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Hello everyone, 

Winter is boring, there is nothing going on…. Hahahahaha We have a new tech class 
going, that will introduce new hams to the fun of amateur radio.  

It’s also the start of QSO party season-many states and even international contests 
setup to make contacts within the contest area. Give one a try, it’s a lotta fun, and 
easy to do. Even if you aren't a contester, it’s a fun way to make a lot of contacts, 
learn how to work through a pileup, and be a contest point for someone else.  

And we are setting up a demo / GOTA station alongside Nashawanuck Pond in the 
center of Easthampton to participate in their Winterfest. It’ll give us a chance to 
introduce non-hams to our hobby, maybe let someone new make a dx contact.  

73, John N1JIE 

Tickets only $10 each 
Only 250 to be sold 

Drawing to be held at 
the MTARA HamFest 
March 2019 or when 

all tickets sold. 

 

Technician licensees, 
and students— there 
will be a General Li-
cense class at Greenfield 
Community College that 
will follow right behind 
our current technician 
class. 

Franklin County Area 
Radio Club is sponsor-
ing it, and it will put you 
on HF for summer!! See 
the FCARC FB page for 
info. 
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From The Shack 
Larry Krainson W1AST 

During the January’s meeting roll call, I had one of those “aha” moments. I 
realized that the person I bought my very first ham radio from was at the 
meeting. That was Steve, WA1ZEV. I was in middle school, barely had a 
budget and bought a Heathkit DX-40 transmitter and HR-10 receiver and 2 
or 3 crystals came with it. All for $140 which back in 1977 was a fortune for 
this brand new ham. A lot of lawns were cut to earn that. Fast forward to 
my married life and WA1ZEV is a relative on my wife’s side of the family 
and the connection has been re-established after all these years. 

 That rig really opened my world to ham radio. I was a novice and 
operating cw only and talking to people everywhere. My favorite thing was 
to go home from school and operate until dinner and then do home work 
after dinner. Radio first! 

 One day my dad came home from work and said he met this guy 
name Steve who was a ham and thought he could help me with ham radio 
stuff. That person was Steve, N1SR. He was my Elmer for a few years and 
really helped me a lot. Steve helped me get a VFO for my station which 
took my single frequency crystals and opened the whole band up. He got me 
set up with a T/R relay so I didn’t have to manually switch both the trans-
mitter and receiver into transmit or receive. Steve took me to hamfests, 

helped me enhance my antenna and really broaden my ham radio experience. Thank you Steve, N1SR. You helped 
to light my ham radio fire and it has never gone out and I have never forgotten what you did for me. 

 Once those doors were opened, they stayed open and are wider than ever now. One person back then, 
helped me get a big jump in ham radio. That person historically is called an Elmer. Today that’s been changed to a 
Mentor or a Ham Radio Helper. All the same meaning. Someone who helps another ham in any aspect of ham ra-
dio and is always there to answer questions and help when needed.  

 (If you are a ham with questions and not sure where to go, visit: http://www.hcra.org/ham-radio-help-for-
members/  This is the HCRA Ham Radio Help for Members) 

 Are you in this category? Most of us are by nature. These days, 41 years since I was first licensed, my 
needs are more specific when I need help. I usually ask and get it thankfully. I also work by the “Pay it Forward” 
method which means I may not be able to return and help my helpers, but, I can certainly be there to help others. 
That is exactly what I do. When was the last time you did that? 

 The Elmering/Mentoring system is an essential way to help the new hams that enter our hobby. Today’s 
hams are faced with repeater access usually with an HT. Not much action there. If you’ve put a call out on a re-
peater lately – it’s dead. For 4 years going up and back to my sons college in western NY, I programmed every re-
peater along the way. I occasionally spoke to someone on 52 and did regularly speak with hams on the Syracuse 
repeater and Greylock repeaters, but no others. That was a 350 mile; 6 hour stretch of driving. 95% dead. Not a 
welcome to ham radio, for new Tech class licensees. 

 This is where you come in. Introduce yourself to new faces at the HCRA meetings and talk to them. Make 
them feel welcome and a member of the HCRA family. Then invite them to your shack and get them on HF with 
you as control operator. Once they see how much fun HF is, the desire to get on HF is great and the desire to up-
grade to General is great. The need for help and advice in building their station will be there and the help you pro-
vide may be the lighting of the fire of ham radio. You WILL make a difference and that matters. 

 Who was your Elmer/Mentor? 

 Make a difference. Become a Ham Helper/Mentor/Elmer. 

73, 

Larry, W1AST 
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Presidents Message #2 for February 2019 

Excitement! 

Lots of activity planning in the works for 2019 for the HCRA! 

 John, N1JIE is planning a ham radio demo for the Easthampton Winter Fest on Saturday, February 9th. 
The fest is one day and runs from 10:00 am to 5:00 pm. He figures he needs help from 8:30 to closing/tear down. 
John is planning on a HF station running on 20m SSB running the club W1NY call sign. Volunteers will be oper-
ating and talking to the public. All this will be run out of a tent. Plans are being made for a generator to run a 
heater and possibly the rig too. Or may run the rig on battery. Would you like to volunteer for an hour or more? 
Please contact John, N1JIE at ewelljohn188@gmail.com. John is super excited about this, help him make it a real-
ity and a blueprint for future club public demo’s. 

 On the board, we are talking about possibly doing a Special Event Station. We’re just talking and kicking 
around ideas right now. Once things get firmed up a little more, we will be announcing what and when and do a 
special QSL card for the event. Stay tuned, more info forth coming. 

 At the January meeting I mentioned that myself, WA1OJN and WM1B went on the New Years Day fox-
hunt that the Bears of Manchester sponsored. It was very last minute, but we got our stuff together and gave it a 
try. We had a blast! It was Dave and Bobs first fox hunt. You can read about it on the HCRA blog on the web site: 
http://www.hcra.org/hcra-blog/. I asked those present at the meeting, who would be interested in a possible fox 
hunt in the future and there was a lot of interest. 

 In the works is a Saturday Share the Knowledge class in which we will build a tape measure 2m beam and 
an attenuator. You will learn how to use an antenna analyzer and what it does, how to solder, and a mini class in 
how to direction find and use the attenuator. Plus how to plot those readings on a map and a discussion on how to 
hunt down that elusive fox. It will be a fun day and you will leave knowing you are ready for your first fox hunt. 
You will need to bring a 2m HT or portable 2m rig. 

 Right now it’s in the idea to planning stages. We have a attenuator kit on order to evaluate. Once we have 
done that and if it works properly, we will figure the cost and plan the class. If all goes well, we may be able to an-
nounce it at the February meeting and have you ready to hunt by March or April. And show off your building 
skills at the April Show and Tell meeting! 

 We continue to tweak and add content to the HCRA web site. We urge you to check it often for new stories, 
projects, contest results and more. Past issues of ZeroBeat are there from the present to way back in 1948. I re-
cently spent some time reading some very old issues and found them very interesting. Back then they were creat-
ed on a typewriter. It really makes me feel spoiled typing this on a word processor on my computer. But the con-
tent was interesting nonetheless. You can read the September 1948 issue here:  
http://www.hcra.org/zb/download.php?file=sep48.pdf  And work your way to the present. 

 It may be cold outside, but it’s a perfect time to chase some DX and make contacts on the HF bands. While 
doing this, upload your log to the HCRA ClubLog page. First join ClubLog for free, then upload your log. It takes 
about a day for your results to be displayed. Then join the fun as your accomplishments are listed with others. I 
find it interesting to see how I progress thru the year as compared to everyone else. 
https://secure.clublog.org/league.php  Click filter by club – HCRA is your choice and then click Generate DXCC 
League. If you’ve signed in, you will be highlighted in light green. 

 That’s it for now. More exciting info and updates coming next month! 

73,   

Larry, W1AST 
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HCRA will be setting up a demonstration station at the edge of Nashawannuck Pond as part of the Easth-
ampton Winterfest. We will setup between the boardwalk and the cemetery, near the observation platform. 
We plan to operate a simple station as W1NY, on 20m (hoping for good daytime conditions) and help mem-
bers of the public to actually operate under our direction and make contacts on HF. This could be a great 
way to spark some interest, especially in young people in Amateur Radio. Carol W1LGU is planning to also 
setup her QRP station, and a couple of folks will be bringing HTs to demonstrate 2m.  

Come help, enjoy the other activities, operate with someone that has never been on air, assist with setup / 
teardown. We will operate up until near 1600, when the town campfire starts (next to our site).  

Dress warm, bring your smile, and your contact stories, and have fun with us !! 

d��Â¯�¯�Â�=¯��ÂÜ���¼�ÜÜ 

(¯ØÜã�Á��ã¯Â©—9�Â�ɷɻ 

Our first class meeting was January 15th, at 1830. We met at our normal club meeting location, the confer-
ence room at Holyoke Hospital. We had 8 new students. Dave WM1D made introductions, Jeff NT1K provided 
an explanation of the exam process, Jim KK1W, Vanessa KC1IRL, and John N1JIE were some of the instruc-
tors that were there, and it looks like it’ll be a fun class. The students all had good questions and were very 
interested.  

We are following the ARRL study materials. While there are various licensing study methods and sources, the 
ARRL provides us (HCRA) with a powerpoint presentation, and other assistance to the instructors. Our class 
will be completing on Feb 26th with an exam.  

Coincidentally, the Franklin County Area Radio Club is holding a General License class at Greenfield Com-
munity College, starting Mar 25 thru April 10th. A good follow up to our tech class, and for any members that 
want to take that step to HF privileges. Signup on the GCC workforce development class page.  

What’s goin on!!! 
A few things happening involving the HCRA 
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February 1, 2019: Grounding and Bonding presentation by DX Engineering.  

March 1, 2019:  John Ellsworth from the Vintage Radio Museum.  

April 5, 2019: Show and Tell 

May 3, 2019: 

June 7, 2019: Elections   

 

Field Day 2019 (June 22, 23) 
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Tech Talk— Antenna Modeling, by Najm J. Choueiry, AB1ZA (brief summary) 

In this introduction to antenna analysis and modeling, I will focus on two well-known software packages, EZ-
NEC developed by Roy Lewellen W7EL and 4Nec2 by Arie Voors with a heavier emphasis on EZNEC. EZNEC 
is currently version 6 and a demo version can be downloaded from Roy Lewellen’s website www.eznec.com. The 
EZNEC demo is limited to a maximum number of 20 segments. Even with this limitation, it is a great tool to 
learn to analyze simple antennas such as dipoles,  3 element yagis  or quads. Paid versions of EZNEC extend 
the maximum number of segments.  

Both software packages are based on a core calculation engine called NEC2. NEC stands for Numeric Electro-
magnetics Code, and is a numeric mathematical technique based on the Methods of Moments that calculates 
the radiation field surrounding an antenna, but summing the field contribution of each segment and pair of 
segments to generate the field at every angle of elevation and azimuth angle of an antenna. NEC2 was devel-
oped at the Lawrence Livermore Laboratory in Livermore California.  

NEC2 describes an antenna in terms of wires consisting of segments. A wire is a straight line, an arc or a circle 
are approximated by a number of wires connected end to end. A souce connects to a middle of a segment, so to 
model a dipole a single wire consisting of an odd number of segments is used and the source location will al-
ways be at the geometrical center of the wire. 

EZNEC and 4NEC2 hide the complexity of entering NEC commands behind a Graphical User Interface (GUI) 
that is common to modern software. EZNEC does not generate a list of NEC commands but 4NEC2 does. 
4NEC2 can open an EZNEC file with an extension of .ez and converts to its internal format .nec.  

An example of a backyard dipole—data entry screens and 2d / 3d plots. There are several data entry screens 
that allow you to set the parameters to model the antenna. 

 



Tech Talk— Antenna Modeling, by Najm J. Choueiry, AB1ZA (brief summary cont’d) 

At this point we have defined the geometry of the antenna, the source, the frequency and ground type so let’s see how 
it translates to NEC code.  Click View Antenna.  Notice the circle in the middle of wire 1 that indicates the location of 
the source.  

Use Plot type  to change plot to 3 Dimensional. Select a step size of 5 degrees. 
Click FF Plot. 

 

 

 

 

 

 

Check the Show 2D Plot. Arrange the windows side by side. Click the Azimuth Slice and change the elevation angl. 
Notice how the change carries over to the next window. 

 

 

 

 

 

 

Click SWR. Enter a start frequency of 13 MHz, a stop frequency of 15 MHz and a step frequency of 0.01 MHz (10 kHz). 
Click Run. 

Position the cursor on the green dot and move to change 
the frequency while noticing the SWR and impedance 
values.� 

 

 

 

 

This is a start, a brief summary of the demonstration. Further information is on the HCRA web page at http://
www.hcra.org/antenna-modeling-presentation-by-ab1z/ 
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DOTS & DASHES:     7KLQJV�,�FDQ¶W�WKLQN�ZKHUH�WR�SXW��EXW�DUH�LQWHUHVWLQJ� 

Interesting  Ham Radio Web Site: 

Area Swap/Hamfests: 

-DQ���� :LQWHU)HVW�����    :KLWPDQ��0$� KWWS���ZZZ�ZD�QSR�RUJ�:)�����:LQWHUIHVW�KWP 
 
)HE�� +RRVLF�$PDWHXU�5DGLR�&OXE�+DP�)HVW  +RRVLF�)DOOV��1< KWWS���ZZZ�DUUO�RUJ�KDPIHVWV�KRRVLFN-DPDWHXU-UDGLR-FOXE-KDP-IHVW 
 
0DU�� $PDWHXU�5DGLR�	�(OHFWURQLFV�+DPIHVW  &KLFRSHH��0$ KWWS���ZZZ�PWDUD�RUJ� 

Upcoming Contests (just a few…) 

January 
Jan 1-Dec 31 Canada POTA (all year)  https://cnpota.ca/     All 
Jan 1-Dec 31 US Islands 25th ann (all yr) http://usislands.org/     All 
Jan 19-21 ARRL January VHF  http://www.arrl.org/january-vhf    All 
Jan 26-27 Winter Field Day  https://www.winterfieldday.com/rules/   All  
 
February 
Feb 2-3  Vermont QSO Party  http://www.ranv.org/vtqso.html    All 
Feb 2  Minnesota QSO Party  http://www.w0aa.org/docs/mnqp/MNQP%20Contest%20Rules.pdf   CW Ph FT8 
Feb 11-15 ARRL School Club Roundup http://www.arrl.org/school-club-roundup   CW Digi Ph 
Feb 16-17 ARRL International DX CW http://www.arrl.org/arrl-dx    CW 
Feb 23-24 SC QSO Party   http://scqso.com/rules/      CW Digi PH 
 
Many more contests listed at: https://www.contestcalendar.com/contestcal.html 

https://www.qrz.com/gridmapper 

Now, we all know about QRZ—it’s the easiest fastest way to lookup info on a contact. But 
this little jewel popped up as I was preparing for our tech class, and wanted to talk about 
grid squares. Lo and behold, there is a map, and it shows many (not all) hams on the map in 
a grid square. I think it lists them by membership level in QRZ. But still—I thought it was 
interesting... 
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Ham Can 



�ůƵď�ŵĞĞƟŶŐƐ�Θ�s��ƐĞƐƐŝŽŶƐ 
ϭƐƚ�&ƌŝĚĂǇ�ŽĨ�ƚŚĞ�ŵŽŶƚŚ�ϳ͗ϯϬ�WD͕�,�Z���ůƵď�DĞĞƟŶŐ͕�,ŽͲ
ůǇŽŬĞ�,ŽƐƉŝƚĂů��ƵǆŝůŝĂƌǇ��ŽŶĨĞƌĞŶĐĞ��ĞŶƚĞƌ͕�ϱϳϱ��ĞĞĐŚ�^ƚ͘�
,ŽůǇŽŬĞ�D��ϬϭϬϰϬ�;ŶŽ�ŵĞĞƟŶŐƐ�ŚĞůĚ�ŝŶ�:ƵůǇ�Žƌ��ƵŐƵƐƚ͘Ϳ�
ŚƩƉ͗ͬͬǁǁǁ͘ŚĐƌĂ͘ŽƌŐͬŵĞĞƟŶŐ-ůŽĐĂƟŽŶͬ 

ϯƌĚ�&ƌŝĚĂǇ�ŽĨ�ƚŚĞ�ŵŽŶƚŚ�ϳ͗ϯϬ�WD͕�Dd�Z���ůƵď�ŵĞĞƟŶŐ͕�
ZĞĚ��ƌŽƐƐ�ďƵŝůĚŝŶŐ͕�ϭϱϬ��ƌŽŽŬĚĂůĞ��ƌ͘�^ƉƌŝŶŐĮĞůĚ͕�DĂƐƐ͘�
;ŶŽ�ŵĞĞƟŶŐƐ�ŚĞůĚ��ŝŶ�:ƵůǇ�Žƌ��ƵŐƵƐƚͿ 

ϰƚŚ�&ƌŝĚĂǇ�ŽĨ�ƚŚĞ�ŵŽŶƚŚ�ϲ͗ϬϬ�WD͕�dĞĐŚŶŝĐŝĂŶ͕�'ĞŶĞƌĂů͕�ĂŶĚ�
�ǆƚƌĂ��ůĂƐƐ�>ŝĐĞŶƐĞ��ǆĂŵƐ͕�,ŽůǇŽŬĞ�,ŽƐƉŝƚĂů��ƵǆŝůŝĂƌǇ��ŽŶͲ
ĨĞƌĞŶĐĞ��ĞŶƚĞƌ͕��ϱϳϱ��ĞĞĐŚ�^ƚƌĞĞƚ͕�,ŽůǇŽŬĞ͕�DĂƐƐ͘�,ŽƐƚĞĚ�
ďǇ�ƚŚĞ�tĞƐƚĞƌŶ�DĂƐƐ�s��dĞĂŵ�;tDs�dͿ͘��ŽŶƚĂĐƚ͗���ĂǀŝĚ�
�ŽƚĞ͕��ǁϭĨĂďΛĂƌƌů͘ŶĞƚ 

^ĞĐŽŶĚ�DŽŶĚĂǇ�ŽĨ�ƚŚĞ�ŵŽŶƚŚ�ϳ͗ϬϬ�WD͕�&ƌĂŶŬůŝŶ��ŽƵŶƚǇ�
�ŵĂƚĞƵƌ�ZĂĚŝŽ��ůƵď�ŵĞĞƟŶŐ͕�'ƌĞĞŶĮĞůĚ��ŽŵŵƵŶŝƚǇ��ŽůͲ
ůĞŐĞ͕��ĂƐƚ��ůĚŐ͘�Zŵ�ϭϭϬ�;ŶŽ�ŵĞĞƟŶŐƐ�ŚĞůĚ�ŝŶ�:ƵůǇ͕��ƵŐƵƐƚ͕�
�ĞĐĞŵďĞƌ—ĐŚĞĐŬ�ǁĞďƐŝƚĞͿ��ŚƩƉ͗ͬͬǁǁǁ͘ĨĐĂƌĐ͘ŽƌŐͬ 

ϰƚŚ�DŽŶĚĂǇ�ŽĨ�&ĞďƌƵĂƌǇ͕�DĂǇ͕��ƵŐƵƐƚ͕�EŽǀĞŵďĞƌ�ϳ͗ϬϬ�
WD͕�&��Z��s���ǆĂŵƐ͕��ŚƩƉ͗ͬͬǁǁǁ͘ĨĐĂƌĐ͘ŽƌŐͬ 

-RLQ�WKH�$55/�RU�UHQHZ�\RXU�PHPEHUVKLS� 
$55/�PHPEHUV�HQMR\� 

· �467�0DJD]LQH 

· �0HPEHUV-2QO\�:HE�6HUYLFHV 

· �7HFKQLFDO�,QIRUPDWLRQ�6HUYLFH� 

· �0HPEHU�'LVFRXQWV 

· �2XWJRLQJ�46/�6HUYLFH 

· �&RQWLQXLQJ�(GXFDWLRQ� 

· �$55/�DV�DQ�$GYRFDWH 

· �5HJXODWRU\�,QIRUPDWLRQ�%UDQFK 

· �3XEOLF�5HODWLRQV�IRU�$PDWHXU�5DGLR 

· �$55/�)LHOG�2UJDQL]DWLRQ 

· �$55/-VSRQVRUHG�FRQWHVWV 

· �2SHUDWLQJ�$ZDUGV 

· �/RFDO�&OXEV� 

· �$PDWHXU�5DGLR�(PHUJHQF\�6HUYLFH 

· �+DPIHVWV�DQG�&RQYHQWLRQV 

· �9ROXQWHHU�([DPLQHU�&RRUGLQDWRU�3URJUDP 

ŚƩƉ͗ͬͬǁǁǁ͘Ăƌƌů͘ŽƌŐͬŵĞŵďĞƌƐŚŝƉ 
 

 
,�Z��ĐŽŶƚĂĐƚ�ůŝƐƚ 

 
3UHVLGHQW���/DUU\�.UDLQVRQ��:�$67�� 
  ZE�GE\#FRPFDVW�QHW������������������� 
9LFH-3UHVLGHQW���'DYH�)DQW�:0�% 
  ZP�E#DUUO�QHW 
7UHDVXUHU���-XHUJHQ�0DOQHU��19�4 
�����������������QY�T#DUUO�QHW 
6HFUHWDU\��+DUROG��:RHULQJ��1�)73 
�����������������Q�IWS#\DKRR�FRP 
3URJUDPV���1DMP�&KRXHLU\�$%�=$� 
  QMF�#FR[�QHW�� 
0HPEHUVKLS��-RKQ�3ODVWHU��.�92, 
�����������������N�YRLBMS#FKDUWHU�QHW 
7HFKQLFDO���%RE�0HQHJX]]R�.�<2� 
 N�\R#FRPFDVW�QHW 
$W�/DUJH��5RQ�)RUG��$%�=- 
 UIRUG����#DRO�FRP� 
1HZVOHWWHU��-RKQ�(ZHOO�1�-,(� 
  HZHOOMRKQ���#JPDLO�FRP 
6N\ZDUQ�/LDLVRQ��(ULF�7XOOHU�1�4.2�  
�����������������HW-Q�TNR#MXQR�FRP 
:HE�3DJH��9DQHVVD�2TXHQGR�.&�,5/ 
 ��YRWUDLOEOD]HU#JPDLO�FRP 
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>ŽĐĂů�ŚĂƉƉĞŶŝŶŐƐ 

^ƵŶĚĂǇƐ͗ �Ϭϴϰϱ �͗tĞƐƚĞƌŶ�DĂƐƐ��ŵĞƌŐĞŶĐǇ�EĞƚ�ϭϰϲ ϵ͘ϰ �͕W>�ϭϮϳ ϯ͘�-�
tϭdKDͬZ 
&ŝƌƐƚ�DŽŶĚĂǇ �͗̂ ŽƵƚŚǁŝĐŬ�ZĞŐŝŽŶĂů�Z��� �̂�ƌŝůů͕ �ϭϴϰϱ �͕ϭϰϲ͘ϰϵ�̂ ŝŵͲ
ƉůĞǆ 
DŽŶĚĂǇƐ͗ �ϭϵϯϬ �͗,�Z��ϭϬŵ�EĞƚ�Ϯϴ ϯ͘ϳϱ� 
dƵĞƐĚĂǇƐ͗ �ϭϵϯϬ-ϮϬϬϬ �͗ϭϰϲ͘ϵϰ �͕W>�ϭϮϳ ϯ͘�-�tϭdKDͬZ�-�,ĂŵƉƐŚŝƌĞ�
�ŽƵŶƚǇ��ŵĞƌŐĞŶĐǇ�EĞƚ 
tĞĚŶĞƐĚĂǇƐ͗ �ϭϵϯϬ �͗Dd�Z��/ŶĨŽ�ŶĞƚ�ϭϰϲ͘ϵϰ �͕W>�ϭϮϳ͘ϯ�-�tϭdKDͬZ�
-�ŝŶĐůƵĚĞƐ�Ed �̂EĞƚ 
ϮϬϬϬ �͗Dd�Z��̂ ǁĂƉ�ŶĞƚ͗ �ϭϰϲ͘ϵϰ �͕W>�ϭϮϳ͘ϯ�-�tϭdKDͬZ 
ϮϬϬϬ �͗Dd�Z��̂ ŝŵƉůĞǆ�EĞƚ�-�ƐƚĂƌƚƐ�ŽŶ�ϭϰϲ͘ϵϰ�-�W>�ϭϮϳ͘ϯ �͕ƚŚĞŶ�ŐŽĞƐ�
ƚŽ�ϭϰϲ͘ϰϮ�ĚŝƌĞĐƚ�;ƐŝŵƉůĞǆͿ�hƐƵĂůůǇ�ƐƚĂƌƚƐ�ŝŵŵĞĚŝĂƚĞůǇ�ĨŽůůŽǁŝŶŐ�ƚŚĞ�
ƐǁĂƉ�ŶĞƚ͘  
dŚƵƌƐĚĂǇƐ͗ �ϮϭϬϬ �͗tĞĂƚŚĞƌ�EĞƚ�;ZŽŐĞƌ͕ �<ϭW�/�EĞƚ��ŽŶƚƌŽůͿ͕ �ϭƐƚ�
dŚƵƌƐĚĂǇ�ŽĨ�ĞǀĞƌǇ�ŵŽŶƚŚ �͗ϭϰϳ͘ϬϵϬ�D,ǌ͕ ��ůů�ŽƚŚĞƌ�dŚƵƌƐĚĂǇƐ͗ �
ϭϰϳ͘ϬϬϬ �͕W>�ϭϮϳ͘ϯ�-�tϭdKDͬZ 
 

&ƌŝĚĂǇƐ͗ �ϭϮϬϬ �͗�� Ɛ͛�;�ƌŽǁŶ��ĂŐŐĞƌƐ�>ƵŶĐŚĞŽŶͿ� 
�DƵŶŝĐŚ�,ŽƵƐĞ 
ϭϯ��ĞŶƚĞƌ�̂ ƚƌĞĞƚ 
�ŚŝĐŽƉĞĞ �͕D��ϬϭϬϭϯ 

�ǆƉĞĐƚ�ďĞƚǁĞĞŶ�ϲ�ĂŶĚ�ϭϮ�ĂƚƚĞŶĚĞĞƐ�ĞǀĞƌǇ�&ƌŝĚĂǇ �͘'ŽŽĚ�ĨŽŽĚ �͕ŐƌĞĂƚ�
ĐŽŵƉĂŶǇ  ͊



+DPSGHQ�&RXQW\�5DGLR�$VVRFLDWLRQ 
3�2��%R[���� 
$JDZDP��0$������-���� 

,ĞƌĞ�ŝƐ�ǇŽƵƌ�ĞǆĐŝƟŶŐ�ĐŽƉǇ�
ŽĨ��ĞƌŽ��ĞĂƚ͊ 


