊŀƴǘŜŜ ŀƴŘ tǳǊŎƘŀǎŜǊ ŜȄǇǊŜǎǎƭȅ 
ǊŜƭŜŀǎŜǎ wIнh ŦǊƻƳ ŀƴȅ ƭƛŀōƛƭƛǘȅ ŦƻǊ ŀƴȅ ƭƻǎǎ ƻǊ 
ŘŀƳŀƎŜ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ŀ ŦŀƛƭǳǊŜ ǘƻ ŘŜƭƛǾŜǊ ƻǊ ŘŜƭŀȅǎ ƛƴ 
ŘŜƭƛǾŜǊȅ ŎŀǳǎŜŘ ōȅ ŀƴȅ ŎƻƴŘƛǘƛƻƴǎ ǊŜƭŀǘŜŘ ǘƻΣ ƻǊ 
ŎŀǳǎŜŘ ōȅΣ ŦŀƛƭǳǊŜ ǘƻ ǇǊƻŎŜǎǎ ƻǊ ƛƴŀŎŎǳǊŀǘŜ ǇǊƻŎŜǎǎƛƴƎ 
ƻŦ ǘƛƳŜπǎŜƴǎƛǘƛǾŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘκƻǊ ƳŜŎƘŀƴƛǎƳǎΦ 
wIнh Ƴŀȅ ŜȄǘŜƴŘ ŘŜƭƛǾŜǊȅ ǎŎƘŜŘǳƭŜǎ ƻǊ ƳŀȅΣ ŀǘ ƛǘǎ 
ƻǇǘƛƻƴΣ ŎŀƴŎŜƭ tǳǊŎƘŀǎŜǊΩǎ ƻǊŘŜǊ ƛƴ Ŧǳƭƭ ƻǊ ƛƴ ǇŀǊǘ 
ǿƛǘƘƻǳǘ ƭƛŀōƛƭƛǘȅ ƻǘƘŜǊ ǘƘŀƴ ǘƻ ǊŜǘǳǊƴ ŀƴȅ ŘŜǇƻǎƛǘ 
ǿƘƛŎƘ ƛǎ ǳƴŜŀǊƴŜŘ ōȅ ǊŜŀǎƻƴ ƻŦ ǘƘŜ ŎŀƴŎŜƭƭŀǘƛƻƴΦ  

ōύ wIнh ǊŜǎŜǊǾŜǎ ǘƘŜ ǊƛƎƘǘ ǘƻ ƳŀƪŜ ǇŀǊǘƛŀƭ 
ǎƘƛǇƳŜƴǘǎ ŀƴŘ ǘƻ ǎǳōƳƛǘ ƛƴǾƻƛŎŜǎ ŦƻǊ ǇŀǊǘƛŀƭ 
ǎƘƛǇƳŜƴǘǎΦ 

тύ {L¢9 59[L±9wL9{ ς /hb/w9¢9 twh5¦/¢{Υ  wIнh 
Ƴŀȅ ǎǳōπŎƻƴǘǊŀŎǘ ŎƻƴŎǊŜǘŜ ǇǊƻŘǳŎǘ ŘŜƭƛǾŜǊƛŜǎ Ǿƛŀ оǊŘ 
ǇŀǊǘȅ ŎǊŀƴŜ ǘǊǳŎƪ ǿƛǘƘƛƴ ǘƘŜ ǊŀǘŜŘ ƭƻŀŘ ŀƴŘ ŎǊŀƴŜ ǊŜŀŎƘ 
ŎŀǇŀŎƛǘȅ ŦƻǊ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ  tǊƻŘǳŎǘκǎ ǿƛƭƭ ōŜ ǎŜǘ ƛƴ ǘƻ 
ǇǊŜǇŀǊŜŘ ŜȄŎŀǾŀǘƛƻƴ ŀǘ ǘƘŜ ǇǊŜǾŀƛƭƛƴƎ ǇǊƛŎŜǎ ŀǘ ǘƘŜ ǘƛƳŜ 
ƻŦ ǎƘƛǇƳŜƴǘΣ ǎǳōƧŜŎǘ ǘƻ ŜǉǳƛǇƳŜƴǘ ŀǾŀƛƭŀōƛƭƛǘȅΦ   

ŀύ tǳǊŎƘŀǎŜǊ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǇǊƻǾƛŘƛƴƎ ŀƴ 
ŀŎŎŜǎǎƛōƭŜΣ ƭŜǾŜƭΣ ŀƴŘ ǎǘŀōƭŜ ǎǳǊŦŀŎŜ ǎǘǳǊŘȅ ŜƴƻǳƎƘ ǘƻ 
ŀŎŎƻƳƳƻŘŀǘŜ ǘƘŜ ǾŜƘƛŎƭŜ ŀƴŘ ǘƘŜ ǎǇŀƴ ƻŦ ǘƘŜ ŎǊŀƴŜ 
ǎǘŀōƛƭƛȊŜǊǎκƻǳǘǊƛƎƎŜǊǎΤ wIнh ƛǎ ƴƻǘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ 
ŘǊƛǾŜǿŀȅ ƻǊ ƻǘƘŜǊ ǎǳǊŦŀŎŜ ŘŀƳŀƎŜ ŘǳŜ ǘƻ 

ƳŀŎƘƛƴŜκƳŀǘŜǊƛŀƭ ŘŜƭƛǾŜǊȅ ǿŜƛƎƘǘΤ wŜǎǘƻǊŀǘƛƻƴ ƻŦ ŀƭƭ 
ŀŦŦŜŎǘŜŘ ŜȄƛǎǘƛƴƎ ǎǳǊŦŀŎŜǎ ǎƘŀƭƭ ōŜ ōȅ ƻǘƘŜǊǎΦ 

ōύ /w!b9 ¢w¦/Y ht9w!¢hw{ ²L[[ bh¢ !¢¢9at¢ 
!b¸ ht9w!¢Lhb ¢I!¢ a!¸ Lb±h[±9 !b ̧t9w{hb![ 
{!C9¢¸ I!½!w5Σ /hb¢w!±9b9 !tt[L/!.[9 
[9DL{[!¢LhbΣ hw W9ht!w5L½9 9v¦Lta9b¢Φ 

Ŏύ !ƴȅ ŀŘŘƛǘƛƻƴŀƭ оǊŘπtŀǊǘȅ ƻƴ ǎƛǘŜ ŘŜƭƛǾŜǊȅ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ǎƘŀƭƭ ōŜ ƻōǎŜǊǾŜŘΦ 

Řύ wIнh ŘƻŜǎ ƴƻǘ ŀǎǎǳƳŜ ŀƴȅ ƭƛŀōƛƭƛǘȅ ŦƻǊ ŘŜƭŀȅ ƻǊ 
ƴƻƴπŘŜƭƛǾŜǊȅ ŎŀǳǎŜŘ ōȅ ŦŀƛƭǳǊŜ ƻŦ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ 
ŦŀŎƛƭƛǘƛŜǎΣ ŀŎŎƛŘŜƴǘΣ ƻǊ ŀƴȅ ƻǘƘŜǊ ǳƴŦƻǊŜǎŜŜƴ ŎŀǳǎŜκǎ 
ōŜȅƻƴŘ ƻǳǊ ŎƻƴǘǊƻƭΦ 

Ŝύ LŦ ǇǊŜπŀǊǊŀƴƎŜŘ ŎǊŀƴŜ ŜǉǳƛǇƳŜƴǘ ƛǎ ǳƴŀōƭŜ ǘƻ 
ǎŀŦŜƭȅ ƻŦŦǎŜǘ ŀǘ ŀ ǎƛǘŜ ŘǳŜ ǘƻ ŀŘǾŜǊǎŜ ǎƻƛƭ ŎƻƴŘƛǘƛƻƴǎ ƻǊ 
ŀƴȅ ƻǘƘŜǊ ǎƛǘŜ ŎƻƴŘƛǘƛƻƴ ƻǊ ŎƻƴŘƛǘƛƻƴǎκǎ ōŜȅƻƴŘ ƻǳǊ 
ŎƻƴǘǊƻƭΣ ǘƘŜ ŘǊƛǾŜǊ ǿƛƭƭ ŜƛǘƘŜǊ ǳƴƭƻŀŘ ƻƴ ǘƘŜ ƎǊƻǳƴŘ ƻǊ 
ǊŜǘǳǊƴ ǘƻ ǘƘŜ ǎǳǇǇƭƛŜǊ Ǉƭŀƴǘ ŀǎ ƛƴǎǘǊǳŎǘŜŘ ōȅ ǘƘŜ 
tǳǊŎƘŀǎŜǊ ŀƴŘκƻǊ ǘƘŜƛǊ ŀƎŜƴǘ ŀƴŘκƻǊ wIнhΦ  ILwLbD ! 
[hbD9w w9!/ILbD /w!b9Σ !55L¢Lhb![ t9waL¢{Σ 
!b5κhw w9πhw59wLbD ¢I9 59[L±9w¸ L{ ¢I9 
w9{thb{L.L[L¢¸ hC ¢I9 t¦w/I!{9wΣ !b5 L{ !¢ ¢I9 
t¦w/I!{9wϥ{ 9·¢w! /h{¢Φ  

Ŧύ {ǇŜŎƛŀƭ ƳŜǘƘƻŘǎ ƻŦ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǿƛƭƭ ōŜ ǳǎŜŘ 
ǳǇƻƴ tǳǊŎƘŀǎŜǊΩǎ ǊŜǉǳŜǎǘ ŀƴŘ ŀǘ tǳǊŎƘŀǎŜǊΩǎ ƻǿƴ 
ŀŘŘƛǘƛƻƴŀƭ ŜȄǇŜƴǎŜΦ 

уύ Lb{¢![[!¢LhbΥ  ¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ŜȄǇǊŜǎǎƭȅ 
ǎǘƛǇǳƭŀǘŜŘΣ ǘƘŜ tǊƻŘǳŎǘǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ōȅ ŀƴŘ ŀǘ ǘƘŜ 
Ǌƛǎƪ ŀƴŘ ŜȄǇŜƴǎŜ ƻŦ tǳǊŎƘŀǎŜǊΦ LŦ wIнh ƛǎ ǊŜǉǳŜǎǘŜŘ ǘƻ 
ǎǳǇŜǊǾƛǎŜ ǎǳŎƘ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ƻǊ ǇŀǊǘǎ ǘƘŜǊŜƻŦΣ wIнhΩǎ 
ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǎƘŀƭƭ ōŜ ƭƛƳƛǘŜŘ ǘƻ ŜȄŜǊŎƛǎƛƴƎ ǘƘŀǘ ŘŜƎǊŜŜ 
ƻŦ ǎƪƛƭƭ ŎǳǎǘƻƳŀǊȅ ƛƴ ǘƘŜ ǘǊŀŘŜ ƛƴ ǎǳǇŜǊǾƛǎƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴǎ 
ƻŦ ŀ ǎƛƳƛƭŀǊ ǘȅǇŜΦ tǳǊŎƘŀǎŜǊ ǎƘŀƭƭ ǊŜƳŀƛƴ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ 
ŀƭƭ ƻǘƘŜǊ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ǿƻǊƪ ƛƴŎƭǳŘƛƴƎ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ 
ǘƘŜ ƭƻŎŀƭ ǊŜƎǳƭŀǘƛƻƴǎΦ wŜǎǇƻƴǎƛōƛƭƛǘȅ ŦƻǊ ǎƛǘŜ ǎŀŦŜǘȅ ŀƴŘ 
ŎƻƴǎǘǊǳŎǘƛƻƴ ƳŜŀƴǎ ŀƴŘ ƳŜǘƘƻŘǎ ǊŜƳŀƛƴ ǿƛǘƘ tǳǊŎƘŀǎŜǊ 
ŀƴŘκƻǊ ƛǘǎ ŀƎŜƴǘǎΦ   

фύ ²!{¢9²!¢9w ¢w9!¢a9b¢ {¸{¢9a{Υ 

²ŀǎǘŜǿŀǘŜǊ ǘǊŜŀǘƳŜƴǘ ǎȅǎǘŜƳǎ Ƴǳǎǘ ōŜ ƛƴǎǘŀƭƭŜŘΣ 
ŎƻƳƳƛǎǎƛƻƴŜŘ ŀƴŘ ǎŜǊǾƛŎŜŘ ōȅ ŎŜǊǘƛŦƛŜŘ ŎƻƴǘǊŀŎǘƻǊǎ ŀǘ 
ǊŜŎƻƳƳŜƴŘŜŘ ƛƴǘŜǊǾŀƭǎΦ hǿƴŜǊǎ ƻŦ ǘǊŜŀǘƳŜƴǘ ǎȅǎǘŜƳǎ 
ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƻ ƻǇŜǊŀǘŜ ǘƘŜƛǊ ǎȅǎǘŜƳ ŀŎŎƻǊŘƛƴƎ ǘƻ 
ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ƎƻǾŜǊƴƳŜƴǘ 
ǊŜƎǳƭŀǘƛƻƴǎΦ   

ŀύ aŀƴǳŦŀŎǘǳǊŜǊǎ ŀƴŘ ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊǎ Řƻ ƴƻǘΣ ŀƴŘ 
Ŏŀƴƴƻǘ ŎƻƴǘǊƻƭ ǘƘŜ ŜŦŦƭǳŜƴǘ ǘƘŀǘ ŜƴǘŜǊǎ ǘƘŜ hǿƴŜǊΩǎ 
ǎȅǎǘŜƳΤ Lǘ ƛǎ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ hǿƴŜǊΣ ŀǎ ǘƘŜ 
hǇŜǊŀǘƻǊΣ ǘƻ ŜƴǎǳǊŜ ǘƘŜƛǊ ǘǊŜŀǘƳŜƴǘ ǎȅǎǘŜƳ ƳŜŜǘǎ 
ƎƻǾŜǊƴƳŜƴǘ ǎǘŀƴŘŀǊŘǎ ŦƻǊ ƻǇŜǊŀǘƛƻƴΦ  

млύ /I!bD9{ ϧ /!b/9[[!¢LhbΥ  hǊŘŜǊǎ ŀŎŎŜǇǘŜŘ ōȅ 
wIнh ŀǊŜ ƴƻǘ ǎǳōƧŜŎǘ ǘƻ ŎƘŀƴƎŜǎ ƻǊ ŎŀƴŎŜƭƭŀǘƛƻƴ ōȅ 
tǳǊŎƘŀǎŜǊ ǿƛǘƘƻǳǘ ǇǊƛƻǊ ǿǊƛǘǘŜƴ ŎƻƴǎŜƴǘΦ Lƴ ǎǳŎƘ ŎŀǎŜǎ 
ǿƘŜǊŜ wIнh ŀǳǘƘƻǊƛȊŜǎ ŎƘŀƴƎŜǎ ƻǊ ŎŀƴŎŜƭƭŀǘƛƻƴΣ wIнh 
ǊŜǎŜǊǾŜǎ ǘƘŜ ǊƛƎƘǘ ǘƻ ŎƘŀǊƎŜ tǳǊŎƘŀǎŜǊ ǊŜŀǎƻƴŀōƭŜ Ŏƻǎǘǎ 
ōŀǎŜŘ ǳǇƻƴ ŜȄǇŜƴǎŜǎ ŀƭǊŜŀŘȅ ƛƴŎǳǊǊŜŘ ŀƴŘ 
ŎƻƳƳƛǘƳŜƴǘǎ ƳŀŘŜ ōȅ wIнhΣ ƛƴŎƭǳŘƛƴƎΣ ǿƛǘƘƻǳǘ 
ƭƛƳƛǘŀǘƛƻƴΣ ŀƴȅ ƭŀōƻǳǊ ŘƻƴŜΣ ƳŀǘŜǊƛŀƭόǎύ ǇǳǊŎƘŀǎŜŘΣ 
wIнhΩǎ ǳǎǳŀƭ ƻǾŜǊƘŜŀŘ ŀƴŘ ǊŜŀǎƻƴŀōƭŜ ǇǊƻŦƛǘ ŀƴŘ 
ŎŀƴŎŜƭƭŀǘƛƻƴ ŎƘŀǊƎŜǎ ŦǊƻƳ ƛǘǎΩ ǎǳǇǇƭƛŜǊǎΦ 

ммύ !/Ybh²[95Da9b¢{Υ tǳǊŎƘŀǎŜǊ ŜȄǇǊŜǎǎƭȅ 
ŀŎƪƴƻǿƭŜŘƎŜǎ ŀƴŘ ŀƎǊŜŜǎ ǘƘŀǘ tǳǊŎƘŀǎŜǊ Ƙŀǎ ŀŎŎŜǇǘŜŘ 
ǘƘŜ ǇǊƻŘǳŎǘ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘκƻǊ ŘǊŀǿƛƴƎǎΣ ǘŜǊƳǎ ŀƴŘ 
ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ƛƴǎǘŀƭƭŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎΣ 
ǎǳƛǘŀōƛƭƛǘȅ ŦƻǊ ǳǎŜΣ ŀƴŘ ǊŜƎǳƭŀǘƻǊȅ ŎƻƳǇƭƛŀƴŎŜΦ ¢ƘŜ 
ǇǳǊŎƘŀǎŜǊ ǎƘŀƭƭ ǊŜƭȅ ŜƴǘƛǊŜƭȅ ƻƴ ƛǘǎ ƻǿƴ ƛƴǎǇŜŎǘƛƻƴ ŀƴŘ 
ƪƴƻǿƭŜŘƎŜ ƻŦ ǘƘŜ ƎƻƻŘǎ ōŜƛƴƎ ǇǳǊŎƘŀǎŜŘΣ ǘƘŜǊŜ ōŜƛƴƎ ƴƻ 

ǊŜǇǊŜǎŜƴǘŀǘƛƻƴǎΣ ŎƻƴŘƛǘƛƻƴǎΣ ǿŀǊǊŀƴǘƛŜǎ ƻǊ ŎƻƭƭŀǘŜǊŀƭ 
ŎƻƴǘǊŀŎǘǎ ƳŀŘŜ ōȅ ƻǊ ƻƴ ōŜƘŀƭŦ ƻŦ wIнh ƻǘƘŜǊ ǘƘŀƴ ŀǎ 
ǎŜǘ ƻǳǘ ƘŜǊŜƛƴΦ 

ŀύ tǊƻŘǳŎǘǎ ǿƛƭƭ ōŜ ǉǳƻǘŜŘ ŀƴŘ ǎƘƛǇǇŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ 
ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ǇǊƻǾƛŘŜŘ ōȅ 
tǳǊŎƘŀǎŜǊΦ tǳǊŎƘŀǎŜǊ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ǘƻ ǾŜǊƛŦȅ ŀƭƭ 
ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ ǉǳŀƴǘƛǘƛŜǎ ƻŦ tǊƻŘǳŎǘǎ ǇǊƛƻǊ ǘƻ 
ŦƛƴŀƭƛȊƛƴƎ ŀƴŘ ǎǳōƳƛǘǘƛƴƎ ƛǘǎ ƻǊŘŜǊΤ  

ōύ tǳǊŎƘŀǎŜǊ ƛǎ ǎƻƭŜƭȅ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ǇǊƻǇŜǊ 
ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘκƻǊ ƛƴǘŜƴŘŜŘ ǳǎŜ ƻŦ ǘƘŜ tǊƻŘǳŎǘǎΦ  

мнύ bh /ht¸LbD hw w9±9w{9 9bDLb99wLbDΥ  bƻ 
ŎƻǇȅǊƛƎƘǘǎΣ ǇŀǘŜƴǘǎΣ ǘǊŀŘŜƳŀǊƪǎ ƻǊ ŀƴȅ ƻǘƘŜǊ ƛƴǘŜƭƭŜŎǘǳŀƭ 
ǇǊƻǇŜǊǘȅ ǊƛƎƘǘǎ ŀǊŜ ŀǎǎƛƎƴŜŘ ǘƻ tǳǊŎƘŀǎŜǊ ƘŜǊŜǳƴŘŜǊΦ 
tǳǊŎƘŀǎŜǊ ƛǎ ŜȄǇǊŜǎǎƭȅ ǇǊƻƘƛōƛǘŜŘ ŀƴŘ ǎƘŀƭƭ ƴƻǘ ŎƻǇȅΣ 
ŀƴŀƭȅȊŜ ƻǊ ŎǊŜŀǘŜ ŘŜǊƛǾŀǘƛǾŜ ǿƻǊƪǎΣ ŘŜŎƻƳǇƛƭŜΣ ƻǊ 
ǊŜǾŜǊǎŜ ŜƴƎƛƴŜŜǊ ƻǊ ŎŀǳǎŜ ŀ ǘƘƛǊŘ ǇŀǊǘȅ ǘƻ ŎƻǇȅΣ ŀƴŀƭȅȊŜ 
ƻǊ ŎǊŜŀǘŜ ŘŜǊƛǾŀǘƛǾŜ ǿƻǊƪǎΣ ŘŜŎƻƳǇƛƭŜ ƻǊ ǊŜǾŜǊǎŜ 
ŜƴƎƛƴŜŜǊ ŀƴȅ ŎƻƴŦƛŘŜƴǘƛŀƭ ƛƴŦƻǊƳŀǘƛƻƴΣ ǇǊƻŘǳŎǘ ŘŜǎƛƎƴǎΣ 
ƻǊ ƻǘƘŜǊ ƛƴǘŜƭƭŜŎǘǳŀƭ ǇǊƻǇŜǊǘȅ ŦƻǊ ŀƴȅ ǇǳǊǇƻǎŜΦ  
tǳǊŎƘŀǎŜǊ ŀŎƪƴƻǿƭŜŘƎŜǎ ǘƘŀǘ ƛǘǎ ŦŀƛƭǳǊŜ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ 
ǘƘŜ ǇǊƻǾƛǎƛƻƴǎ ƻŦ ǘƘƛǎ ǎŜŎǘƛƻƴ Ƴŀȅ ŎŀǳǎŜ ƛǊǊŜǇŀǊŀōƭŜ 
ƘŀǊƳ ǘƻ wIнh ǿƘƛŎƘ Ŏŀƴƴƻǘ ōŜ ŀŘŜǉǳŀǘŜƭȅ 
ŎƻƳǇŜƴǎŀǘŜŘ ŦƻǊ ƛƴ ŘŀƳŀƎŜǎΣ ŀƴŘ ŀŎŎƻǊŘƛƴƎƭȅ 
ŀŎƪƴƻǿƭŜŘƎŜǎ ǘƘŀǘ wIнh ǿƛƭƭ ōŜ ŜƴǘƛǘƭŜŘ ǘƻ ŎƭŀƛƳΣ ƛƴ 
ŀŘŘƛǘƛƻƴ ǘƻ ŀƴȅ ƻǘƘŜǊ ǊŜƳŜŘƛŜǎ ŀǾŀƛƭŀōƭŜ ǘƻ ƛǘΣ 
ƛƴǘŜǊƭƻŎǳǘƻǊȅ ŀƴŘ ǇŜǊƳŀƴŜƴǘ ƛƴƧǳƴŎǘƛǾŜ ǊŜƭƛŜŦ ǘƻ ǊŜǎǘǊŀƛƴ 
ŀƴȅ ŀƴǘƛŎƛǇŀǘŜŘΣ ǇǊŜǎŜƴǘ ƻǊ ŎƻƴǘƛƴǳƛƴƎ ōǊŜŀŎƘ ƻŦ ǘƘƛǎ 
{ŜŎǘƛƻƴΦ 

моύ Chw/9 a!W9¦w9Υ  wIнh ǿƛƭƭ ƴƻǘ ōŜ ǊŜǎǇƻƴǎƛōƭŜ 
ŦƻǊ ŀƴȅ ŦŀƛƭǳǊŜ ƻǊ ŘŜƭŀȅ ƛƴ ƛǘǎ ǇŜǊŦƻǊƳŀƴŎŜ ŘǳŜ ǘƻ ŎŀǳǎŜǎ 
ōŜȅƻƴŘ ƛǘǎ ǊŜŀǎƻƴŀōƭŜ ŎƻƴǘǊƻƭΣ ƛƴŎƭǳŘƛƴƎΣ ōǳǘ ƴƻǘ ƭƛƳƛǘŜŘ 
ǘƻΣ ƭŀōƻǊ ŘƛǎǇǳǘŜǎΣ ǎǘǊƛƪŜǎΣ ƭƻŎƪƻǳǘǎΣ ǎƘƻǊǘŀƎŜǎ ƻŦ ƻǊ 
ƛƴŀōƛƭƛǘȅ ǘƻ ƻōǘŀƛƴ ƭŀōƻǊΣ ŜƴŜǊƎȅΣ Ǌŀǿ ƳŀǘŜǊƛŀƭǎ ƻǊ 
ǎǳǇǇƭƛŜǎΣ ǿŀǊΣ ǘŜǊǊƻǊƛǎƳΣ ǊƛƻǘΣ ƴŀǘǳǊŀƭ ŘƛǎŀǎǘŜǊǎ ƻǊ 
ƎƻǾŜǊƴƳŜƴǘŀƭ ŀŎǘƛƻƴΦ ¢ƘŜ ŀŎŎŜǇǘŀƴŎŜ ƻŦ ŘŜƭƛǾŜǊȅ ƻŦ 
tǊƻŘǳŎǘǎ ōȅ tǳǊŎƘŀǎŜǊ ǎƘŀƭƭ ŎƻƴǎǘƛǘǳǘŜ ŀ ǿŀƛǾŜǊ ƻŦ ŀƭƭ 
ŎƭŀƛƳǎ ŦƻǊ ƭƻǎǎ ƻǊ ŘŀƳŀƎŜ ŘǳŜ ǘƻ ŀƴȅ ŘŜƭŀȅ ǿƘŀǘǎƻŜǾŜǊΦ 

мпύ 9·thw¢ /hb¢wh[ [!²{Υ wIнh ǿƛƭƭ ƴƻǘ ōŜ ǘƘŜ 
ŜȄǇƻǊǘŜǊ ǳƴŘŜǊ ŀƴȅ ŎƛǊŎǳƳǎǘŀƴŎŜǎΦ Φ Lǘ ƛǎ ǘƘŜ ǎƻƭŜ 
ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ tǳǊŎƘŀǎŜǊ ŀǘ ƛǘǎ ƻǿƴ ŜȄǇŜƴǎŜ ǘƻ ǎŀǘƛǎŦȅ 
ŀƭƭ ƭŜƎŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ŜȄǇƻǊǘ ŀƴŘ ǳǎŜ ƻŦ ǘƘŜ 
tǊƻŘǳŎǘǎ ŦǊƻƳ /ŀƴŀŘŀΦ 

мрύ ¢L¢[9Υ  ¢ƛǘƭŜ ŀƴŘ ƻǿƴŜǊǎƘƛǇ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘǎΣ ƎƻƻŘǎ 
ƻǊ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ǊŜƳŀƛƴ ǿƛǘƘ wIнh ŀƴŘ ǎƘŀƭƭ ƴƻǘ Ǉŀǎǎ 
ǘƻ ǘƘŜ tǳǊŎƘŀǎŜǊ ǳƴǘƛƭ ŀƭƭ ŀƳƻǳƴǘǎ ƻǿƛƴƎ ōȅ ǘƘŜ 
tǳǊŎƘŀǎŜǊ ƘŀǾŜ ōŜŜƴ ǇŀƛŘ ƛƴ ŦǳƭƭΦ  tǳǊŎƘŀǎŜǊ ƎǊŀƴǘǎ ǘƻ 
wIнh ŀ ǎŜŎǳǊƛǘȅ ƛƴǘŜǊŜǎǘ ƛƴ ǎǳŎƘ ǇǊƻŘǳŎǘǎΣ ƎƻƻŘǎ ŀƴŘ 
ŜǉǳƛǇƳŜƴǘ ŀƴŘ ƛƴ ŀƭƭ ƻǘƘŜǊ ǇŜǊǎƻƴŀƭ ǇǊƻǇŜǊǘȅ ƻǿƴŜŘ ōȅ 
ƛǘΦ  

мсύ ¢9wa{ hC t!¸a9b¢Υ  ¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘ ƛƴ 
ŀ ǉǳƻǘŀǘƛƻƴΣ ƛƴǾƻƛŎŜǎ ƻƴ ŀǇǇǊƻǾŜŘ ŎǊŜŘƛǘ ŀŎŎƻǳƴǘǎ ŀǊŜ 
ŘǳŜ ŀƴŘ ǇŀȅŀōƭŜ ǿƛǘƘƛƴ ǘƘƛǊǘȅ όолύ Řŀȅǎ ƻŦ ƛƴǾƻƛŎŜ ŘŀǘŜΦ 
²ƘŜǊŜ ŎǊŜŘƛǘ ƛǎ ƴƻǘ ŜǎǘŀōƭƛǎƘŜŘΣ ǇŀȅƳŜƴǘ ƛǎ ŘǳŜ ŀǘ ǘƛƳŜ 
ƻŦ ǇǳǊŎƘŀǎŜ ǘƘǊƻǳƎƘ ŎŀǎƘΣ ŎƘŜǉǳŜΣ LƴǘŜǊŀŎ 5ŜōƛǘΣ ±ƛǎŀ ƻǊ 
aŀǎǘŜǊ/ŀǊŘΣ ƻǊ ƻǘƘŜǊ ƳŜǘƘƻŘǎ ǘƘŀǘ Ƴŀȅ ōŜŎƻƳŜ 
ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ǘƛƳŜ ǘƻ ǘƛƳŜΦ !ƭƭ ǇŀȅƳŜƴǘǎ Ƴǳǎǘ ōŜ ƛƴ 
/ŀƴŀŘƛŀƴ ŘƻƭƭŀǊǎΦ ¦ƴƭŜǎǎ ǎǇŜŎƛŦƛŎŀƭƭȅ ǇǊƻǾƛŘŜŘ ƛƴ ŀƴ 
ƛƴǾƻƛŎŜΣ ƴƻ ŎŀǎƘ ŘƛǎŎƻǳƴǘ ǎƘŀƭƭ ōŜ ŀǾŀƛƭŀōƭŜ ǘƻ tǳǊŎƘŀǎŜǊΦ  

ŀύ t!¸a9b¢ Lb C¦[[ L{ bh¢ {¦.W9/¢ ¢h 
Ih[5.!/Y{ 9·/9t¢ .¸ ²wL¢¢9b !Dw99a9b¢ !¢ 
¢La9 hC hw59wΣ !b5Σ Lb bh /!{9 L{ t!¸a9b¢ 
/hb¢LbD9b¢ hb ¢I9 t¦w/I!{9w w9/9L±LbD 
t!¸a9b¢ Cwha t¦w/I!{9wϥ{ /¦{¢ha9wΦ 

ōύ {ƘƻǳƭŘ ǇŀȅƳŜƴǘ ƴƻǘ ōŜ ƳŀŘŜ ǘƻ wIнh ǿƘŜƴ ŘǳŜΣ 
wIнh ǊŜǎŜǊǾŜǎ ǘƘŜ ǊƛƎƘǘ ǘƻ ǎǳǎǇŜƴŘ ŀƭƭ ŦǳǘǳǊŜ ŘŜƭƛǾŜǊȅ 
ƻǊ ƻǘƘŜǊ ǇŜǊŦƻǊƳŀƴŎŜ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ tǳǊŎƘŀǎŜǊ 



н  
 ¢ŜǊƳǎ ŀƴŘ /ƻƴŘƛǘƛƻƴǎ ƻŦ {ŀƭŜ όwIπ5ƻƳŜǎǘƛŎύόнлмуύΦŘƻŎȄ 

ǿƛǘƘƻǳǘ ƭƛŀōƛƭƛǘȅ ƻǊ ǇŜƴŀƭǘȅΤ tǳǊŎƘŀǎŜǊ ŀƎǊŜŜǎ ǘƘŀǘ 
wIнh Ƴŀȅ ǊŜǘŀƛƴ ŀƭƭ ǇŀȅƳŜƴǘǎ ǿƘƛŎƘ ƘŀǾŜ ōŜŜƴ ƳŀŘŜ 
ƻƴ ŀŎŎƻǳƴǘ ƻŦ ǘƘŜ ǇǳǊŎƘŀǎŜ ǇǊƛŎŜ ŀǎ ƭƛǉǳƛŘŀǘŜŘ 
ŘŀƳŀƎŜǎΣ 

мтύ /w95L¢Υ  /ǊŜŘƛǘ ǊŜǉǳŜǎǘǎ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ 
ŎƻƳǇƭŜǘƛƻƴ ŀƴŘ ǎǳōƳƛǎǎƛƻƴ ƻŦ ǘƘŜ ǇǊŜǾŀƛƭƛƴƎ wIнh 
/ǊŜŘƛǘ !ǇǇƭƛŎŀǘƛƻƴ ϧ !ƎǊŜŜƳŜƴǘ ōȅ ǘƘŜ tǳǊŎƘŀǎŜǊΦ /ǊŜŘƛǘ 
ŀǇǇǊƻǾŀƭ ƛǎ ŀǘ wIнhΩǎ ǎƻƭŜ ŘƛǎŎǊŜǘƛƻƴΦ ¢ƘŜ ŀǇǇƭƛŎŀōƭŜ 
ǘŜǊƳǎ ŀƴŘ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǘƘŜ wIнh /ǊŜŘƛǘ !ƎǊŜŜƳŜƴǘ 
ǎƘŀƭƭ ǇǊŜǾŀƛƭ ŀǘ ǘƘŜ ǎƻƭŜ ŘƛǎŎǊŜǘƛƻƴ ƻŦ wIнhΦ /ƘŀǊƎƛƴƎ ƻŦ 
ƛƴǘŜǊŜǎǘ ǎƘŀƭƭ ƴƻǘ ōŜ ŎƻƴǎǘǊǳŜŘ ŀǎ wIнh ƎǊŀƴǘƛƴƎ ŀƴȅ 
ŜȄǘŜƴǎƛƻƴ ƻŦ ǘƛƳŜ ƛƴ ǘƘŜ ǘŜǊƳǎ ƻŦ ǇŀȅƳŜƴǘΦ  

муύ bh {9¢πhCCΥ  tǳǊŎƘŀǎŜǊ Ƴŀȅ ƴƻǘ ǎŜǘπƻŦŦ ŀƴȅ 
ŀƳƻǳƴǘǎ ŘǳŜ ǘƻ tǳǊŎƘŀǎŜǊ ŀƎŀƛƴǎǘ ŀƴȅ ŀƳƻǳƴǘ ŘǳŜ ǘƻ 
wIнh ƛƴ ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ ŀƴȅ ǘǊŀƴǎŀŎǘƛƻƴΦ tǳǊŎƘŀǎŜǊ Ƴŀȅ 
ƴƻǘ ƳŀƪŜ ŀƴȅ ŘŜŘǳŎǘƛƻƴ ŦǊƻƳ ŀƴȅ ǇŀȅƳŜƴǘ ŘǳŜ 
ƘŜǊŜǳƴŘŜǊ ōȅ ǊŜŀǎƻƴ ƻŦ ƭƻǎǎ ƻǊ ŘŀƳŀƎŜ ǘƻ tǊƻŘǳŎǘǎ ƛƴ 
ǘǊŀƴǎƛǘΦ 

мфύ ²!ww!b¢¸Υ  wIнh ǎǳōπŎƻƴǘǊŀŎǘǎ ŎƻƴŎǊŜǘŜ 
tǊƻŘǳŎǘǎ ŘŜǎƛƎƴŜŘ ŦƻǊ ǳǎŜ ŀǘ ƳŀȄƛƳǳƳ ƻƴŜ όмύ aŜǘŜǊ 
ōǳǊƛŀƭ ŘŜǇǘƘ ƛƴ ƴƻƴπǘǊŀŦŦƛŎ ŀǊŜŀǎ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘΦ 
wIнh ŎƻƴŎǊŜǘŜ tǊƻŘǳŎǘǎ ŀǊŜ ŎƻǾŜǊŜŘ ōȅ ŀ ǘǿŜƭǾŜ όмнύ 
ƳƻƴǘƘ ƭƛƳƛǘŜŘ ǿŀǊǊŀƴǘȅ όǘƘŜ ά[ƛƳƛǘŜŘ ²ŀǊǊŀƴǘȅέύ 
ŀƎŀƛƴǎǘ ŘŜŦŜŎǘǎ ƛƴ ƳŀǘŜǊƛŀƭ ŀƴŘ ǿƻǊƪƳŀƴǎƘƛǇ ŦǊƻƳ ǘƘŜ 
ŘŀǘŜ ƻŦ ŘŜƭƛǾŜǊȅ ǘƻ tǳǊŎƘŀǎŜǊ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǘƛǇǳƭŀǘŜŘ 
ƛƴ ǿǊƛǘƛƴƎ ōȅ wIнhΦ  

ŀύ wIнh ƴƻǊ ƛǘǎΩ ǎǳǇǇƭƛŜǊ ǿƛƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ƻǊ ƭƛŀōƭŜ 
ǳƴŘŜǊ ǘƘŜ [ƛƳƛǘŜŘ ²ŀǊǊŀƴǘȅ ŦƻǊ όƛύ ŀƴȅ ŘŜŦŜŎǘǎ 
ŀǘǘǊƛōǳǘŜŘ ǘƻ ƛƳǇǊƻǇŜǊ ōŀŎƪŦƛƭƭƛƴƎΣ ƴƻǊƳŀƭ ǿŜŀǊ ŀƴŘ 
ǘŜŀǊ ƻǊ ŦŀƛƭǳǊŜ ƻŦ ŀƴȅ ǇŀǊǘ ƻǊ ǇŀǊǘǎ ŦǊƻƳ ŜȄǘŜǊƴŀƭ 
ŦƻǊŎŜǎΣ ƛƴŎƭǳŘƛƴƎ ǿƛǘƘƻǳǘ ƭƛƳƛǘŀǘƛƻƴ ŎƻǊǊƻǎƛǾŜ 
ŜŦŦƭǳŜƴǘǎΣ ŎƻǊǊƻǎƛǾŜ ǎƻƛƭǎΣ ǾŜƘƛŎǳƭŀǊ ƻǊ ƻǘƘŜǊ ƛƳǇŀŎǘΣ 
ŦǊƻǎǘ ƘŜŀǾŜΣ ǾŀƴŘŀƭƛǎƳΣ ŜŀǊǘƘǉǳŀƪŜ ƻǊ ƻǘƘŜǊ CƻǊŎŜ 
aŀƧŜǳǊŜΤ όƛƛύ tǊƻŘǳŎǘǎ ƴƻǘ ƛƴǎǘŀƭƭŜŘ ŀƴŘκƻǊ 
ƳŀƛƴǘŀƛƴŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ŀǇǇƭƛŎŀōƭŜ ƭŀǿǎΣ ŎƻŘŜǎ ŀƴŘ 
wIнhΩǎ ƛƴǎǘǊǳŎǘƛƻƴǎ όƛƛƛύ ǳǎŜ ƻŦ ǘƘŜ tǊƻŘǳŎǘǎ ǿƛǘƘ 
ƛƴŎƻƳǇŀǘƛōƭŜ ƎƻƻŘǎ ƻǊ ǳƴƛƴǘŜƴŘŜŘ ǳǎŜΤ όƛǾύ ŘŜŦŜŎǘǎ ƛƴ 
ŀƴȅ ǇƻǊǘƛƻƴ ƻǊ ǇŀǊǘ ƻŦ ǘƘŜ tǊƻŘǳŎǘǎ ƳŀƴǳŦŀŎǘǳǊŜŘ 
ŀƴŘκƻǊ ƛƴǎǘŀƭƭŜŘ ōȅ ƻǘƘŜǊǎΦ   

ōύ tǳǊŎƘŀǎŜǊ ǎƘŀƭƭ ƎƛǾŜ wIнh ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ 
ƛƴǾŜǎǘƛƎŀǘŜ ŀƴȅ ŀƭƭŜƎŜŘ ŘŜŦŜŎǘǎΤ wIнh ǿƛƭƭ ƳŀƪŜ ŜǾŜǊȅ 
ƎƻƻŘ ŦŀƛǘƘ ŜŦŦƻǊǘ ǘƻ ǊŜǇŀƛǊΣ ƻǊ ŀǘ ƛǘǎ ǎƻƭŜ ƻǇǘƛƻƴΣ 
ǊŜǇƭŀŎŜ ŀǘ ƴƻ ŎƘŀǊƎŜ ŀƴȅ tǊƻŘǳŎǘǎ ŦƻǳƴŘ ǘƻ ōŜ 
ŘŜŦŜŎǘƛǾŜ ŘǳǊƛƴƎ ǘƘŜ [ƛƳƛǘŜŘ ²ŀǊǊŀƴǘȅ ǇŜǊƛƻŘΦ 

Ŏύ ¢ƘŜ [ƛƳƛǘŜŘ ²ŀǊǊŀƴǘȅ ǎǇŜŎƛŦƛŎŀƭƭȅ ŜȄŎƭǳŘŜǎ ƻǘƘŜǊ 
ƻƴπǎƛǘŜ ǎŜǊǾƛŎŜ ǘƛƳŜ ŀƴŘ ƳŀǘŜǊƛŀƭǎΦ   

Řύ CƻǊ ŎƻƳǇƻƴŜƴǘǎ ƴƻǘ ǎǳǇǇƭƛŜŘ ōȅ wIнhΣ ǘƘŜ 
ǿŀǊǊŀƴǘȅ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ƻǊƛƎƛƴŀƭ ŜǉǳƛǇƳŜƴǘ 
ƳŀƴǳŦŀŎǘǳǊŜǊ ŀƴŘκƻǊ ǎǳǇǇƭƛŜǊΦ !ƴȅ ŎƻƳǇƻƴŜƴǘǎ 
ŦƻǳƴŘ ǘƻ ōŜ ŘŜŦŜŎǘƛǾŜ Ƴǳǎǘ ōŜ ƻŦŦŜǊŜŘ ŀǘΣ ƻǊ ǎƘƛǇǇŜŘ 
ŦǊŜƛƎƘǘ ǇǊŜǇŀƛŘ ǘƻ ǘƘŜ wIнh ŦŀŎƛƭƛǘȅ ŦƻǊ ƛƴǎǇŜŎǘƛƻƴ ŀƴŘ 
ŜȄŀƳƛƴŀǘƛƻƴΦ wIнhΩǎ ƻōƭƛƎŀǘƛƻƴ ǳƴŘŜǊ ǘƘŜ 
ƳŀƴǳŦŀŎǘǳǊŜǊ ƻǊ ǎǳǇǇƭƛŜǊ ǿŀǊǊŀƴǘȅ ƛǎ ƭƛƳƛǘŜŘ ǘƻ ǊŜǇŀƛǊ 
ƻǊ ǊŜǇƭŀŎŜƳŜƴǘΦ   

Ŝύ aŀƴǳŦŀŎǘǳǊŜǊΩǎ ǿŀǊǊŀƴǘƛŜǎ ǎǇŜŎƛŦƛŎŀƭƭȅ ŜȄŎƭǳŘŜ 
ƻǘƘŜǊ ƻƴπǎƛǘŜ ǎŜǊǾƛŎŜ ǘƛƳŜ ϧ ƳŀǘŜǊƛŀƭǎΦ 

нлύ {9w±L/9{Υ  wIнh Ƴŀȅ ǇǊƻǾƛŘŜ {ŜǊǾƛŎŜǎ ǇǳǊǎǳŀƴǘ 
ǘƻ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΣ ŀǎǎǳƳǇǘƛƻƴǎ ŀƴŘ ǎǳŎƘ ƻǘƘŜǊ 
ƛƴŦƻǊƳŀǘƛƻƴ ǎŜǘ ƻǳǘ ƛƴ ŀ ǉǳƻǘŀǘƛƻƴ ƻǊ ŜǎǘƛƳŀǘŜΦ  ¦ƴƭŜǎǎ 
ƻǘƘŜǊǿƛǎŜ ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ǉǳƻǘŀǘƛƻƴ ƻǊ 
ŜǎǘƛƳŀǘŜΣ tǳǊŎƘŀǎŜǊ ǿƛƭƭ Ǉŀȅ ŀƭƭ ƭŀōƻǳǊ ǘƛƳŜ ŀƴŘ 
ƳŀǘŜǊƛŀƭǎΣ ŀƴŘ ǳǎǳŀƭ ŀƴŘ ŎǳǎǘƻƳŀǊȅ ŦŜŜǎ ƛƴŎǳǊǊŜŘ ōȅ 
wIнh ŀƴŘ ƛǘǎ ǇŜǊǎƻƴƴŜƭ ŘǳǊƛƴƎ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ 
{ŜǊǾƛŎŜǎΦ wIнh ƳŀȅΣ ƛƴ ƛǘǎ ǎƻƭŜ ŘƛǎŎǊŜǘƛƻƴΣ ǎǳōŎƻƴǘǊŀŎǘ ƻǊ 
ƻǘƘŜǊǿƛǎŜ ǇǊƻǾƛŘŜ ǘƘŜ {ŜǊǾƛŎŜǎ όƻǊ ǇŀǊǘǎ ǘƘŜǊŜƻŦύ 
ǘƘǊƻǳƎƘ ǘƘƛǊŘ ǇŀǊǘƛŜǎΦ t¦w/I!{9w {I![[ w9a!Lb 
w9{thb{L.[9 Chw ![[ h¢I9w !{t9/¢{ hC ¢I9 ²hwY 
Lb/[¦5LbD /hat[L!b/9 ²L¢I ¢I9 [h/![ 
w9D¦[!¢Lhb{Φ w9{thb{L.L[L¢¸ Chw {L¢9 {!C9¢¸ !b5 
/hb{¢w¦/¢Lhb a9!b{ !b5 a9¢Ih5{ w9a!Lb ²L¢I 
t¦w/I!{9w !b5κhw L¢{ !D9b¢{Φ 

ŀύ {ŜǊǾƛŎŜǎ ǿƛƭƭ ōŜ ǇŜǊŦƻǊƳŜŘ ƛƴ ŀ ǇǊƻŦŜǎǎƛƻƴŀƭ 
ƳŀƴƴŜǊ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ŀǇǇƭƛŎŀōƭŜ ƛƴŘǳǎǘǊȅ 
ǎǘŀƴŘŀǊŘǎΦ 9ȄŎŜǇǘ ŀǎ ƻǘƘŜǊǿƛǎŜ ǇǊƻǾƛŘŜŘ ƛƴ ŀ 

ǉǳƻǘŀǘƛƻƴ ƻǊ ŎƻƴǘǊŀŎǘΣ wIнh ǿƛƭƭΣ ǿƛǘƘƛƴ ǘƘŜ ǇŜǊƛƻŘ ƻŦ 
ƻƴŜπƘǳƴŘǊŜŘ ϧ ǘǿŜƴǘȅ όмнлύ Řŀȅǎ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ŘŀǘŜ 
ƻŦ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ tǊƻŘǳŎǘǎΣ ǊŜǇŀƛǊ ŀƴȅ ŘŜŦŜŎǘƛǾŜ 
ǿƻǊƪƳŀƴǎƘƛǇ ƛƴ {ŜǊǾƛŎŜǎΦ ¢IL{ ²!ww!b¢¸ L{ 
9·/[¦{L±9Φ wIнh 9·tw9{{[¸ 5L{/[!La{Σ !b5 
t¦w/I!{9w 9·tw9{{[¸ ²!L±9{Σ ![[ h¢I9w 
²!ww!b¢L9{Σ w9tw9{9b¢!¢Lhb{ !b5 
D¦!w!b¢99{Σ ²I9¢I9w hw![ hw ²wL¢¢9bΣ 
Lat[L95 hw {¢!¢¦¢hw¸ Lb w9{t9/¢ hC {9w±L/9{ hw 
!b¸ thw¢Lhb ¢I9w9hCΣ Lb/[¦5LbD ²L¢Ih¦¢ 
[LaL¢!¢LhbΣ !b¸ Lat[L95 ²!ww!b¢¸ hC 
a9w/I!b¢!.L[L¢¸ hw CL¢b9{{ Chw ! t!w¢L/¦[!w 
t¦wth{9Φ 

нмύ ²!ww!b¢¸ 5L{/[!La9wΥ  wIнh ƳŀƪŜǎ ŜǾŜǊȅ 
ŜŦŦƻǊǘ ǘƻ ŀŎŎǳǊŀǘŜƭȅ ŘŜǎŎǊƛōŜ tǊƻŘǳŎǘ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘκƻǊ 
ŘǊŀǿƛƴƎǎ ŀƴŘ ƛǘǎ {ŜǊǾƛŎŜǎΦ {ǳŎƘ ŘŜǎŎǊƛǇǘƛƻƴǎ ŀǊŜ ŦƻǊ 
ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ǇǳǊǇƻǎŜǎ ƻƴƭȅ ŀƴŘ Řƻ ƴƻǘ ŜȄǇǊŜǎǎ ƻǊ ƛƳǇƭȅ 
ŀ ǿŀǊǊŀƴǘȅ ƻǊ ŎƻƴŘƛǘƛƻƴ ǘƘŀǘ ǘƘŜ tǊƻŘǳŎǘǎ ŀǊŜ 
ŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ŀ ǇŀǊǘƛŎǳƭŀǊ ǇǳǊǇƻǎŜΦ bƻ ǿŀǊǊŀƴǘȅ ƻǊ 
ŎƻƴŘƛǘƛƻƴΣ ŜȄǇǊŜǎǎ ƻǊ ƛƳǇƭƛŜŘΣ ƻǘƘŜǊ ǘƘŀƴ ŀǎ ǎŜǘ ŦƻǊǘƘ ƛƴ 
ǘƘŜ [ƛƳƛǘŜŘ ²ŀǊǊŀƴǘȅ ŀōƻǾŜ ƛǎ ƳŀŘŜ ƻǊ ŀǳǘƘƻǊƛȊŜŘ ōȅ 
wIнhΦ  

ннύ [LaL¢!¢Lhb hC [L!.L[L¢¸ !b5 ¢La9 Chw /[!La{Υ  
!ƴȅ ƭƛŀōƛƭƛǘȅ ŦƻǊ ƛƴŘƛǊŜŎǘΣ ǎǇŜŎƛŀƭΣ ŜȄŜƳǇƭŀǊȅΣ ǇǳƴƛǘƛǾŜΣ 
ŎƻƴǎŜǉǳŜƴǘƛŀƭ ƻǊ ƛƴŎƛŘŜƴǘŀƭ ŘŀƳŀƎŜǎ ƛǎ ŜȄǇǊŜǎǎƭȅ 
ŘƛǎŎƭŀƛƳŜŘ ōȅ wIнhΦ wIнhΩǎ ƭƛŀōƛƭƛǘȅ ƛƴ ŀƭƭ ŜǾŜƴǘǎ ŦƻǊ ŀƭƭ 
ŘŀƳŀƎŜǎΣ ƭƻǎǎŜǎ ŀƴŘ ŎŀǳǎŜǎ ƻŦ ŀŎǘƛƻƴ όǿƘŜǘƘŜǊ ƛƴ 
ŎƻƴǘǊŀŎǘΣ ǘƻǊǘ ƻǊ ƻǘƘŜǊǿƛǎŜύ ǎƘŀƭƭ ōŜ ƭƛƳƛǘŜŘ ƛƴ ǘƘŜ 
ŀƎƎǊŜƎŀǘŜ ǘƻΣ ŀƴŘ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘΣ ǘƘŜ ǇǳǊŎƘŀǎŜ ǇǊƛŎŜ 
ǇŀƛŘ ōȅ ǘƘŜ tǳǊŎƘŀǎŜǊ ŦƻǊ ǘƘŜ tǊƻŘǳŎǘ ƛƴ ǉǳŜǎǘƛƻƴΦ  !ƴȅ 
ŎƭŀƛƳǎ ŀƎŀƛƴǎǘ wIнh Ƴǳǎǘ ōŜ ōǊƻǳƎƘǘ ǿƛǘƘƛƴ ƻƴŜ όмύ ȅŜŀǊ 
ŀŦǘŜǊ ǘƘŜ ŎŀǳǎŜ ƻŦ ŀŎǘƛƻƴ ŀǊƛǎŜǎΣ ƴƻǘǿƛǘƘǎǘŀƴŘƛƴƎ ŀƴȅ 
ŀǇǇƭƛŎŀōƭŜ ǎǘŀǘǳǘŜ ƻŦ ƭƛƳƛǘŀǘƛƻƴǎΦ   

ноύ twh5¦/¢ w9¢¦wb{Υ  !ƴȅ ŎŀƴŎŜƭƭŀǘƛƻƴ ƻǊ ǊŜǘǳǊƴ 
Ƴǳǎǘ ōŜ ŀǇǇǊƻǾŜŘ ōȅ wIнh όƛƴ ƛǘǎ ŘƛǎŎǊŜǘƛƻƴύΣ ōŜ 
ŀŎŎƻƳǇŀƴƛŜŘ ōȅ ǇǊƻƻŦ ƻŦ ǇǳǊŎƘŀǎŜΣ ŀƴŘ Ƴŀȅ ōŜ ǎǳōƧŜŎǘ 
ǘƻ ǊŜǎǘƻŎƪƛƴƎ ŀƴŘ ƻǘƘŜǊ ŎƘŀǊƎŜǎΦ Lƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŀǇǇǊƻǾŀƭ 
ƻŦ ŀ ǊŜǘǳǊƴ ǊŜǉǳŜǎǘΣ όŀύ ŀƭƭ ǊŜǘǳǊƴǎ Ƴǳǎǘ ōŜ ǎƘƛǇǇŜŘ 
ŦǊŜƛƎƘǘ ǇǊŜǇŀƛŘ ŀǘ tǳǊŎƘŀǎŜǊΩǎ ŜȄǇŜƴǎŜΤ ŀƴŘ όōύ ƻƴƭȅ 
tǊƻŘǳŎǘǎ ƻŦ ŎǳǊǊŜƴǘ ƳŀƴǳŦŀŎǘǳǊŜ ƛƴ ǎŀƭŀōƭŜ ŦƻǊ ŎƻƴŘƛǘƛƻƴ 
ǿƛƭƭ ōŜ ŀŎŎŜǇǘŜŘ ŦƻǊ ŎǊŜŘƛǘΦ 

нпύ Lb59abL¢¸Υ  tǳǊŎƘŀǎŜǊ ƘŜǊŜōȅ ŀǎǎǳƳŜǎ ŀƴŘ 
ŀƎǊŜŜǎ ǘƻ ƛƴŘŜƳƴƛŦȅΣ ŘŜŦŜƴŘΣ ŀƴŘ ƘƻƭŘ ƘŀǊƳƭŜǎǎ wIнhΣ 
ŜŀŎƘ ƻŦ ƛǘǎ ŀŦŦƛƭƛŀǘŜǎ ŀƴŘκƻǊ ŀƭƭ ƻŦ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ ŀƎŜƴǘǎΣ 
ŘƛǊŜŎǘƻǊǎΣ ƻŦŦƛŎŜǊǎΣ ŜƳǇƭƻȅŜŜǎΣ ǎǳōŎƻƴǘǊŀŎǘƻǊǎΣ ǎǳǇǇƭƛŜǊǎ 
ŀƴŘ ƛƴǾƛǘŜŜǎ ŦǊƻƳ ŀƴŘ ŀƎŀƛƴǎǘ ŀƴȅ ŀƴŘ ŀƭƭ ǎǳƳǎΣ ƭƻǎǎŜǎΣ 
ŘŀƳŀƎŜǎΣ ŎƭŀƛƳǎΣ ŎƻǎǘǎΣ ŘǳǘƛŜǎΣ ǎǳƛǘǎΣ ŀŎǘƛƻƴǎΣ ŎŀǳǎŜǎ ƻŦ 
ŀŎǘƛƻƴΣ ƭƛŀōƛƭƛǘƛŜǎΣ ŘŜƳŀƴŘǎ ŀƴŘ ŜȄǇŜƴǎŜǎ όƛƴŎƭǳŘƛƴƎ ƭŜƎŀƭ 
ŦŜŜǎ ŀƴŘ ƻǘƘŜǊ ƭŜƎŀƭ ŜȄǇŜƴǎŜǎ ƻƴ ŀ Ŧǳƭƭ ƛƴŘŜƳƴƛǘȅ ōŀǎƛǎύ 
ƻŦ ǿƘŀǘǎƻŜǾŜǊ ƪƛƴŘ ŀƴŘ ƴŀǘǳǊŜ ŀǊƛǎƛƴƎ ƻǳǘ ƻŦ όŀύ 
tǳǊŎƘŀǎŜǊΩǎ ǇǳǊŎƘŀǎŜΣ ǳǎŜΣ ǇƻǎǎŜǎǎƛƻƴΣ ƻǿƴŜǊǎƘƛǇΣ 
ƻǇŜǊŀǘƛƻƴΣ ŎƻƴŘƛǘƛƻƴΣ ǊŜǎŀƭŜΣ ǘǊŀƴǎŦŜǊΣ ƛƳǇƻǊǘΣ ŜȄǇƻǊǘΣ 
ǘǊŀƴǎǇƻǊǘŀǘƛƻƴΣ ŘƛǎǇƻǎŀƭΣ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ tǊƻŘǳŎǘ ƻǊ 
ƻǘƘŜǊǿƛǎŜ ǊŜƭŀǘƛƴƎ ǘƻΣ ŎƻƴƴŜŎǘŜŘ ǿƛǘƘ ƛƴ ŀƴȅ ǿŀȅΣ ŀǊƛǎƛƴƎ 
ƻǳǘ ƻŦΣ ƻǊ ƻƴ ŀŎŎƻǳƴǘ ƻŦ tǊƻŘǳŎǘǎΣ {ŜǊǾƛŎŜǎ ƻǊ ǘƘŜǎŜ 
¢ŜǊƳǎΤ ŀƴŘκƻǊ όōύ tǳǊŎƘŀǎŜǊΩǎ Ǿƛƻƭŀǘƛƻƴ ƻǊ ŀƭƭŜƎŜŘ 
Ǿƛƻƭŀǘƛƻƴ ƻŦ ŀƴȅ ŦƻǊŜƛƎƴΣ ŦŜŘŜǊŀƭΣ ǇǊƻǾƛƴŎƛŀƭΣ ŎƻǳƴǘȅΣ 
ƳǳƴƛŎƛǇŀƭ ƻǊ ƭƻŎŀƭ ƭŀǿǎ ƻǊ ǊŜƎǳƭŀǘƛƻƴΦ ¢Ƙƛǎ ƛƴŘŜƳƴƛǘȅ ǿƛƭƭ 
ǎǳǊǾƛǾŜ ǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ¢ŜǊƳǎΦ 

нрύ /hbCL59b¢L![L¢¸Υ 9ȄŎŜǇǘ ŀǎ ǊŜǉǳƛǊŜŘ ōȅ ƭŀǿ ƻǊ 
ǿƛǘƘ ǘƘŜ ŜȄǇǊŜǎǎ ǿǊƛǘǘŜƴ ŎƻƴǎŜƴǘ ƻŦ wIнhΣ tǳǊŎƘŀǎŜǊ 
ŀƎǊŜŜǎ ǘƻ ǊŜŎŜƛǾŜ ŀƴŘ Ƴŀƛƴǘŀƛƴ ŀƭƭ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜŎŜƛǾŜŘ 
ŦǊƻƳ wIнhΣ ƛƴŎƭǳŘƛƴƎ ǿƛǘƘƻǳǘ ƭƛƳƛǘŀǘƛƻƴΣ ǇǊƛŎƛƴƎ ŀƴŘ 
ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΣ ƛƴ ŎƻƴŦƛŘŜƴŎŜΣ ǳǎƛƴƎ ǘƘŜ ǎŀƳŜ ŘŜƎǊŜŜ ƻŦ 
ŎŀǊŜ ǿƘƛŎƘ tǳǊŎƘŀǎŜǊ ŜƳǇƭƻȅǎ ǿƛǘƘ ƛǘǎ ƻǿƴ ŎƻƴŦƛŘŜƴǘƛŀƭ 
ƛƴŦƻǊƳŀǘƛƻƴΣ ǇǊƻǾƛŘŜŘ ǘƘƛǎ ƛǎ ƴƻ ƭŜǎǎ ǘƘŀƴ ŀ ǊŜŀǎƻƴŀōƭŜ 
ǎǘŀƴŘŀǊŘ ƻŦ ŎŀǊŜΣ ŀƴŘ tǳǊŎƘŀǎŜǊ ǿƛƭƭ ƴƻǘ ŘƛǎŎƭƻǎŜ ǘƻ ŀƴȅ 
ǇŜǊǎƻƴ ƻǊ Ŝƴǘƛǘȅ ƻǊ ƳŀƪŜ ǇǳōƭƛŎ ƻǊ ŀǳǘƘƻǊƛȊŜ ǘƘŜ 
ŘƛǎŎƭƻǎǳǊŜ ƻŦ ŀƴȅ ǎǳŎƘ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ǿƛƭƭ ƴƻǘ ǳǎŜ ǎǳŎƘ 
ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ŀƴȅ ǇǳǊǇƻǎŜΣ ŜȄŎŜǇǘ ŀǎ ŜȄǇǊŜǎǎƭȅ ŀƎǊŜŜŘ 
ǘƻ ōȅ wIнh ƛƴ ǿǊƛǘƛƴƎ ƻǊ ƛƴ ŀƴƻǘƘŜǊ ŀǇǇƭƛŎŀōƭŜ 
ŀƎǊŜŜƳŜƴǘ ōŜǘǿŜŜƴ wIнh ŀƴŘ tǳǊŎƘŀǎŜǊΦ tǳǊŎƘŀǎŜǊ 
ŀŎƪƴƻǿƭŜŘƎŜǎ ǘƘŀǘ ƛǘǎ ŦŀƛƭǳǊŜ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ 
ǇǊƻǾƛǎƛƻƴǎ ƻŦ ǘƘƛǎ ǎŜŎǘƛƻƴ Ƴŀȅ ŎŀǳǎŜ ƛǊǊŜǇŀǊŀōƭŜ ƘŀǊƳ ǘƻ 
wIнh ǿƘƛŎƘ Ŏŀƴƴƻǘ ōŜ ŀŘŜǉǳŀǘŜƭȅ ŎƻƳǇŜƴǎŀǘŜŘ ŦƻǊ ƛƴ 
ŘŀƳŀƎŜǎΣ ŀƴŘ ŀŎŎƻǊŘƛƴƎƭȅ ŀŎƪƴƻǿƭŜŘƎŜǎ ǘƘŀǘ wIнh ǿƛƭƭ 

ōŜ ŜƴǘƛǘƭŜŘ ǘƻ ŎƭŀƛƳΣ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ŀƴȅ ƻǘƘŜǊ ǊŜƳŜŘƛŜǎ 
ŀǾŀƛƭŀōƭŜ ǘƻ ƛǘΣ ƛƴǘŜǊƭƻŎǳǘƻǊȅ ŀƴŘ ǇŜǊƳŀƴŜƴǘ ƛƴƧǳƴŎǘƛǾŜ 
ǊŜƭƛŜŦ ǘƻ ǊŜǎǘǊŀƛƴ ŀƴȅ ŀƴǘƛŎƛǇŀǘŜŘΣ ǇǊŜǎŜƴǘ ƻǊ ŎƻƴǘƛƴǳƛƴƎ 
ōǊŜŀŎƘ ƻŦ ǘƘƛǎ {ŜŎǘƛƻƴΦ 

нсύ ²!L±9wΥ  wIнhϥǎ ŦŀƛƭǳǊŜ ǘƻ ƛƴǎƛǎǘ ƻƴ ǎǘǊƛŎǘ 
ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜǎŜ ¢ŜǊƳǎ ƻǊ ǘƻ ŜƴŦƻǊŎŜ ŀ ŘŜŦŀǳƭǘ 
ǳǇƻƴ ǘƘŜ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ŀƴȅ ǎƛƴƎƭŜΣ ǊŜǇŜŀǘŜŘΣ ƻǊ 
ŎƻƴǘƛƴǳƛƴƎ Ǿƛƻƭŀǘƛƻƴ ƻŦ ŀƴȅ ǇŀǊǘƛŎǳƭŀǊ ǘŜǊƳ ƻǊ ŎƻƴŘƛǘƛƻƴ 
ƘŜǊŜƻŦΣ ǎƘŀƭƭ ƴƻǘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀ ǿŀƛǾŜǊ ƻŦ wIнhϥǎ ǊƛƎƘǘ 
ǘƻ ƛƴǎƛǎǘ ƻƴ ǎǘǊƛŎǘ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜǎŜ ¢ŜǊƳǎ ƻǊ ǘƻ 
ŜƴŦƻǊŎŜ ŀ ŘŜŦŀǳƭǘ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ Ǿƛƻƭŀǘƛƻƴ ƻŦ ŀƴȅ 
ƻǘƘŜǊ ǘŜǊƳ ƻǊ ŎƻƴŘƛǘƛƻƴ ƻǊΣ ŀǘ ŀƴȅ ƭŀǘŜǊ ǘƛƳŜ ƻǊ ǳǇƻƴ ŀƴȅ 
ǎǳōǎŜǉǳŜƴǘ ƻŎŎǳǊǊŜƴŎŜΣ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŀǘ ǇŀǊǘƛŎǳƭŀǊ 
ǘŜǊƳ ƻǊ ŎƻƴŘƛǘƛƻƴΦ   

нтύ {9±9w!.L[L¢¸Υ  LŦ ŀƴȅ ǇǊƻǾƛǎƛƻƴ ƻŦ ǘƘŜ ¢ŜǊƳǎ ŀƴŘ 
/ƻƴŘƛǘƛƻƴǎ ƛǎ ƘŜƭŘ ǘƻ ōŜ ǾƻƛŘΣ ƴǳƭƭΣ ǳƴƭŀǿŦǳƭ ƻǊ ƻǘƘŜǊǿƛǎŜ 
ǳƴŜƴŦƻǊŎŜŀōƭŜΣ ǘƘŀǘ ǇǊƻǾƛǎƛƻƴ ǎƘŀƭƭ ōŜ ǘǊŜŀǘŜŘ ŀǎ ŀ 
ǎŜǇŀǊŀǘŜ ŀƴŘ ƛƴŘŜǇŜƴŘŜƴǘ ŎƭŀǳǎŜΦ  ¢ƘŜ ǊŜƳŀƛƴŘŜǊ ƻŦ ǘƘŜ 
¢ŜǊƳǎ ŀƴŘ /ƻƴŘƛǘƛƻƴǎ ǿƛƭƭ ŎƻƴǘƛƴǳŜ ǘƻ ōŜ ƛƴ Ŧǳƭƭ ŦƻǊŎŜ ŀƴŘ 
ŜŦŦŜŎǘΦ 

нуύ Dh±9wbLbD [!²Υ ¢ƘŜǎŜ ǘŜǊƳǎ ŀƴŘ ŎƻƴŘƛǘƛƻƴǎ 
ǿƛƭƭ ōŜ ƎƻǾŜǊƴŜŘ ōȅΣ ŀƴŘ ƛƴǘŜǊǇǊŜǘŜŘ ŀƴŘ ŜƴŦƻǊŎŜŘ ƛƴ 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘΣ ǘƘŜ ƭŀǿǎ ƛƴ ŦƻǊŎŜ ƛƴ ǘƘŜ tǊƻǾƛƴŎŜ ƻŦ 
hƴǘŀǊƛƻ ŀƴŘ ǎƘŀƭƭ ōŜ ǘǊŜŀǘŜŘ ƛƴ ŀƭƭ ǊŜǎǇŜŎǘǎ ŀǎ ŀƴ hƴǘŀǊƛƻ 
/ƻƴǘǊŀŎǘΦ 

нфύ 9b¢Lw9 !Dw99a9b¢Υ ¢ƘŜǎŜ ¢ŜǊƳǎΣ ŀƴŘ ŀƴȅ 
ǉǳƻǘŀǘƛƻƴ ƻǊ ŜǎǘƛƳŀǘŜ ǘƘŀǘ ƛƴŎƻǊǇƻǊŀǘŜǎ ǘƘŜǎŜ ¢ŜǊƳǎ ōȅ 
ǊŜŦŜǊŜƴŎŜΣ ŀǊŜ ǘƘŜ ŎƻƳǇƭŜǘŜ ŀƴŘ ŜȄŎƭǳǎƛǾŜ ŀƎǊŜŜƳŜƴǘ 
ōŜǘǿŜŜƴ ǘƘŜ ǇŀǊǘƛŜǎ ŀƴŘ ǎǳǇŜǊǎŜŘŜǎ ŀƭƭ ǇǊƻǾƛǎƛƻƴǎ ŀƴŘ 
ŎƻƴŎǳǊǊŜƴǘ ŀƎǊŜŜƳŜƴǘǎΣ ǳƴŘŜǊǎǘŀƴŘƛƴƎΣ ƴŜƎƻǘƛŀǘƛƻƴǎ 
ŀƴŘ ŘƛǎŎǳǎǎƛƻƴǎΣ ǿƘŜǘƘŜǊ ƻǊŀƭ ƻǊ ǿǊƛǘǘŜƴ ƻŦ ǘƘŜ ǇŀǊǘƛŜǎ 
ŀƴŘ ǘƘŜǊŜ ŀǊŜ ƴƻ ǿŀǊǊŀƴǘƛŜǎΣ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴǎ ƻǊ ƻǘƘŜǊ 
ŀƎǊŜŜƳŜƴǘǎ ōŜǘǿŜŜƴ ǘƘŜ ǇŀǊǘƛŜǎ ƛƴ ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ ƛǘǎ 
ǎǳōƧŜŎǘ ƳŀǘǘŜǊ ŜȄŎŜǇǘ ŀǎ ǎǇŜŎƛŦƛŎŀƭƭȅ ǎŜǘ ŦƻǊǘƘ ƛƴ ǘƘŜǎŜ 
¢ŜǊƳǎΦ 

олύ aL{/9[[!b9h¦{Υ  ¢ƘŜǎŜ ¢ŜǊƳǎ ŀǊŜ ōƛƴŘƛƴƎ ǳǇƻƴ 
ŀƴŘ ƛƴǳǊŜ ǘƻ ǘƘŜ ōŜƴŜŦƛǘ ƻŦ ǘƘŜ ǇŀǊǘƛŜǎ ƘŜǊŜǘƻ ŀƴŘ ǘƘŜƛǊ 
ǊŜǎǇŜŎǘƛǾŜ ǎǳŎŎŜǎǎƻǊǎΣ ǇŜǊƳƛǘǘŜŘ ŀǎǎƛƎƴǎ ŀƴŘ 
ǘǊŀƴǎŦŜǊŜŜǎΦ 9ŀŎƘ tŀǊǘȅΩǎ ƻōƭƛƎŀǘƛƻƴǎ ǿƘƛŎƘ ōȅ ǘƘŜƛǊ 
ƴŀǘǳǊŜ ŀǊŜ ƛƴǘŜƴŘŜŘ ǘƻ ǎǳǊǾƛǾŜ ōŜȅƻƴŘ ǘƘŜ ǘŜǊƳƛƴŀǘƛƻƴΣ 
ŎŀƴŎŜƭƭŀǘƛƻƴ ƻǊ ŜȄǇƛǊŀǘƛƻƴ ƻŦ ǘƘŜǎŜ ¢ŜǊƳǎΣ ǎƘŀƭƭ ǎǳǊǾƛǾŜ 
ƛƴŎƭǳŘƛƴƎ ǿƛǘƘƻǳǘ ƭƛƳƛǘŀǘƛƻƴΣ tǳǊŎƘŀǎŜǊΩǎ ǇŀȅƳŜƴǘ 
ƻōƭƛƎŀǘƛƻƴǎΣ ŎƻƴŦƛŘŜƴǘƛŀƭƛǘȅ ƻōƭƛƎŀǘƛƻƴǎΣ 
ƛƴŘŜƳƴƛŦƛŎŀǘƛƻƴǎΣ ŀƴȅ ŘƛǎŎƭŀƛƳŜǊ ƻŦ ǿŀǊǊŀƴǘƛŜǎΣ 
ƭƛƳƛǘŀǘƛƻƴǎ ƻŦ ƭƛŀōƛƭƛǘȅ ŀƴŘ ǘƛƳŜ ŦƻǊ ŎƭŀƛƳǎΣ ǎŜǾŜǊŀōƛƭƛǘȅΣ 
ƎƻǾŜǊƴƛƴƎ ƭŀǿΣ ŘƛǎǇǳǘŜ ǊŜǎƻƭǳǘƛƻƴΣ ŜƴǘƛǊŜ ŀƎǊŜŜƳŜƴǘ ŀƴŘ 
ǘƘƛǎ {ŜŎǘƛƻƴ олύΦ tǳǊŎƘŀǎŜǊ Ƴŀȅ ƴƻǘ ŀǎǎƛƎƴ ǘƘŜǎŜ ¢ŜǊƳǎ 
ƻǊ ŀƴȅ ǊƛƎƘǘǎ ƻǊ ƻōƭƛƎŀǘƛƻƴǎ ƘŜǊŜǳƴŘŜǊ ǿƛǘƘƻǳǘ wIнhΩǎ 
ǇǊƛƻǊ ǿǊƛǘǘŜƴ ŎƻƴǎŜƴǘΦ 



 
 
 
 
 
 

 

 

 

 

 

 

Appendix 4 

Standard Terms and Conditions 

 

  



Exceptional Performance. Proven Reliability.

Options for: 
+ High Strength Wastewater
+ Nitrogen Removal
+ Phosphorus Reduction
+ Wastewater Reuse 
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