Bryant City Council
Boswell Municipal Complex - City Hall Court Room

210 SW 3rd Street

YouTube: https://www.youtube.com/c/bryantarkansas
Date: May 27, 2025 -Time: 6:30 PM

Invocation
Pledge of Allegiance
Call to Order

Approval of Minutes

1. April 29, 2025 Regular Meeting  / "ol
ncil Meeting Minutes April.29.2025.

Presentations and Announcements

2. Best Friends Q1 SPDA Grant / $ - #
Public Comments
Old Business

New Business

Finance

3. Finance Report / )+

¥ Financial Report for period ending April.30.2025.pdf

4. Resolution 2025-20 / ! " ! $ $
#" LS+ G+
¥ Resolution 2025-20 Budget Adjustment.pdf
5. Resolution 2025-21 / 1 % $. ! " $!

! $
¥ Resolution 2025-21 Moving Mayor's MYAC funds to Bless Bryant.pdf

Council

6. Westpointe - The Burnetts  / [ & $ #


https://www.youtube.com/c/bryantarkansas
https://www.cityofbryant.com/grab/agendas/uploads/agenda_458/unapproved_council_meeting_minutes_april-29-2025.pdf
https://www.cityofbryant.com/grab/agendas/uploads/agenda_458/financial_report_for_period_ending_april-30-2025.pdf
https://www.cityofbryant.com/grab/agendas/uploads/agenda_458/resolution_2025-20_budget_adjustment.pdf
https://www.cityofbryant.com/grab/agendas/uploads/agenda_458/resolution_2025-21_moving_mayors_myac_funds_to_bless_bryant.pdf

Public Works

7. Comprehensive Street Maintenance and Widening Plan
Maintenan nd Widening Plan.

8. Stormwater Drainage Master Plan
¥ Compr Drainage Master Plan-compressed.pdf

Council Comments
Mayor Comments

Adjournments


https://www.cityofbryant.com/grab/agendas/uploads/agenda_458/compr-_street_maintenance_and_widening_plan.pdf
https://www.cityofbryant.com/grab/agendas/uploads/agenda_458/compr_drainage_master_plan-compressed.pdf

Bryant City Council Meeting Minutes

April 29, 2025 - 6:30 PM
Boswell Municipal Complex - City Hall Court Room 210 SW 3rd Street Bryant, Arkansas
YouTube: https://www.youtube.com/c/bryantarkansas

UNAPPROVED MINUTES

A prayer was voiced by Council Member Butch Higginbotham and the Pledge of Allegiance was led
by Mayor Treat.

Call to Order - Mayor Treat at 6:31 pm.

Roll Call —

Present: Walter Burgess, Butch Higginbotham, Jon Matrtin, Lisa Meyer, Jack Moseley,
Jordan O’Roark, Wade Permenter.

Absent: Rob Roedel.

Quorum Present.

City Clerk Mark Smith and Ashley Clancy was also present.

Approval of Minutes

1. Approval of March 18, 2025 Council Meeting Minutes [YT 300]
Motion to approve - Council Member Martin, Second by Council Member Meyer.
Voice Vote. Motion Passed.

Presentations and Announcements
2. American Society of Landscape Architects Award For Bryant Parks Master Plan [YT 330]

Presented to Bryant Parks Director Keith Cox by Ruxin Tao and Dan Beranek with McClelland
Consulting Engineers, Inc.

3. American Society for the Prevention of Cruelty to Animals Grant - Tricia Power, [YT 5:8]
Animal Control Director announced that Bryant Animal Control has applied for a $10,000 grant
with ASPCA.

Public Comments  [vT845
Mark Smith announced the time and dates for the Special Election for the BAM (Bryant Arts and
Music venue) on May 13 and asked for voters to support the effort.

Executive Session
Motion by Council Member O’Roark, second by Council Member Moseley for the Council to enter
Executive Session to discuss a personnel matter, at 6:39 pm. [yT11:5]

Council returned from Executive Session at 7:28 pm and the Mayor announced that no action was
taken. [vTs8:8]
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https://www.youtube.com/c/bryantarkansas

New Business

Finance — Presented by Joy Black, Director

4. Finance Report - Month ending March 31, 2025  [v759:05
Approval and acceptance of the Finance Report for the month ending March 31, 2025.
Motion to approve - Council Member O’Roark, Second by Council Member Permenter.
Voice Vote. Motion Passed.

5. Resolution 2025 -16 - A resolution providing for the adoption of an amended budget [v759:8]
for the City of Bryant for the 12 month period beginning January 1, 2024 and ending

December 31, 2024.
Motion to approve - Council Member Permenter, Second by Council Member O’Roark.

Voice Vote. Motion Passed.

6. Resolution 2025 -17 - A resolution providing for the adoption of an amended budget [v759:45
for the City of Bryant for the twelve month period beginning January 1, 2025 and ending

December 31, 2025.
Motion to approve - Council Member Martin, Second by Council Member Burgess.

Voice Vote. Motion Passed.

Fire Department — Presented by Chief Futch

7. Auction Items - Items to be placed on line with Gov Deals and be sold  [v7 1:.00:45
Requesting Council's permission to auction old items on Gov Deals.
Motion to approve - Council Member Meyer, Second by Council Member Moseley.
Voice Vote. Motion Passed.

Human Resources - Presented by Charlotte Rue, Director

8. Resolution 2025 -18 - A resolution regarding a new position description and [vT 1:02:05
compensation plan for part-time Public Works Engineer.
Director Rue stated that the listing would be updated to include that the position is for 30 hours

a week and comes with benefits.
Motion to approve - Council Member O’'Roark, Second by Council Member Martin.

Voice Vote. Motion Passed.
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Planning & Development — Presented by Rebecca Kidder, Grants Coordinator and Colton Leonard,
Assistant Director of Planning

9. Resolution 2025-19 - A resolution expressing the willingness of the City of Bryant to [v1 1.06:5p
utilize federal-aid transportation alternatives program or recreational trails program funds.
Coordinator Kidder explained that Bryant has previously applied for this 80/20 grant that would
place 32 outdoor lights in the parking lots at Bishop Park. Arkansas Electric estimates this
project cost at $297,580 and the City’s portion would be an estimated $59,516.

Motion to approve - Council Member Permenter, Second by Council Member O’Roark.
Voice Vote. Motion Passed.

10.Sidewalk Waiver — at 505, 509, and 513 Boswell Road. [vT 1:08:20]

A waiver is requested on the requirement to build a sidewalk in front of these three properties
along Boswell Road.

Assistant Director Leonard explained that there is not enough room for the sidewalk due to
utility installation and there is sidewalk on the other side of the road.

Motion to approve - Council Member Martin, Second by Council Member O’Roark.
Voice Vote. Motion Passed.

Public Works - Presented by Tim Fournier, Director

11.Water tank property sale on Highway 5 to the Arkansas Department of [YT 1:10:0]
Transportation (ARDOT) for the Highway 5 widening project
Director Fournier explained that losing the property in question will not affect the operation of
the Water Tank. ARDOT is offering $90,041.00 which will be applied to purchase of land on
Reynolds Road for the new Water Tank.

Motion to approve - Council Member Moseley, Second by Council Member Meyer.
Voice Vote. Motion Passed.

Assistant Police Chief Plouch announced that the City will be receiving about $100,000 back as a
result of the Police body camera grant.

Mayor Comments
The Mayor thanked the Community Engagement Committee and Jordan Reynolds for their work.

Adjournment
Motion to Adjourn- Council Member Burgess, Second by Council Member Meyer at 7:44 pm.
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[Replacement of network swiiches | 1 Is 1sopcoo0] onscoise | rzedsd]  aases | ovaeas | 1 | XTI ]
03191 - I I[s 852310 [ masc02155 | 231 [ | I [ ssam]
Parks [Ergmeering services for Mills Park Trail - McClelland Consulting H 12,190.50 202300029722 12,1%0.50 202503 0128125
My Park mmumsw Cover - Westport Podls 3 1213565 202400419731 12,031 31 202503 012815
ew Heater for the Lap Poo Che S n193sL 2024005 758K ¢TI T I 012825 | $ 22.469.44
XF and Trail - 20% Match - Metrop H 57,00000 $7,000.00 | 93 1.08
eplace spht system HVAC Pool Lob Amend 78 ¥ 3241313 2025001611 32.413.13 02503 0128125
Splash Pad UV System Install 5 14.503.30 2025002241 14,503.50 il el
Natatorwm Debumsdification System Amerd 78 5 200,164,953 2025002158 200,264 95 202503 0128125
t 2025001208 675000 | Emergency Repar i $ 2675656 |
i i Gred over from A Tatal § 4750996
Wk 1025 Budget Approved Total
e b
Water [Repsir/Repisce 8PS Chlorinator Jack Tyker Engireers 3 35,000.00 202400445131 35.000.00 202503 FI¥
South Plain Water Prosect Land Agoraiisl - OR Colan Associates 9,900.00 2074005678-R1 9,900.00 202503 2825
ARPA - Crist $00,000.00 J0M00SATSRL | §00000001 203503 2825 2 |$ 750000 |
H order 02825 FLE ST 202400335181 | 41950001 202503 s 900mw]
251342 L 252312 | 28125 H
way § Relocation - Change Order H 150,455 50 2024000487-R1 15045650 202503 2825
5 28539 1025003187 £853.99 | L4 $ sl
3 2025001838 1401806 | 3L $ 1395090 |
Airport Road 180,000 00 202454 123124
Rogers Proect 50,000 00 202458 1231
ey 5 50,000.00 2024 54 1231
South Plain Mace Holder 100 202454 1231
Vehide Purchases Ram 2500 s 65,000 00 20250024, 50,794 00 201454 1231
Ram 2500 Vin 20250024, 60,794 00 2024 54 123124
Ram 3500 2025002430 61,999.00 202454 123124
2 Aam 1500 20250024 98,590 00 202454 123
Swap/Purchase Corner of Reynolds / Sullivan with school H 150,000 00 202515 01
Vac Truck s 515,000 00 2025002052 53685208 205454 123
Vac Trailer s 130,000 00 2025002053 134.400.00 205454 1.3
Ram 2500 SVC Body 3 71,224 00 2025002686 71,224 00 205454 123128
Carried over from 2024 Total §
2025 Budget Approved Total
Wastawater - Crist Englreers Joioozset 1) [——2ati03 012825 $ 364000
i YiTEH 7] 202503 01.28.35 $
ice upgrade pume for Lik Station # 10 - Jack Tyler Ergneering 4159879 2024003119 81 41,598 79 202503 28
s ins Wele Ergincers 7 ETE § 1733500 | § 3208000 | § 3335850 |
S Project - Little Rock Wirwater Work - 24Murs Test Sall 153825 2025002721 153825 207454 1
3 Project - Little Rock Wirwater Work - Pipe 105,167.00 2025002722 105,167 41 203454 1L
4242714 2025002723 4242714 2054 54 123124
1485000 Japso00] 02803 1 017828 $
AfaR37 3095371 202303 [TRT¥] $ 199600 <
L 41950001 203503 911825 380.00
3013 202400048701 AN i) [TETTH EH
3 15046650 | 20140004871 | 15046650 | 203503 OL1E23
3 [IETTED] 201200636183 amwl  pmnm 1 NN 3
— 2023001331, 76595001 202454 s 0% |
2015001552 21621500 | 203454 24134 $ 22621500 |
b 2015001553 [ 00454 123124 $ 9125000 |
Fusion pipe cargo tradler - Natioral Traiers 2025001762 847500 2024.54 12,3124
30 t goosereck trader - National Traders 2025001763 19,598 00 2024.54 123124
25 Ft gooseneck trader - Natioral Traders 2025001764 16,883 .00 202454 123124
Cage Trailer 2025001843 18,775.00 202454 123124
2 traders - national Traders 2025001845 12.543.00 2028 54 123124
Burstiog $ 483,00000 2025001761 12314 $ ssinel |
20 ft gravity tilt trader - National Traders 5 885399 2025002297 202454 123124
WWTP Upgrades s 100,000 00 2024.54 123124
ALA Fund Canopy eatention 10 cower trans'er switches 5 15909 73 2025002684 15909.73 02454 123124
Replace/repair drying bed for WWT? 2025001845 13.219.40 202858 123124
| 3 50,000 00 202458 123124
2025001759 AbBnwl XM 123024 $ 4532200
2015001750 $0020.001 201454 133124 $ 9007000 |
$ | Mhkple | 3500000] 203508 [:E1FL] $
! C 21000001 202506 022 — | §_21,000.00 |
i tomo}grous | umal e o —
$ 2025002088 o [FXTETS [ ssssom]
3 62,0000 2025004122 3 201454 123125 $ 6200000
2025002429 60,794 00 202454 123125
2025002432 112,433 00 202454 123125
3 626178 2025002577 £261.78 201508 012525
Snaper ietter 747 River City Hydraulies 3 281,26302 2025002725 287.263.02 2054 54 123125
2am 2500 {replace Vin 53580) $ 61,262.00 2025002726 61,262 0 205454 123125
Ram 2500 [replace Vin 07000} $ 61,262.00 2025002727 61.162.00 2034 54 123125
Ram 5500 with dume bed (replace Vin 57193 3 89,748 00 2025002739 89,748 00 205454 123125
Carried over from 2024 Total § 1,591,875.95
2015 Budget Approved Total 5 130823133 § 8148650
2025 Combined Total . § 318157378
13,796,10 2013002685 13 137910 1 203303 012825 $ 1189200 A543
SLULIS SRR 5220751 202503 012825 404,00
8693150 2013001486 869501 202503 OL2815
SRt | &5000 ] 202503 011423 k]
Garnat 743750 201400191081 743750 202501 012825 2437.50
ARPA - Redstone Construction ) 451,242 00 2024005305-R1 461,24200 202503 0128125
ARPA - A Valade: Construction B 41728236 2024005306-21 417,282 36 202503 0128125
tllman Drarage ovemert - W Tucker Company 5 48428500 202400577731 434,835 00 202503 012825
Stilman Drarage - Entergy - Agreement 10 Move ines H 27.000.00 2025002683 27,000.00 202503 012825
Griiedoverfrom 2004 Torl § 14037021
2025 Budget Approved Total $ AR 7,00000
2025 Combined Total  § 148737021
Street
Amend 78 Approved Purchases - 1000 000 20253 031825
[iche Deere 6110M Tractor 3 182,396.40 | 2015001978 20153 031825 § 18239640 |
Caterpillar Contract 5 - Riggs Cat 5 21210000 2025001379 212,100 00 202513 031825
2026 Mack GREBAFR Truck 5 175.007.22 2025002080 175,007.22 2024 54 123124
£CO Jetrer 5 105,895 55 2023002091 105,896 55 2054.54 123124
2025 Ram 5 80,714 00 2015002555 41 889 00 2054.54 123124
Cat 308 - Amend 78 H 109435 52 2025002566 109,435 52 20153 031815
2025 Mack GRA27A Detris Truck H 246 24922 2025002137 246.249.22 205458 123124
Carried over from 2024 Total $ 3
2025 Budget Approved Total s 56786699 § 0133192 Totsl Ependitures  § 2040622 $261767 $25431261 $1,001709.41
2025 Combined Total ~ § 1071,79851
Aproved 1024 Rolls 2015 Approved Budget 2025 Amended Budget
Totals § 406204924 § 301310001 $ 2,010,046 50






Pooled Cash Report

Bryant, AR
For the Period Ending 4/30/2025

BEGINNING CURRENT CURRENT
ACCOUNT # ACCOUNT NAME BALANCE ACTIVITY BALANCE
CLAIM ON CASH
001-0000-1001 Claim on Cash 4,967,844.06 88,688.55 5,056,532.61
00 01 Claim on Cash 3,323,935.52 (56,345.47) 3,267,590.05
003-0000-1001 Claim on Cash 4,606,793.33 44,639.31 4,651,432.64
005- 01 Claim on Cash 2,441,216.94 (56,345.47) 2,384,871.47
020-0000-1001 Claim on Cash 27,684.14 0.00 27,684.14
Claim on Cash 35,739.06 4,209.05 39,948.11
Claim on Cash 348,631.95 (7,042.68) 341,589.27
Claim on Cash 111,870.45 0.00 111,870.45
Claim on Cash 760,427.82 (21,129.05) 739,298.77
Claim on Cash 71,826.00 1,342.64 73,168.64
Claim on Cash 46,749.00 1,408.85 48,157.85
Claim on Cash 896,633.48 (38,226.24) 858,407.24
Claim on Cash 2,416,511.78 (15,789.54) 2,400,722.24
Claim on Cash 3,555,505.20 (653,824.54) 2,901,680.66
Claim on Cash 1,138,147.80 7,309.40 1,145,457.20
Claim on Cash 1,554,574.13 40,004.60 1,594,578.73
Claim on Cash 72,310.00 6,448.00 78,758.00
Claim on Cash 70,500.00 10,700.00 81,200.00
Claim on Cash 1,341,456.04 170,383.50 1,511,839.54
TOTAL CLAIM ON CASH 27,788,356.70 (473,569.09) 27,314,787.61
CASH IN BANK
Cash in Bank
999-0000-1000 Cash General Fund 27,214,508.20 (330,833.21) 26,883,674.99
999-0000-1031 Cash Street Fund 214,047.54 (142,537.13) 71,510.41
Cash Revenue Water Fund 330,302.29 0.00 330,302.29
999-0000-1033 Cash Water Operating Fund 29,055.46 0.00 29,055.46
TOTAL: Cash in Bank 27,787,913.49 (473,370.34) 27,314,543.15
TOTAL CASH IN BANK 27,787,913.49 (473,370.34) 27,314,543.15
DUE TO OTHER FUNDS
999-0000-2500 Due to Other Funds 27,787,913.49 (473,370.34) 27,314,543.15
TOTAL DUE TO OTHER FUNDS 27,787,913.49 (473,370.34) 27,314,543.15
Claim on Cash 27,314,787.61 Claim on Cash 27,314,787.61 Cash in Bank 27,314,543.15
Cash in Bank 27,314,543.15 Due To Other Funds 27,314,543.15 Due To Other Funds 27,314,543.15
Difference 244.46 Difference 244.46 Difference 0.00




BEGINNING CURRENT CURRENT
ACCOUNT # ACCOUNT NAME BALANCE ACTIVITY BALANCE
ACCOUNTS PAYABLE PENDING
001-0000-2001 Accounts Payable Pending (234.75) 0.00 (234.75)
002-0000-2001 Accounts Payable Pending 0.00 0.00 0.00
003-0000-2001 Accounts Payable Pending 0.00 0.00 0.00
005-0000-2001 Accounts Payable Pending 0.00 0.00 0.00
020-0000-2001 Accounts Payable Pending 0.00 0.00 0.00
Accounts Payable Pending 0.00 0.00 0.00
Accounts Payable Pending 0.00 0.00 0.00
Accounts Payable Pending 0.00 0.00 0.00
Accounts Payable Pending 0.00 0.00 0.00
Accounts Payable Pending 0.00 0.00 0.00
Accounts Payable Pending 0.00 0.00 0.00
Accounts Payable Pending 0.00 0.00 0.00
500-0000-2001 Accounts Payable Pending 0.00 0.00 0.00
510-0000-2001 Accounts Payable Pending (349.54) 0.00 (349.54)
515-0000-2001 Accounts Payable Pending 0.00 0.00 0.00
Accounts Payable Pending 0.00 0.00 0.00
Accounts Payable Pending 0.00 0.00 0.00
Accounts Payable Pending 0.00 0.00 0.00
Accounts Payable Pending 0.00 0.00 0.00
Accounts Payable Pending 0.00 0.00 0.00
TOTAL ACCOUNTS PAYABLE PENDING (584.29) 0.00 (584.29)
DUE FROM OTHER FUNDS
999-0000-1551 Due From General Fund 234.75 0.00 234,75
999-0000-1552 Due From Sales Tax Fund 0.00 0.00 0.00
Due From Franchise Fees Fund 0.00 0.00 0.00
Due From Designated Tax Fund 0.00 0.00 0.00
Due From Animal Control Donation 0.00 0.00 0.00
Due From Act 1809 of 2001 Court Auto 0.00 0.00 0.00
Due From Park 1/8 SalesTax O & M 0.00 0.00 0.00
Due From Act 833 of 1991 Fire 0.00 0.00 0.00
Due From Fire 3/8 SalesTax 0.00 0.00 0.00
999-0000-1560 Due From Act 918 of 1983 Police 0.00 0.00 0.00
999-0000-1561 Due From Act 988 of 1991 Emerg Veh 0.00 0.00 0.00
999-0000-1562 Due From Street Fund 0.00 0.00 0.00
999-0000-1563 Due From Revenue Fund - Water & WW 0.00 0.00 0.00
999-0000-1564 Due From Water Operating Fund 349.54 0.00 349.54
999-0000-1565 Due From Stormwater Utility Fund 0.00 0.00 0.00
999-0000-1566 Due From Depreciation - WW 0.00 0.00 0.00
999-0000-15¢ Due From Sub-Div Impact WW 0.00 0.00 0.00
999-0000-1568 Due From Impact - Water 0.00 0.00 0.00
999-0000-1569 Due From Impact - WW 0.00 0.00 0.00
999-0000-1571 Due From Infra Fee 0.00 0.00 0.00
TOTAL DUE FROM OTHER FUNDS 584.29 0.00 584.29
ACCOUNTS PAYABLE
999-0000-2000 Accounts Payable (584.29) 0.00 (584.29)
TOTAL ACCOUNTS PAYABLE (584.29) 0.00 (584.29)
AP Pending (584.29) AP Pending (584.29) Due From Other Funds (584.29)
Due From Other Funds (584.29) Accounts Payable (584.29) Accounts Payable (584.29)
Difference 0.00 Difference 0.00 Difference 0.00
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&RPSUHKHQVLYH 'UDLQDJH ODVWHU 3
&LW\ RI %U\DQW

3KDVH O5HSRUW

SUHSDUHG E\

1RUWKVKRUH '"ULYH
1RUWK /LWWOH 5RFEN $UNDQVDYV

ODUEFEK
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BURMHFW "HMEULSWLRQ oo eeeeeseeeseeee s
*HQHUDO , QLRUPDMW.LRQ iiieeeeeeeeeeeeeeeeeeeeereeeeeee e eseseese s
'UDLQDJH %DVLQ &KDUDFEWHULVMW.LEM oo,
QURRNHG &UHHN.%DMLQ oooeieeieeeeeeereeeeeeeeeeeeeereereseeen
+XUULFDQH &UHHN.ZADN.LQuw oo
2ZHQ &UHHN.IDNLQ oo
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&URRNHG &UHHN %DVLQ.(LLHEWLY.H.6WXG.LHYV
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&LW\ ODVWHU 30DQV D.QG.5HIXODWLRQV. ...
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$SSHQGLFHYV

$SSHQGL[ $ £+ 5HVLGHQW &RPPHQW 'DWDEDVH

$SSHQGL[ % + )ORRG ,QVXUDQFH DQG 5HSHWLWLYH /RVV 'DWL
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+XUULFDQH &UHHN..%DV.LQ.).(0.$..0DS. oo
&URRNHG &UHHN..2%DV.LQ..)(0$..0D.S oo,
2ZHQ &UHHN %DMLQ..)L0$. QDS

$YHUDJH 'DLO\ 7UDIILF (VWLPDW.HVY..IRU %U\DQW
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+XUULFDQH &UHHN %DVLQ <HD.U.)QRRG.6HYHULW\
+XUULFDQH &UHHN %DVLQ <HDU.)QRRG.6HYHULW\
+XUULFDQH &UHHN %DVLQ <HDU.)QRRG.6HYHULW\
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<HDU )QRRG.6HYHULW\ ,QGH

ODMRU )ORRG (YHQWYV ZLWKLQ WKH.&LW\.RI %U\DQW

6HOHFW $WODV

SBUHFLSLWDWLRQ )UHTXHQF\ 'DWD

S5HVLGHQW &RPPHQWN.EL7Z\SH. .,

SHVLGHQW &RPRPPHQWV.EML.2%DVLQ s

SHVLGHQW &RPPHQW.N...EL.).(0$..6)4S i,

(IHIHFWLYH =RQH $( ZLWK.)QRRGZD\.6W.UHDPV

(IMMHFWLYH =RQH.$.6WUHDPRV. .ccccccee ittt

JORRG ,QVXUD.QEH.3.RO.LEVL DW.D. ..o
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6WRUPZDWHU.2XW.LD.OO..DWD......cccoovmiiieees
6WRUPZDWHU..)ORZOLQH.!DWD........ccoovvvriiiiiiinnnnnn.
&ROOHFWH.G..2,6...DWDVHW.N.....ccooo,
SHFHLYHG (IIHFWLYH +\GUDXOLF ORGHQV..IRU +XUUL
8SGDWHG 6XPPDU\ RI 'LVFKDUJHV..IRU.#XUULFDQH &
8SGDWHG 6XPPDU\ RI 'LVFKDUJHV..IRU.&E&URRNHG &UF
8SGDWHG 6XPPDU\ RI 'LVFKDUJHV..IRU.2ZHQ &UHHN ¢
6FUHHQLQJ ORGHO /DQG 8VH 7\SHV.D.QG.5RXJKQHVYV
JORRG 6HYHULWN\..,. QGH[.&ODVVHV......coccceeeeirs
,GHQWLILHG 3RWHQWLDO..UDLQDJH.3UREOHP /RFDW
5HFRPPHQGHG +\GUDXOLF..0RGHQO.V..IRU..3KDVH
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&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

SURMHFW "HVFULSWLRQ

$ &4RPSUHKHQVLYH 'UDLQDJH ODVWHU 30DQ &'03 LV EHLQJ G
%U\DQW 7KH SXUSRVH RI WKH &LW\ RI %U\DQW &'03 LV WR

X

X X X X

(YDOXDWH WKH H[LVWLQJ GUDLQDJH FRQGLWLRQV RI WKt
-XULVGLFWLRQ (7- DOVR NQRZQ DV WKH SODQQLQJ DUH
,GHQWLI\ FXUUHQW DQG IXWXUH GUDLQDJH SUREOHPYV
*HQHUDWH SURSRVHG VROXWLRQV WR LGHQWLILHG SURE
'HYHORS D &DSLWDO ,PSURYHPHQW 30DQ &,3 DQG
SURYLGH WRROV IRU PDQDJLQJ IXWXUH GHYHORSPHQW

7KH &'03 SURMHFW LV EHLQJ SHUIRUPHG LQ WZR SKDVHV
LOQWR PDMRU WDVNV ZLWK VXEWDVNYVY OLVWHGQLIX WK SOLFDE!
VKRZV D IORZ FKDUW RI WKH RYHUDOO SURMHFW SURFHVYV

X
X

3KDVH 'DWD &ROOHFWLRQ DQG ,QLWLDO 'UDLQDJH 6WX:
3KDVH 6XUYH\ &ROOHFWLRQ +\GURORJLF DQG +\GUDXO
'UDLQDJH 3UREOHPV $OWHUQDWLYH 'HYHORSPHQW DQG

JLIXUH &'03 SURMHFW 3URFHVV

7KLY UHSRUW GLVFXVVHV WKH SURFHVVHV DQG ILQGLQJV RI .
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&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

*HQHUDO ,QIRUPDWLRQ

$FFRUGLQJ WR WKH SURMHFW 5HTXHVW IRU 4XDOLILFDWLRQV
UXOH FLW\ ZLWK DQ LQFRUSRUDWHG SRSXODWLRQ RI DF
&LW\ KDV H[SHULHQFHG UDSLG JURZWK HVSHFLDOO\ RYHU W
FRQWLQXH WKLV WUDMHFWRU\ RI JURZWK LQ WKH IXWXUH 7K
DQG FRPPHUFLDO GHYHORSPHQW LQFUHDVLQJ WKH GHPDQG
LQIUDVWUXFWXUH RI WKH &LW\ DQG VKRZLQJ WKH QHHG IRU .

7KH &LW\ Rl %U\DQW SODQQLQJ DUHD LQFOXGHYV WKUHH PDLC
&URRNHG &UHHN DQG 2ZHQ &UHHN +XUULFDQH &UHHN LV WK
DSSUR[LPDWHO\ RI WKH %U\DQW SODQQLQJ DUHD 2ZHQ &L

RI WKH GUDLQDJH DQG LV LQ WKH QRUWKHDVM/HUQ SRUWL
UHPDLQLQJ ORFDWHG LQ WKH VRXWKHDVWHUQ VHFWLRQ F
&URRNHG &UHHN $ PDS RI WKH VWXG\ DUHD DQG WKHQNKUHH
YLIXUH

6LQFH D QXPEHU RI ODUJH IORRGLQJ HYHQWV KDYH RFFX
UHEXUUHQEFH RI VLIJQLILFDQW IORRG LVVXHV KDV OHG WR WK
SODQ IRU GUDLQDJH ZLWKLQ WKH &LW\ DQG SODQQLQJ DUHD

ZLOO SURYLGH WKH &LW\ ZLWK WRROV WR LPSURYH H[LVW
IXWXUH PLWLJDWLRQ 3KDVH RI WKH &'03 LQYROYHV 'DWD &
BWXG\ 6FUHHQLQJ 7KH UHVXOWV Rl WKHVH WDVNV ZLOO OHD
IXUWKHU VWXG\ DQG LPSURYHPHQW )ROORZLQIGWKARERPSOH
RI 3KDVH ZLOO EH GHYHORSHG
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&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

'UDLQDJH %DVLQ &KDUDFWHULVWLFV

7KH &LW\ Rl %U\DQW LV ORFDWHG DORQJ D ODUJH GUDLQDJH
*HRORJLFDO 6XUYH\ 86*6 +\GUR®RJILFIDNHWW RRGY WKH /RZH
2XDFKLWD DQG WKH /RZHU $UNDQVDV + JRXUFKH /D )DYH 7KH
DUH GLYLGHG LQWR WKUHH VPDOOHU GUDLQDJH EDVLQV &UF
2ZHQ &UHHN +XUULFDQH &UHHN LV ORFDWHG DORQJ WKH ZH"
FRQWULEXWHY WR WKH /RZHU 2XDFKLWD :DWHUVKHG 7KH RW
DQG 2ZHQ &UHHN DUH ORFDWHG LQ WKH HDVWHUQ SRUWLRQ
/RZHU $UNDQVDV + JRXUFKH /D )DYH :DWHUVKHG 7KH WKUHH
GHVFULEHG EHORZ

&URRNHG &UHHN %DVLQ

7KH SRUWLRQ RI &URRNHG &UHHN %DVLQ VWXGLHG IRU WKLV
$V PHQWLRQHG LQ 6HFWLRQ &URRNHG &UHHN PDNHV XS D
SODQQLQJ DUHD :KHQ FRPSDUHG WR WKH FXUUHQW FLW\ OLF
IRU DSSUR[LPDWHO\ Rl WKH DUHD

7TKH KHDGZDWHUV RI 4URRNHG &UHHN DUH ORFDWHG ZLWKLQ

LOQWHUVHFWLRQ RI +LJKZD\ 5H\QROGYV 5RDG DQG +LJKZD\
VRXWK I[URP WKLV DUHD GUDLQLQJ WR D GLWFK VRXWK RI :
IORZV XQGHU |, DQG WXUQV JHQHUDOO\ HDVW VRXWKHDVW
MXVW QRUWK RI , QHDU 0ODLQ 6WUHHW DQG IORZV VRXWK X
FRQIOXHQFH ZLWK &URRNHG &UHHN DW "HOO 'ULYH

$IWHU IORZLQJ XQGHU +LJKZD\ &URRNHG &UHHN FRQWLQX
$SSUR[LPDWHO\ IHHW GRZQVWUHDP RI OLOOV 3DUN 5RDG

&URRNHG &UHHN 7KLV WULEXWDU\ GUDLQV WKH DUHD QRUWE
WKH %ORRPILHOG +LOOV VXEGLYLVLRQV $SSUR[LPDWHO\

FRQIOXHQFH &URRNHG &UHHN SDVVHV XQGHU WKH 8QLRQ 3D
WKLV FURVVLQJ WKH WHUUDLQ DOORZV IRU VRPH IORZ WR O
XSVWUHDP VLGH RI WKH UDLOURDG HPEDQNPHQW 7KH GLWHF
3DUN 'LWFK ZKLFK IORZV HDVW IRU DSSUR[LPDWHO\ IHHV
UDLOURDG 7UDLOHU 3DUN 'LWFK IORZV EDFN LQWR &URRNHG

&URRNHG &UHHN IORZV QRUWKHDVW DORQJ WKH VRXWK VLGH
DSSUR[LPDWHO\ IHHW EHIRUH IORZLQJ EDFN XRMNHG® WKH
&UHHN DQG LWV GUDLQDJH EDVLQ VRXWK Rl WKH QBLOURDG |
WKH SODQQLQJ DUHD
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&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

&URRNHG &UHHN UHHQWHUV WKH FLW\ OLPLWYV DIWHU SDVVLC(

DSSUR[LPDWHO\ IHHW HDVW RI 6 6KREH 5RDG VIKH FUHHI
QRUWKHDVW WKURXJK XQGHYHORSHG ODQG XQWLO OHDYLQJ
DSSUR[LPDWHO\ IHHW ZHVW VRXWKZHVW Rl +LJKZD\ $(

&UHHN FRQWLQXHV IORZLQJ JHQHUDOO\ QRUWKHDVW XQWLO
3XODVNL 7THEKQLFDO &ROOHJH LQ 3XODVNL &RXQW\ )RXUFKH
ILWWOH 5RFN DQG HYHQWXDOO\ GUDLQV LQWR WKH $UNDQVD

+XUULFDQH &UHHN %DVLQ

+XUULFDQH &UHHN %DVLQ DFFRXQWY IRU DSSUR[LPDWHO\
RI WKH SODQQLQJ DUHD 7KH WRWDO VWXG\ DUHD DQDO\]H
SRUWLRQV RXWVLGH WKH SODQQLQJ DUHD LV DSSUR[LPDWH

7KH KHDGZDWHUV RI +XUULFDQH &UHHN EHJLQ DSSUR[LPDWH
LQWHUVHFWLRQ RI : /DZVRQ 5RDG DQG &RQJR )HUQGDOH 5REL
IORZV JHQHUDOO\ VRXWK VRXWKHDVW HYHQWXDOO\ IHHGLQJ
+XUULFDQH /DNH 7KH ODNH LV UHSRUWHG E\ WKH (QF\FORSH
PDQPDGH ODNH FRQVWUXFWHG LQ +XUULFDQH /DNH LV Ol
QHDU WKH %U\DQW FLW\ OLPLWYV 7KH HDVWHUQ EUDQFK RI +.
+XUULFDQH &UHHN /LWWOH +XUULFDQH &UHHN EHJLQV QHDU
OLQH MXVW QRUWK RI 6SDUNV 5RDG ,W IORZV JHQHUDOO\ VR
HOQWHULQJ WKH ODNH 7KH FRQIOXHQFH RI WKH WZR EUDQFKF
DSSUR[LPDWHO\ IHHW XSVWUHDP RI WKH +XUULFDQH /DNI

+XUULFDQH &UHHN FRQWLQXHV GRZQVWUHDP RI WKH +XUULF
XQGHU +LJKZD\ DQG , 7KH FUHHN WKHQ FRQWLQXHV VRXV
+XUULFDQH &UHHN DQ KROH JROI FRXUVH DQG DSDUWPHQ\
FUHDWH SRQGV LQ WKLV DUHD -XVW VRXWK RI WKH JROI ERX
%RRQH 5RDG %RRQH 5RDG H[SHULHQFHV IUHTXHQW RYHUWR!
&UHHN 'RZQVWUHDP RI %RRQH 5RDG +XUULFDQH &UHHN FRQ
WKH 8QLRQ 3DFLILF 5DLOURDG DQG &\QDPLGH 5RDG ,W WKHC
XQGHU +LJKZD\ 5H\QROGV 5RDG 7KH FUHHN WKHQ IORZV
SODQQLQJ DUHD +XUULFDQH &UHHN FRQWLQXHV IORZLQJ VR
EHIRUH IORZLQJ LQWR WKH 6DOLQH 5LYHU QHDU WKH *UDQW

2ZHQ &UHHN %DVLQ

2ZHQ &UHHN LV WKH VPDOOHVW GUDLQDJH EDVLQ ZLWKLQ WK
DERXW , W PDNHV XS DSSUR[LPDWHO\ RI WKGLBGDQQLQJ
GUDLQDJH EDVLQ IRU 2ZHQ &UHHN LV DSSUR[LPDWHO\ VTXD
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&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

7KH KHDGZDWHUV Rl 2ZHQ &UHHN EHJLQ MXVW RXWVLGH WKH
LQWHUVHEWLRQ RI 6SULQJKLOO 5RDG DQG 3DPHOD :D\ 2ZHQ
WK URDPIKVWO\ ZRRGHG DUHD ,W IORZV XQGHU +LOOGDOH 5REC
DW WKH PRUH GRZQVWUHDP FURVVLQJ Rl WKH URDG ,W WKH{¢
WXUQLQJ QRUWKHDVW 2ZHQ &UHHN IORZV LQWR )RXUFKH &U
XSVWUHDP Rl WKH )RXUFKH &UHHN FURVVLQJ RI +LJKZD\ 6W
&UHHN IORZV WKURXJK WKH &LW\ RI /LWWOH 5RFN EHIRUH GU

'‘DWD &ROOHFWLRQ

,Q RUGHU WR FRPSOHWH WKH &'03 DQ DUUD\ RI GDOW® ZDV FR
LQIRUPDWLRQ DUH GHVFULEHG LQ WKH VHFWLRQV EHORZ

+LVWRULFDO 5HFRUGV RI 'UDLQDJH )ORRGLQJ DQG 5DLQ

&LW\ DQG 3XEOLF 1HZV 5HFRUGYV

7KH &LW\ KDV GRFXPHQWHG PDQ\ SDVW IORRG HYHQWYV +LVW
IURP YDULRXV VRXUFHV LQFOXGLQJ &LW\ SHUVRQQHO ORFD
PHGLD UHSRUWY ODMRUHI®&RRGH YH QDN\HADESIFKB HYHQ W V
OLVWHG DUH EDVHG RQ DYDLODEOH LQIRUPDWLR@ WKLV LV (
HYHQWYV DIIHFWLQJ WKH &LW\

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

7DEOH ODMRU )ORRG (YHQWV ZLWKLQ WKH &LW\ R
7RWDO (
: /IRFDWLRQ R 6WUHD
DWH VVXH JORRG 7\ $HHFM/3UHE$SL
ODUFK $ &R)YRHU;')\{ﬂ( 5RDGZD\ < 6KRDC
i 5HVLGHQ &UHHN
$suLo Q@ +XUULF
%RRQH 5R SRDGZD\ "2 hmy
IRYHPEHU +XUULF
%RRQH 5R SRDGZD\ "2 hHy
ODUFK . +XUULF
%RRQH 5R SRDGZD\ 2 hms
$SULO . +XUULF
%RRQH 5R 5RDGZD\ 2 hHs
YHEUXDU\ . +XUULF
%RRQH 5R SRDGZD\ "2 hms
+LOOGDC
5RDG +LOC( 2ZHQ
$SULO 5RDG 6SUL( 5RDGZD\ 2 nnn
5RDG OLGO
5RDG
0D\ 2DN *OHQ| 5RDGZD\ iiﬁ%b
IHLIKERUK BSHVLGHQ | gxy
+XUULF
[0)
ODUFK %RRQH 5R SRDGZD\ "¢ Ui

7TRWDO HYHQW SUHFLSLWDWLRQ IURP 12%$%$ ZHDWKHU VWDWIRUWWDW $GDPV
SDLQIDOO 'DWD

+LVWRULFDO 5DLQIDOO 'DWD

+LVWRULFDO UDLQIDOO GDWD ZDV DYDLODEOH IURP WKH 1DW
$GDPV )LHOG DW WKH /LWWOH 5RFN 1DWLRQDO $LUSRUW /,7
PLOHV WR WKH QRUWKHDVW Rl %U\DQW 7KLV LV WKH QHDUH)
$GPLQLVWUDWLRQ 12$$ ZHDWKHU VW DXULHE QWS R DV ¥ HV & HWG Rl
WRWDO UDLQIDOO DPRXQWYV UHFRUG DW /,7 VLQFH 7KLV (
1IDWLRQDO &HQWHUV IRU (QYLURQPHQWDO ,QIRUPDWLRQ ZHE
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&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

J)LIXUH ‘DLO\ 7TRWDO 5DLQIDOO 'DWD DW /LWWOH 5RFI

6LQFH -DQXDU\ RYHU GD\V UHFRUGHG DW OHDVW
WKRVH GD\V GD\V UHFRUGHG EHWZHHQ DQG LQFKHYV
DQG LQFKHV DQG GD\V UHFRUGHG JUHDWHU WKDQ LQFK
UHFRUGHG GDLO\ WRWDO UDLQIDOO ZDV LQFKHY RFFXUU

6WDWLVWLFDO 5DLQIDOO 'DWD

6WDWLVWLFDO UDLQIDOO GDWD IRU WKH &LW\ RI %U\DQW ZD\
SUHFLSLWDWLRQ J)UHTXHQF\ 'DWD G6HOMHARW GDWOD VYV SUHEWOQW
7TDEOH7KLVY SUHFLSLWDWLRQ GDWD UHSUHVHQWY DYHUDJH SC
IRU VSHFLILF GXUDWLRQV 6HOHFW GXUDWLRQV DQG UHFXUU
GDWD WKDW SODQQHG IRU XVH GXULQJ WKH K\GURORJLF WD)\

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

7TDEOH 6HOHFW $WODV SUHFLSLWDWLRQ )UHTXHQF\ 'DW
$UNDQVDV

$YHUDJH 5HFXUUHQFH ,QWHUY

"XUDW

PLQ
PLGQ
KU
KU
KU
KU
KU

GD\

SHVLGHQWLDO 'UDLQDJH ,VVXH 'DWDEDVH

JRU WKLV &'03 D SXEOLF FRPPHQW SHULRG ZDV LVVXHG WR D
GUDLQDJH LVVXHV 7KH FRPPHQW WRULIRG UD® WRRWDHSKRL O
FRPPHQWY ZHUH/DH®GHLYHG D EUHDNGRZQ RI WKH UHFHLYHG
LVVXH W\S

7TDEOH 5HVLGHQW &RPPHQWV E\ 7\SH

1XPEHU RI
SHSRUWHG |,

,VVXH 7\SH

+RXVH RU % XVLQHVYV

5RDGZD\ )ORRGLQ

<DUG )ORRGLQJ

2ZWKHU LQFOXGHV HU
VHZHU

$FFRUGLU@EWHRYHU KDOI RI WKH LVVXHV UHSRUWHG E\ UHVLG
LVVXHV LQ UHVLGHQWLDO RU FRPPHUFLDO JUHHQ VSDFH L H
FRPPHQWY LQYROYHG IORRGLQJ WKDW DIIHFWHG D EXLOGLQJ
FDWHJRU\ SURYLGHG FRPPHQWY LQYROYLQJ LVVXHV VXFK DV
VHZHU LVVXHV

7TDEOKBLVSOD\V WKH QXPEHU RI FRPPHQWYV ZLWKLQ HDFK RI W
EDVLQV &URRNHG &UHHN %DVLQ UHSRUWHG MXVW RYHU R

&UHHN %DVLQ UHSRUWHG 2Q0\ RI WKH FRPPHQWYV ZHUH
&UHHN %DVLQ
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&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

7TDEOH SHVLGHQW &RPPHQWV E\ %DVLQ

1XPEHU RI
SHSRUWHG |,

'UDLQDJH %DVLQ

&URRNHG &UHHN %
+XUULFDQH &UHHN
2ZHQ &UHHN %DVL

TDEOKBURYLGHV WKH QXPEHU RI FRPPHQWY ORFDWHG ZLWKLQ
ODQDIJHPHQW $VVRFLDWLRQ )(0$ 6SHFLDO )ORRG +D]DUG $UI

7TDEOH S5HVLGHQW &RPPHQWYV E\ )(0$ 6)+9%

1XPEHU RI
SHSRUWHG |,

6SHFLDO )ORRG +D]D

JORRGZD\
=RQH $ $( QRQ IORR
=RQH : $QQXDO &KL

=RQH ; OLQLPDO )ORF

7KH GDWD SUHVHQWHG DERYH VXJJHVWY WKDW PRVW GUDLQI
RXWVLGH RI )(0$ PDSSHG IORRGSODLQV $00 WKUHH FRPPHQ\
RFFXUUHG DORQJ &&URRNHG &UHHN 7KH FRPPHQWY UHJDUGLC
IORRGSODLQV RFFXUUHG LQ DOO WKUHH EDVLQV ZLWK WKH I
RFFXUULQJ DORQJ +XUULFDQH &UHHN QHDU %YRRQH 5RDG DQC
&UHHN

JLIXUWKRZV WKH UHVLGHQW UHSRUWHG FRPPHRWXUH WKLQ &
GLVSOD\V WKH FRPPHQWYV ZLWKLQ HXUULWBRHAVE WHKHN %DVLQ
FRPPHQWY ZLWKLQ 2ZHQ &UHHN %DVLQ $00 UHVLGHQW FRPFP

7KH UHVLGHQW FRPPHQWYV ZHUH DQDO\JHG DQG ODWHU XVHG
UHVXOWYV IRU YHULILFDWLRQ RI GUDLQDJH LVVXHV $SSHQGL|
K\GUDXOLF PRGHOLQJ UHVXOWY DQG WKH LGHQWLILHG SRWH
FRUUHVSRQGLQJ WR WKH UHVLGHQW FRPPHQWYV

*DUYHU 3URMHFW 1R 7 3DJH
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&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

)(0$ 1),3 'DWD
)(0$ ODSSLQJ DQG 'DWD

7KH &LW\ Rl %U\DQW SDUWLFLSDWHYV LQ WKH )(0$ 1DWLRQDO
&EXUUHQW IORRGSODLQ LQIRUPDWLRQ DQG PDSSLQJ LV DYDLC

SHSRUW QXPEHUV &9 % DQG 9 % IRU 6DOLQH &RXQW\
,QFRUSRUDWHG $UHDV 7KH &LW\ LV PDSSHG ZLWKLQ )ORRG ,
3DQHOV ( ( ( DQG ( 7KH SODQQ L QUHDPHDWKKDMWP X

DUH PDSSHG DV =RQH $ RU $( ZKLFK GHVLJQDWHV D DQQXEC
$(3 FRPPRQO\ NQRZQ DV \HDU HYHQW ERXQGDU\

=RQH $( PDSSLQJ LQGLFDWHYV WKDW D GHWDLOH®QKNBHD XOLF
PDSSHG VWUHDP 7\SLFDOO\ =RQH $( PDSSLQJ LQFOXGHV D U
UHSUHVHQWY WKH HQFURDFKPHQW ERXQGDU\ DORQJ D VWUH
IORRG HOHYDWLRQV %)(V E\ XS WR IRRW 7KH YWWKIDP H[W
IORRGZD\ DUHDEHEOMWHG LQ

7TDEOH (ITHFWLYH =RQH $( ZLWK )ORRGZD\ 6WUHD

'UDLQD _
%D VL 6WUHDP 1DP =RQH $( ODSSHG 6WUHDP
$SSUR[LPDWHO\ IHHW
+XUULF  +XUULFDQH &§ =XEHU 5RDG QHDU XSVWUH
&UHH N IDNH WR MXVW GRZQVWUH
%DV LC _XVW GRZQVWUHDP RI 1RL
/LWWOH +XUUL FRQIOXHQFH ZLWK +XUU
$SSUR[LPDWHO\ IHHW XS
&URRNHG &U WR FRQIOXHQFH ZLWK
FRQIOXHQFH ORFDWHG L
— &URRNHG &U -XVW GRZQVWUHDP RI , W
. 7ULEXWD U &URRNHG &UHHN
$DVLG  %U\DQW 7ULI XFVRWQIGORXZHQQVFVY-|UZHLDV\I7KR8ILLJ$RL’JFI
JURP IORZ GLYHUVLRQ QH
7UDLOHU 3DU 5DLOURDG FURVVLQJ WR FR
&UHHN
2ZHQ $SSUR[LPDWHO\ IHH W
&UHHN 2ZHQ &UHHN +LOOGDOH 5RDG WR FRQIO
%DVLC( &UHHN
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&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

=RQH $ PDSSLQJ LQGLFDWHY DQ DSSUR[LPDWHG $(3 IORRGS
IRU ZKLFK D GHWDLOHG VWXG\ KDV QRW EHHQ SHUIRUPHG 7k
PDSSHG IORRGZD\ 7KH VWUHDP H] SQMNQQILQ WKHHBL WK DWPD \
PDSSHG DV =RQH $ PINFHOBEO W/ HBQK) $ PDSSHG VWUHDPV DUH L
+XUULFDQH &UHHN %DVLQ (IIHFWLYH )(0$ IORRGSODLQ PDSS|
&URRNHG &UHHN %DVLQ DQG 2ZHQ )&UKHNV%DYGQ LV VKRZQ L
UHVSHFWLYHO\

7TDEOH (INTHFWLYH =RQH $ 6WUHDPYV

'UDLQE

%DVL 6WUHDP 1DF =RQH $ 0DSSHG 6WUHDP (]

$SSUR[LPDWHO\ IHHW GR
IDZVRQ 5RDG WR DSSUR[LPD!
GRZQVWUHDP RI =XEHU 5RDG E
PDSSLQJ
-XVW GRZQVWUHDP RI +LJKZD\
+XUULFDQH { PDSSLQJ WR FRQIOXHQFH ZLWH}
&RXQW\
$SSUR[LPDWHO\ IHHW XSV
5RDG WR FRQIOXHQFH ZLWK
$SSUR[LPDWHO\ IHHW XSV
5RDG WR FRQIOXHQFH ZLWK -
$SSUR[LPDWHO\ IHHW GRZQ
7UDLO WR FRQIOXHQFH ZLWK

+XUULFDQH .

+XUULFDQH &

+XUULFDQH &

+XUULF +XUULFDQH &

&%%T “XVW GRZQVWUHDP RI +HVWHU
JLWWOH +XUUl GRZQVWUHDP RI 1IRUWKODNH 5F
$( PDSSLQJ

ILWWOH +XUUl $SSUR[LPDWHO\  IHHW XSVW
$ $YHQXH WR FRQIOXHQFH ZLWK
JLWWOH +XUUl -XVW GRZQVWUHDP RI 6HYHQ
% FRQIOXHQFH ZLWK /LWWOH
JLWWOH +XUUL $SSUR[LPDWHO\  IHHW XSVWU
& WR FRQIOXHQFH ZLWK /LWW:¢
JLWWOH +XUUL -XVW XSVWUHDP RI +XPHV 5RD(
& /LWWOH +XUULFDQH &U

ILWWOH +XUUI $SSUR[LPDWHO\ IHHW XSV
' SRDG WR FRQIOXHQFH ZLWK A
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&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

'UDLQE
%DV L

6WUHDP 1DF =RQH $ ODSSHG 6WUHDP (]
/JLWWOH +XUUI $SSUR[LPDWHO\ IHHW XSVW
( 5RDG WR FRQIOXHQFH ZLWK
$SSUR[LPDWHO\ IHHW XSV\

ILWWOH +XUUI
)

SRDG WR FRQIOXHQFH ZLWK +
I1RUWKODNH 5RDG FURYV

+XUULFDQH . $SSUR[LPDWHO\ IHHW XSVW
7TULEXWDUY )DUPV 'ULYH WR FRQIOXHQFH Z
$SSUR[LPDWHO\ IHHW XSVWL

+XUULFDQH .
TULEXWDU\

‘ULYH WR FRQIOXHQFH ZLWK +X

%RVZHOO &l

$SSUR[LPDWHO\ IHHW XSV
SRDG WR FRQIOXHQFH ZLWK

*DUYHU 3URMHFW 1R 7

3DJH



w1 Miles

ALNNOD 3NITVS
ALNNOD PISVINd

g
<
%Q
C
/&’o
%
X
3 ~
2 &
O @
2 <
¥il &
< L
4
(/ff/é
%,
(]
C,
(N %
()
<
&
N
%, §F
g T 9
& <
S
C~
05125C0225E 0@% 05125C0240E
05125C0360E . 05125C0380E
Hurricane
Lake Text
&
\QJ
B S
&Q\’
Hurricane Creek <bo°’
Tributary 1
(/f,./o
P,
Q
,
Sq
05125C0370E %
05125C0400E
Effective FEMA FIRM Panel boundaries A,
. ) . (A
and Floodplain boundaries were acquired A
from NFHL DIFRM Data for Saline County, ‘90@
dated June 5, 2020, and Pulaski County, Q@
dated May 17, 2021. &

FIGURE 7.
HURRICANE CREEK BASIN FEMA MAP

Bryant City Limits Floodway
1% Annual Chance Event

Bryant Planning Area

FEMA FIRM Panel 0.2% Annual Chance Event




SALINE COUNTY
PULASKI COUNTY

05125C0225E 05125C0240E
05125C0380E

05125C0360E

Crooked
Creek
Tributary

Trailer Park
Ditch

05125C0250E

<

05125C0400E

FIGURE 8.

CROOKED CREEK

BASIN
FEMA MAP

Floodway
1% Annual Chance Event

0.2% Annual Chance Event

Bryant City Limits

FEMA FIRM Panel

Bryant Planning Area

Effective FEMA FIRM Panel boundaries
and Floodplain boundaries were acquired

dated June 5, 2020, and Pulaski County,
dated May 17, 2021.

from NFHL DIFRM Data for Saline County,

——
0 0.5 1
| 1 Miles




05125C0225E
05125C0240E

FIGURE 9.
OWEN CREEK
%, BASIN

(&
3
®
%, FEMA MAP
PULASKI COUNTY &%
SALINE COUNTY Floodway
1% Annual Chance Event
0.2% Annual Chance Event
FEMA FIRM Panel
Bryant City Limits
Bryant Planning Area
Effective FEMA FIRM Panel boundaries
and Floodplain boundaries were acquired
e from NFHL DIFRM Data for Saline County,
% dated June 5, 2020, and Pulaski County,
/)O dated May 17, 2021.
/bcv
%
T
¢ c
C > —
Z
m =
8 o
c O
> C
33
< X
0 0.5 1
| 1 Miles




&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

JORRG ,QVXUDQFH 3ROLFLHVY DQG 5HSHWLWLYH /RVV 'DWI

JORRG LQVXUDQFH SROLF\ GDWD DQG UHSHWLWLYH ORVV LQI

DFTXLUHG IURP WKH 6WDWH 1),3 FRRUGLQDWRU DW WKH $UNTI
15" LQ -XQH

$ WRWDO RI IORRG LQVXUDQFH SROLFLHVY ZHUH LVVXHG LQ
FROOHFWLRQ 3ROLF\ TBOM2UVWXUHR Y LSRG EQH V FRYHUHG C

DUH ORFDWHG ZLWKLQ =RQH $ RU $( IORRGSODLQV ®HKH UHPD
; ORFDWLRQV

7TDEOH JORRG ,QVXUDQFH 3ROLF\ 'DWD

3DUDPHWHU 9D O X H
3ROLF\ &RXQ
3UHPLXP 7RWDO
IHGHUDO SROL
7RWDO %XLOGLQ
7RWDO &RQWHQW
$YHUDJH %XLO
&RYHUDJH
$YHUDJH &RQW
&RYHUDJH

5HSHWLWLYH ORVV GDWD TREHEOMEKHWHK MW\ LFMWOIDLLYAHVQPIDEGH LQ WK
RI WKH SURSHUWLHY KDYH H[SHULHQFHG UHSHWLWLYH ORVVI

7TDEOH 5HSHWLWLYH /RVV 'DWD

3DUDPHWH 9D O XH
1XPEHU RI 3U
/RVVHV
SHSHWLWLYF
3URSHUWL
7RWDO %XL(
3D\PHQWV
7RWDO &RQV
3D\PHQWYV
6LQJOH )DP
3URSHUW)\ /R
2WKHU 3URS
IRVVHV
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&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

'DWD UHODWLQJ WR WKH LQVXUDQFH SROLFLHVY DQG UHSHWL
LQ $SSHQGL[ %

IHWWHUV RI ODS $PHQGPHQWYV

7TKRXJK D VWUXFWXUH PD\ EH ORFDWHG ZLWKLQ D 6)+$%$ WKH
SURSHUW\ RU SRUWLRQ RI WKH SURSHUW\ PD\ EH DERYH WKF
RUGHU WR KDYH WKH SURSHUW\ UHPRYHG DQG WR ORZHU RU
IORRGSODLQ LQVXUDQFH D /HWWHU RI ODS $PHQGPHQW /20%
/120$ DSSOLFDWLRQ UHTXLUHVY WKDW DQ (OHYDWLRQ &HUWLIL
SURSHUW\ WR VKRZ UHFRUG RI LWV HOHYDWLRQ &XUUHQWO\
/120$ GRFXPHQWYV RQ UHFRUG IRU SURSHUWLHV ZLWKLQ WKF
LQIRUPDWLRQ IRU WKH /20%$V LQ WKH &LW\ LV JLYHQ LQ $SSH

$VEXLOW 30DQV DQG 'DWD IRU ([LVWLQJ ,QIUDVWUXFW XU

5RDGZD\ %ULGJH DQG 'HYHORSPHQW 30DQV

7KH &LW\ RI %U\DQW KDV PDQ\ DV EXLOW GUDZLQJVY DYDLODE
VXEGLYLVLRQV 'XH WR WKH YROXPH RI LQIRUPDWLRQ DYDLO!
UHTXHVWHG IRU WKH &'03 DV QHHGHG 7KHVH GKOXUWX W LAFLOC
PRGHOLQJ SURFHVV WR PRVW DSSURSULDWHO\ UHSUHVHQW V
DUHDV ,Q DGGLWLRQ VWDWH KLJKZD\ VWUXFWXUH GUDZLQJ
WKH $UNDQVDY '"HSDUWPHQW XI 7TUDQVSRUWDWLRQ $

7UDIILF 'DWD

$YHUDJH 'DLO\ 7UDIILF $'7 GDWD LV DYDLODEOH IRU IHGHUD
PDMRU URDGZD\V LQ $UNDQVEKWH WRYVRXBKUWIHQW SXEOLFO\ DY
IRU JLIXUHGLVSOD\V WKH PDSsSXIEEDQGKBIISTELBHG IURP W
$5'27 7UDIILF ,QIRUPDWLRQ 6\VWHPV ZHEVLWH

5RDGZD\ )XQFWLRQDO &0ODVV

$5'27 SURYLGHV IXQFWLRQDO FODVVLILFDWLRQ IRU DOO VWD
DV VRPH FRXQW\ DQG FLW\ VWUHHWY 7KHUH DUH URDGZD\"
DQ DVVLIQHG IXQFWLRQDO FODVV 7KH FODVVLILFDWLRQ LGH
URDGZD\ LV LOQWHQGHG WR SURYLGH 7KH $5'27 5RDGZD\ 'UDL

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

GHVLJQ VWRUP HYHQWYV IRU HDFK W\SH Rl FODVVLILFDWLRQ
\HDU WR \HDU GHSHQGLQJ RQ WKH IXQFWLRQDO FODVV DQC

7KH URDGZD\V ZLWKLQ WKH SODQQLQJ DUHD ZLWK DQ LGHQW
OLVWHG LQ $SSHQGL]J '

J)LIXUH $YHUDJH 'DLO\ 7UDIILF (VWLPDWHV IRU %U\DQ

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

&EXUUHQW 'UDLQDJH ,QIUDVWUXFWXUH

7KH &LW\ Rl %U\DQW KDV DQ HIWHQVLYH H[LVWLQJ VWRUPZD\
SURYLGHG *DUYHU ZLWK D *HRJUDSKLF ,QIRUPDWLRQ 6\VWHP
VWRUPZDWHU VA\VWHP WKDW LQFOXGHG WKH IROORZLQJ VKDS

X 6BWRUPZDWHU SRLQWV LQOHWV RXWOHWVY JUDWHV FXU
IHDWXUHV

X 6WRUPZDWHU RXWIDOOV SRLQWY DORQJ WKH FLW\ ERXQ
WKH &LW\ DQG

Xx 6WRUPZDWHU IORZOLQHV FXOYHUWV GHWHQWLRQ EDVL:
FXOYHUWY XQFKDQQHOL]JHG IORZ DQG VWUHDPV

7TDEOHOLVWY WKH W\SHV RI VWRUPZDWHU SRLQWYV LQFOXGHG
VWRUPZDWHU SRLQWYLDXBHGLVSOD\HG LQ

TDEOH6WRUPZDWHU 3RLQW 'DWD

6WRUPZDWHU 3Rl 1XPEHU RI 6BWRUPZD
%R
%R[ QR PDQKR(
&XUE &XW
'URS ,QOHW QR P
(QG RI 3LSH
YORZ %UHDN
*UDW H
3URSRVHG
BWRUPZDWHU %R][
1RW $VVLJQHC

7TDEOHOLVWY WKH QXPEHU RI VWRUPZDWHU RXWIDG&M RZQHG
VWRUPZDWHU RXWIDOO SRLUXWM DUH GLVSOD\HG LQ

TDEOHG6WRUPZDWHU 2XWIDOO 'DWD

2XWIDOO 2ZQHU I1XPEHU RI 2XWID

&LW\ RI %U\DQ
$5'27

7TDEOHOLVWY WKH VWRUPZDWHU IORZOLQH W\SHVY DQG WKH Q
VWRUPZDWHU IORZOLQHV )RUXIUHMOVR GLVSOD\HG LQ

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

7TDEOH 6WRUPZDWHU )ORZOLQH 'DWD

6WRUPZDWHU J)OR, 1XPEHU RI J)OR| /HQJWK RI JORZOLC

&XOYHUW

'"HWHQWLRQ %[

2SHQ &KDQQH/(

BURSRVHG &XO]

6WUHDP

S8QFKDQQHOL]HG

7KH FXOYHUW OLQHYV ZHUH UHYLHZHG E\ *DUYHU ,Q DGGLWLF
HILVWLQJ FXOYHUWYV ZLWKLQ WKH FLW\ OLPLWV *DUYHU LGH
SODQQLQJ DUHD RXWVLGH RI WKH FLW\ OLPLWV 7KLV GDWD -
VFUHHQLQJ PRGHO SURFHVV WKDW ZLOO EH GLVFXVVHG ODW

$FFRUGLQJ WR WKH UHFHWWR BDDVWDH WYH WIHW\LQFOXGHV DS

IHHW PLOHV RI WRWDO FXOYHUW OHQJWK 7KLV GD
FURVVLQJY SULYDWH GULYHZD\ FXOYHUWY DQG ORQJHU XQ¢
SURYLGHG GDWD DOVR VKRZV RYHU PLOOLRQ IHHW DSSUR

FKDQQHOV ZKLFK LQFOXGHV URDGVLGH GLWFKHVY DQG RWKH!
OLQH W\SH WKH GDWD LQFOXGHV D VHSDUDWH FDWHJRU\ IRL
PLOHV RI VWUHDPV ZLWKLQ FLW\ OLPLWYV

*DUYHU 3URMHFW 1R 7 3DJH
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FIGURE 11.

GIS STORMWATER
POINT DATA

* BOX
¢ BOX (NO MANHOLE)
¢ CURBCUT
DROP INLET (NO MANHOLE)
¢ END OF PIPE
* FLOW BREAK
* GRATE
® NOTASSIGNED
¢ PROPOSED
e SWBOX-NOACCESS

Bryant City Limits

| Miles
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FIGURE 12.

GIS STORMWATER
FLOWLINE AND
OUTFALL DATA

Ownership
@ ARDOT Stormwater Outfalls

@ City Stormwater Outfalls

Culvert

Detention Basin

Open Channel

Proposed Culvert

Stream

Unchannelized Flow
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&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

*,6 'DWD

7KH IROORZIV/QEWHDEEBMFULEHY WKH *,6 GDWDVHWY FROOHFWF
LOQFOXGLQJ WKRVH PHQWLRQHG LQ SUHYLRXV VHFWLRQV RI W
YDULHW\ RI VRXUFHV LQFOXGLQJ WKH FRQWUDFWHG *,6 RQO
()6 DQG SXEOLFO\ DYDLODEOH ZHEVLWHYV LQFOXGLQJ WKH (

TDEOH&ROOHFWHG *,6 'DWDVHWYV

| , ‘DWDVH
DWDVHW HVEULSWLRQ Y
%U\DQW &L W\ &XUUHQW FLW\ OLPLV ()6
&LWE%%EWHU 5RDGZD\ OLQHV DQG | ()6
&LW\ 30DQQLC &XUUHQW SODQQLQJ I ()6
&LW\ 3URSRVH ( &XUUHQW SURSRVHG ]I ()6
&LW\ 6SHFLDO 6SHELDO JRQLQJ W\ ()6
&LW\ 6WRUPZ 'UDLQDJH RXWIDOO ORED) 06
2XWIDOOV ERXQGDU\
&LW\ 6WRUPZ 'UDLQDJH SRLQW OREDWL e
3RLQWYV OLPLWYV
&LW\ =RQLQJ 'f &XUUHQW H[LVWLQJ |F ()6
6DOLOH &RXOW &XUUHQW SDUFHO LQIRU ()6
6XEGLYLVLRQ ERXQGDU
6XEGLYLVLR S0DOOLOS DUND ()6
| $YHUDJH 'DLO\ 7UDIILF $'7
$WﬂgﬁnybO\ URDGDMVHHRP&DWDVHM/$Ugﬁ§%f
WKURXJK
f\GURORJLF 8QOLW &RGH 4 .
+8& %RXQG HRXGGD U, 86*6
'LILWDO JORRG ,QVXUDQFE (oo (ne
6DOLQH &RXQW GDWD IRU 6DOLQH &RxQw\ (2% 855
"DW D ERXQGDULHV 9%)( OLQHYV 2 O W H
RWKHU )(0$ VKDSHIL
'LILWDO JORRG ,QVXUDQFE  ge opg
3XODVNL &RXQ|  GDWD IRU 3XODVNL &rx % 0P8
‘DW D IORRGSODLQ ERXQGDULH A
OLOHV DQG RWKHU )(0¢

*DUYHU 3URMHFW 1R 7

3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

. . ‘DWDVH
DWDVHW HVFULSWLRQ 6RXUE H
/DQG FRYHU GDWDMHRPIO}F
1DwﬁﬁgDﬁéPQ 5HVROXWLRQ /DQG &KD (65,
&RQVRUWLXP 05/&
+\GURORJLF 6R| +\GURORJLF VRLO JURXS (65
+6* 6XUYH\ *HRJUDSKLF 'DWDE :
PHWHU 'LJLWDO (OHYDW
PHWHU '(0 O OLGDU\NRSRJUDSK\GDMM:$U§RS¥E
GDWD IURP 86*6 2XDFk

([LVWLQJ +\GURORJLF DQG +\GUDXOLF ORGHOV

+\GURORJLF DQG K\GUDXOLF VWXGLHY KDYH SUHYLRXVO\ EHF
&LW\ Rl %U\DQW DQG WKH SODQQLQJ DUHD $YDLODEOH VWXC

+XUULFDQH &UHHN %DVLQ (IIHFWLYH 6WXGLHV

6LQFH +XUULFDQH &UHHN LV D =RQH $( PDSSHG IORRGSODLQ

K\GUDXOLF + + VWXGLHV ZHUH DYDLODEOH $ )(0$ GDWD UHT

(I!THFWLYH GDWD ZDV UHFHLYHG IURP )(0$ RQ ODUFK , Q

DQG K\GUDXOLF PRGHOV 7HFKQLFDO 6XSSRUW 'DWD 1RWHERI

K\GURORJLF DQG K\GUDXOLF VWXGLHV ZHUH UHFHLYHG 7KH |
DQG WKH K\GUDXOLF 76'1 ZDV GDWHG 1RYHPEHU

7KH UHFHLYHG K\GURORJLF VWXG\ IRU WKH +XUULFDQH &UHH
+06 YHUVLRQ 7KH PRGHO H[WHQGV IURP WKH KHDGZDWHU"
WR +LJKZD\ 5H\QROGV 5RDG 7KH UHFHLYHG PRGHO ZLOO
LQ 6HFWLRQ RI WKLV UHSRUW

OXOWLSOH K\GUDXOLF PRGHOV ZHUH UHFHLYHG IRU VWUHDPV
UHFHLYHG VWXGLHV ZHUH ERWK SHARIGO G WRGWXIHP L 8V H G GGF
VWXGLHV XWLOL]J]HG VXUYH\ GDWD IRU VWUXFWXUHYV ZKLOH C
DSSUR[LPDWH VWUXFWXUH GDWD FROOHFWHG ILHOG YLVLWYV
DQG \HDU IORRG HYHQWYV ZHUH VWXGLHG IRU WKH GH\)\
DQG \HDU HYHQWYV ZHUH VWXGLHG LQ WKH OLPLWHG Gl
ZHUH UHFHLYHG IRU +XUULFDQH &UHHN DQG /LWWOH +XUULFI
ZHUH UHFHLYHG IRU +XUULFDQH &UHHN 7ULEXWDU\ +XUULF
%RVZHOO &UHHN $00 UHFHLYHG PRGHOV ZHUH7BHOHRRUPHG L
GHVFULEHV WKH UHFHLYHG PRGHOV DQG WKHLU H[WHQWYV

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

7TDEOH5HFHLYHG (IIHFWLYH +\GUDXOLF ORGHOV IRU +XUULI

6WUHDP 1DPF ORGHO ([WHQ 6WXG\ 7\SH
JURP DSSUR[LPD!
+XUULFDQH &l IHHW GRZQVWUH '"HWDLOHG

SRDG WR +LJKZ

JURP MXVW GRZ(
IRUWKODNH 5 ' .
ILWWOH +XUULF FRQIOXHQFH ZLW HWDLOHC

&UHHN /DNH

$SSUR[LPDWHO\
+XUULFDQH &0 GRZQVWUHDP RI

TULEXWDU\ 'ULYH WR WKH F
ZLWK +XUULFD(

ILPLWHG 'H

$SSUR[LPDWHO\
GRZQVWUHDP R
SRDG WR FRQIO) ILPLWHG 'H
+XUULFDQH &UHI

+XUULFDQH &L
7JULEXWDU\

-XVW GRZQVWL
%RVZHOO 5RD
0 1
WRVZHOO &UL FRQIOXHQFH ZLW ILPLWHG 'H

&UHHN

&URRNHG &UHHN %DVLQ (IIHFWLYH 6WXGLHV

7KH (ITHFWLYH VWXG\ IRU &URRNHG &UHHN ZDV ILUVW GHVFU|
RI $OH[DQGHU SXEOLVKHG RQ -XO\ ,W H[SODLQV WKDW
&UHHN ZHUH FDOFXODWHG XVLQJ 12%$$%$ THFKQLFDHM3DSHUYV

HYHQW H[WUDSRODWHG IURP WKH RWKHU YDOXHV FDOFXODW

7KH K\GUDXOLF VWXG\ IRU &URRNHG &UHHN ZDV SHUIRUPHG >
VRIWZDUH WKDW LV QRZ RXWGDWHG $ )(0$ GDWD UHTXHVW Z
UHFHLYHG RQ $SULO 7KH UHFHLYHG LQIRUPDWLRQ IRU
VFDQQHG 3') GRFXPHQWY ZLWK PRGHO LQSXW DQG RXWSXW |
VFDQQHG GRFXPHQW UHFHLYHG IRU /HWWHUHG 6HFWLRQV $ L
7KH GRFXPHQW UHFHLYHG IRU /HWWHUHG 6HFWLRQV & WKUR>
GRFXPHQW UHFHINBLR QORRIVEKIRRNHG &UHHN LQ 3XODVNL &R X(

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

,Q DGGLWLRQ WR VFDQQHG GRFXPHQWV D +(& LQSXW ILOH .
&URRNHG &UHHN IURP /HWWHUHG 6HFWLRQ & WR ) 7KLV LQSHX
JHRPHWU\ DQG IORZ GDWD IRU WKH FUHHN LQ WKLV DUHD 7K
VRIWZDUH WKH LQSXW ILOH FDQ EH UHDG LQ +(& 5$6 IRU PRC

,Q DGGLWLRQ WR &URRNHG &UHHN LWVHOI &URRNHG &UHHN
7UDLOHU 3DUN 'LWFK DUH DOVR PDSSHG DV =RQH $( VXJJHVYV
SHUIRUPHG IRU WKHVH7TKXWUHDP,®% BNSRHUMW VWDWHYVY WKDW DOC
WULEXWDULHVY WR &URRNHG &UHHN ZHUH VWXGLHG LQ XV
ILOHV ZHUH UHFHLYHG IURP )(0$ IRU WKHVH WKUHH VWUHDPYV

\HDU IORZ UDWHVY QR RWKHU VWRUP HYHQWY DUH UHSRUYV

2ZHQ &UHHN %DVLQ (IIHFWLYH 6WXGLHYV

$FFRUGLQJ WR WKH ),6 GHSRUW 2ZHQ &UHHN ZDV VWXGLF
WR GHWHUPLQH IORZ UDWHV DQG +(& 5$6 YHUVLRQ WR GH\
6(/V $)(0$ GDWD UHTXHVW ZDV VXEPLWWHG DQG GDWD ZDV
7ZR +(& 536 PRGHOV ZHUH UHFHLYHG RQH PRGHO LQFOXGHYV

DQG \HDU HYHQWYVY DQG WKH RWKHU ®RGHOV WKH
JHRPHWULHY DUH QRW JHRUHIHUHQFHG 7KH ),6 5SHSRUW VWD
I[URP DSSUR[LPDWHO\ IHHW XSVWUHDP RI +LOOGDOH 5RD(

1R K\GURORJLF PRGHO RU GDWD ZDV UHFHLYHG DV SDUW RI V
),6 SHSRUW SURYLGHV IORZ UDWHY DORQJ 2ZHQ &UHHN

&LW\ ODVWHU 30DQV DQG 5HIXODWLRQV

7KH &LW\ KDV QXPHURXYVY PDVWHU SODQV UHJXODWLRQV DQC(
7TKHVH DUH GHVFULEHG LQ WKH VHFWLRQV EHORZ

6WRUPZDWHU ODQDJHPHQW ODQXDO

7KH &LW\ KDV D SXEOLVKHG 6WRUPZDWHU ODQDJHPHQW 0DQX
'"HFHPEHU $FFRUGLQJ WR WKH PDQXDO LWV SXUSRVH |
VWDQGDUG IRU DQDO\WVLV GHVLIJQ FRQVWUXFWLRQ DQG PDC(
DQG SROOXWLRQ SUHYHQWLRQ™ ZLWKLQ WKH &LWOOKAVIHQH

X BHFWLRQ *HQHUDO 3URYLVLRQV

X BHFWLRQ 'UDLQDJH 30DQQLQJ DQG 6XEPLWWDO
X BHFWLRQ 6WRUP :DWHU ODQDJHPHQW 3ROLF\

X BHFWLRQ 6WRUP :DWHU 5XQRII

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

Xx 6HFWLRQ 2SHQ &KDQQHO )ORZ

Xx 6HFWLRQ BWRUP 6HZHU 6\VWHPV

Xx 6HFWLRQ 6WUHHW 'UDLQDJH

Xx 6HFWLRQ BWRUP ,QOHWV

Xx 6HFWLRQ &XOYHUWY DQG %ULGJIHV

Xx 6HFWLRQ '"HWHQWLRQ %DVLQV

Xx 6HFWLRQ 6HGLPHQW DQG (URVLRQ &RQWURO

BWRUPZDWHU ODQDJHPHQW 2UGLQDQFH 1R

7KH &LW\ RI %U\DQW DGRSWHG 6WRUPZDWHU ODQDJHPHQW 2L
DPHQGHG WKH RUGLQDQFH DV 1R 7KLY RUGLQDQFH SU
UHTXLUHPHQWY IRU FRQVWUXFWLRQ VLWH HURVLRQ FRQWUR
HILVWLQJ DQG IXWXUH ODQG GHYHORSPHQW 7KH PDLQ SXUS|
IROORZYV

3URWHFW DQG SUHVHUYH ZDWHUERGLHV DQG WKHLU HFRV
(QVXUH WKDW %HVW ODQDJHPHQW 3UDFWLFHV %03V DUH
OLWLJDWH IORRGLQJ HURVLRQ DQG VHGLPHQWDWLRQ
(QVXUH LOOLFLW GLVFKDUJH GHWHQWLRQ DQG HOLPLQDW
$VVXUH &LW\ FRPSOLDQFH ZLWK VWDWH DQG IHGHUDO UH"
JHGHUDO &OHDQ :DWHU $FW

6DOLQH &RXQW\ +D]DUG OLWLIJDWLRQ 30DQ

7KH &LW\ Rl %U\DQW DORQJ ZLWK RWKHU FRPPXQLWLHV LQ V
GHYHORSPHQW RI WKH 6DOLQH &RXQW)\ +D]DUG OLWLJDWLRQ
BHSWHPEHU 7KH SODQ OLVWV ZD\V LQ ZKLFK HDFK FR
LQFRUSRUDWH WKH +03 LQWR WKHLU RZQ SODQV ,W OLVWYV 9
+03 IRU WKH IROORZLQJ DUHDV UHODWHG WR VWRUPZDWHU D
GRFXPHQWDWLRQ VXEGLYLVLRQ PDQDJHPHQW EXGJHW DQG

7KH SODQ OLVWY SRWHQWLDO PLWLIJDWLRQ SURMHFWYV IRU F
D SURMHFW WR EH UHFHLYH )(0$ IXQGLQJ LW PXVW EH LQFO)>
LQ WKH +03 WKDW FRYHU WKH &LW\ Rl %U\DQW DUH WKH IROC

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

X ) &RQGXFW GUDLQDJH LPSURYHPHQWY DW 6WLOOPDQ /
DQG +LGGHQ &UHHN
X ) &RQGXFW GUDLQDJH SURMHFWY LQ DUHDV LQVLGH D

UHTXLUH ODUJHU GUDLQDJH LPSURYHPHQWY HOHYDWLR(
IORRG PLWLIJDWLRQ SURMHFW

) FRYHUV DQ\ SRWHQWLDO IORRG PLWLJDWLRQ SURMHFW W
)(0$ IXQGLQJ IRU LQFOXGLQJ %5,& JUDQW IXQGLQJ 7KH VSHF
LQYHVWLIJDWHG GXULQJ WKH SURMHFW LGHQWLILFDWLRQ WD

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

+\GURORJ\

,Q RUGHU WR SHUIRUP K\GUDXOLF DQDO\VHV GXUL®J 3KDVH
WKH &'03 GHWDLOHG K\GURORJLF DQDO\VHV ZHUH UHTXLUHG

SODQQLQJ DUHD 7KH K\GURORJLF DQDO\VHV RI HDFK EDVLQ |
VHFWLRQV

+XUULFDQH &UHHN %DVLQ +\GURORJ\

$V ZDV GLVFXVVHG LQ 6HFWLRQ WKH )(0$ (IITHFWLYH K\C
&UHHN %DVLQ ZDV SHUIRUPHG LQ +(& +06 YHUVLRQ 7KH |
KHDGZDWHUV RI WKH GUDLQDJH EDVLQ GRZQ WR +LJKZD\

6LQFH WKH (IITHFWLYH PRGHO ZDV SHUIRUPHG LQ WKH Pl
HQVXUH WKDW LW UHSUHVHQWY FXUUHQW FRQGIWILRQV W
DQG RWKHU SDUDPHWHUV ZHUH VWLOO UHSUHVHQWDWLYH F
PRGHO XWLOL]JHG 73 SUHFLSLWDWLRQ GDWD DV WKH PRG
UHOHDVH RI 12$$%$ $WODV GDWD 7KHUHIRUH WKH PRGHO Z
SUHFLSLWDWLRQ YDOXHV W ZDV DOVR UXQ LQ WKH PRVW L

:KHQ FRPSDUHG WR WKH (IIHFWLYH )(0$ IORZ UDWHV Wk

RQ DYHUDJH ZLWK D PD[LPXP7®EIOMBHR¥HGRHY WKH XSGD
IORZV IRU +XUULFDQH &UHHN %DVLQ

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

7TDEOH 8SGDWHG 6XPPDU\ RI 'LVFKDUJHV IRU +XUULFDQH

'UDLQI JORZ 5DWH FIV

/IRFDWLRQ DORQJ DUHEL
VT PL \U \U \U \ L \ L

$SSUR[LPD
IHHW
GRZQVWUH
&RQJIR YHUC
5RDG
,PPHGLDW
GRZQVWUH
6DPSOHV 5
$SSUR[LPD
HMW
XSVWUHDP |
5RDG
+XUULFDQH
8SVWUHD
+XUULFDQH
+XUULFDQH
2XWIDOC
,PPHGLDW
XSVWUHDI
LQWHUVWI
,PPHGLDW
XSVWUHDP F
5RDG
,PPHGLDW
XSVWUHDI
&\QDPLGH &
,PPHGLDW
XSVWUHDP |
+LJIKZD\

+XUUL
H &UH

“XVW GRZQ\
RI IRUWKOTL
-XVW XSVW
+XUULFDQF

[LWW
+XUUL
H &UH

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

&URRNHG &UHHN %DVLQ +\GURORJ\

$V GHVFULEHG LQ 6HFWLRQ WKH (ITHFWLYH IORZV IRU &L
XV0LQJ 12%$%$ THFKQLFDO 3DSHUV BQGHYHRMWNVKH[WKBSRODWHG
+RZHYHU *DUYHU ZDV FRQWUDFWHG WR SHUIRUP DQ XSGDWH
%U\DQW 3DUNZD\ SURMHFW *DUYHU GHYHORSHG DQ +(& +06
WKH KHDGZDWHUV WR WKH ZHVWHUQ 8QLRQ 3DFLILF 5DLOURLE
JRU WKH &'03 WKLV PRGHO ZDV XWLOL]JHG DQG H[WHQGHG WR
WKH 3XODVNL &RXQW\ OLQH

7TDEOHSURYLGHV WKH XSGDWHG IORZV IRU &URRNHG &UHHN %
XSGDWHG *DUYHU PRGHO ZHUH FRPSDUHG WR (IIHFWLYH IORZ
PRGHO ZKLFK LQFOXGHG RQO\ WKH $(3 HYHQW %\ FRPSDU|I
ZLWKLQ RI WKH IORZ LQ WKH (ITHFWLYH PRGHO +RZHYHU V
SDFLILF 5DLOURDG ZHVW FURVVLQJ DQG /LQGHQ 'ULYH ZHU
GLIITIHUHQFHV LQ WKHVH ORFDWLRQV DUH OLNHO\ GXH WR WKI
7UDLOHU 3DUN 'LWFK *DUYHU FRQGXFWHG D GLPHQVLRQDO
SURYLGHV D PRUH UHSUHVHQWDWLYH IORZ GLVWULEXWLRQ L
GLVFXVVHG ODWHU LQ WKLV UHSRUW

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

7TDEOH 8SGDWHG 6XPPDU\ RI 'LVFKDUJHV IRU &&URRNHG &

sWUH] /RFDWLRO L %ﬁhﬂ; JORZ 5DWH FIV
1DPH 6WUHDP \U| \U \U \U \U
VT Pl
a Yy,
GRZQVWUH
EH\QROGV 5
+Z\
a HMW XSVW
RI 0LOO 3DU
$W 8QLRQ 3
&URRN 5DLOURDG
&UHH &URVVLO.
$W /LQGHOQ
$W %URRNZR
$W 8QLRQ 3
5EDLOURD G
&URVVLOQ.
$W $OH[DQG
+Z\
$W +LJKZD
a H AV
8QQDPI GRZOVWUHD
7ULEXV  7ULEXWDU
FRQIOXHQF
&URRNHG &
QHDU 6KREH
7ULEXWDU
&;§$$ FRQIOXHQF
SO &URRNHG &U
'"HOO 'ULY
JULEXWDU
7%5;%% FRQIOXHQF
&URRNHG &
'LWFK DW FRQIC
TUDLENY &URRNHG &UI—?HI‘
3DFLILF 5DLO

*DUYHU 3URMHFW 1R 7

3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

2ZHQ &UHHN %DVLQ +\GURORJ\

$FFRUGLQJ WR 6HFWLRQ WKH (ITHFWLYH PRGHO IRU 2ZHC
$ PRGHO ZzDV QRW UHFHLYHG DV SDUW RI WKH )(0$ GDWD Ut
GHYHORSHG IRU/MWKAHH&WBYLGHY WKH XSGDWHG IORZV IRU 2Zt

7TDEOH 8SGDWHG 6XPPDU\ RI 'LVFKDUJHV IRU 2ZHQ &UHH

IRFDWLRQ '%%ﬁg )ORZ 5DWH_FIV
6WUHDP | U270 \U \U  \L AL L \L

-XVW GRZQV
RI +LOOVER
$W +LOOGD
(: O0LGOD
5RDG
“XVW XSVW L
2ZHQ &UHH}
7ULEXWD
-XVW GRZQV
RI 2ZHQ &U
7ULEXWD
$W +LOOGD
16

$W 0LGODOQ(

1HDU FRQIO
ZLWK )RXU
&UHHN

JORZV FDOFXODWHG LQ WKH +(& +06 PRGHO ZHUH FRPSDUHG
(INTHFWLYH ),6 5SHSRUW IRU 2ZHQ &UHHN 3XEOLVKHG IORZV IR
DERXW JUHDWHU WKDQ (IITHFWLYH IORZV $00 SXEOLVKHG

FDOFXODWHG LQ WKH +(& +06 PRGHO 'LIITHUHQFHYV LQ FDOFXC(
PRVW OLNHO\ GXH WR D FRPELQDWLRQ RI UHDVRQV LQFOXGL
GUDLQDJH EDVLQ VLQFH WKH RULJLQDO FDOFXODWLRQV ZHUI
FDOFXODWLRQ PHWKRGRORJLHVY EHWZHHQ +(& DQG +(& +06

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

,QLWLDO 'UDLQDJH 6WXG\ 6FUHHQLQJ

$Q LQLWLDO GUDLQDJH VWXG\ VFUHHQLQJ ZDV SHUIRUPHG IR
ZDV GRQH E\ GHYHORSLQJ D VLPSOLILHG ' K\GUDXOLF PRGHC
RI WKHVH PRGHOV ZDV WR XQGHUVWDQG WKH RYHUDOO IORZ
IORRG PDSSLQJ IRU PXOWLSOH VWRUP HYHQWYV IRU WKH HQW
GHYHORSLQJ D IORRG VHYHULW\ LQGH[ 7KH UHVXOWY Rl WKF
ZLWK UHVXOWY IURP WKH UHVLGHQW GUDLQDJH LVVXH GDWD
VWXG\ LQ 3KDVH Rl WKH &'03

7KH LQLWLDO VFUHHQLQJ PRGHOV ZHUH GHYHORSHG IRU HDF
HDFK RI WKH IROORZLQJ EDVLQYV

ILWWOH +XUULFDQH &UHHN
+XUULFDQH &UHHN
&URRNHG &UHHN

2ZHQ &UHHN

7KH PRGHOLQJ PHWKRGY DQG DVVXPSWLRQV DUH GHVFULEHG

X
X
X
X

OHWKRGRORJ\

7KH LQLWLDO VFUHHQLQJ PRGHOV ZHUH GHYHORSHG XVLQJ D
JHQHUDWHG LQ 8 6 $UP\ &RUSV RI (QJLQHHUVY 86%$&( +(& 5%
$V WKH GHYHORSHG PRGHOV DUH LQWHQGHG WR XQGHUVWDQ
LGHQWLI\ SRWHQWLDO SUREOHP ORFDWLRQV WKH PRGHO JH|
SXUSRVH 7KHUHIRUH WKH GHYHORSHG VFUHHQLQJ PRGHOV
UHSUHVHQW DOO K\GUDXOLF VWUXFWXUHVY DQG FXOYHUWV D
7KLV DSSURDFK LV FRPPRQ IRU ZDWHUVKHG EDVHG PRGHOLQ.
EH FRQGXFWHG LQ 3KDVH IRU GHVLJQ SXUSRVHV

"OHVK "HYHORSPHQW

7KH ' PHVK IRU HDFK PRGHO ZDV VWUXFWXUHG VR WKDW WK}
WKH IORRGSODLQ DQG LQ KLIKHU HOHYDWLRQV ZKLFK DUH C
PRGHO VLPXODWLRQV 7KH HOHPHQW GHQVLW\ LV JHQHUDOO
URDGZD\ HPEDQNPHQWY DQG PDMRU VWUHDPV $ ILQHU PHVK
ZLOO OHDG WR ORQJHU PRGHO UXQWLPHVY WKH WLPH LW WD
HDFK PRGHO ZDV GHYHORSHG WR SURGXFH DFFHSWDEOH UHYV
UXQWLPHYV 7KH PHVK FRQWDLQV FHOOV ZLWK D PLQLPXP FHC
FHOO VL]H RI IHHW

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

7KH PDLQ FKDQQHOV ZHUH UHSUHVHQWHG ZLWK UHFWDQJXOL
JHQHUDOO\ HORQJDWHG LQ WKH GLUHFWLRQ RI IORZ DORQJ \
HPEDQNPHQWY DUH JHQHUDOO\ UHSUHVHQWHG E\ TXDGULOD\
WKH PHVK LV FRPSRVHG RI KH[DJRQDO QRQ DGDSWLYH HOHPI
DORQJ WKH WKDOZHJ RI VPDOOHU FKDQQHOV WR HQWXUH WK
WKH PHVK %UHDNOLQHV ZHUH DOVR XVHG WR GHILQWHRVLJIQLI
DGMXVW WKH PHVK GHQVLW\ ZKHUH DSSURSULDWH

6 XUIDFH 7THUUDLQ 'DWD

7KH WHUUDLQ GDWD IRU WKH ' PRGHO ZDV EXLOW IHIRP 8
'LIJLWDO (OHYDWLRQ ORGHO '(0 OLGDU WRSRJUDSK\ 7KLV HC
WKURXJK WKH $UNDQVDYV *,6 2IILFH %HFDXVH WKH PRGHOV Z
QRW GHVLIQ GHWDLOHG FURVVLQJ VWUXFWXUH GDWD ZDV Q
PRGLILHG WR LQFOXGH FKDQQHOV WKURXJK WKH URDGZD\ ZL
REVHUYHG LQ DHULDO LPDJHU\ 7KLV DOORZV IORZ WR SDVYV .
HITHFWYV DW FURVVLQJV

&XUYH 1XPEHUV

6LQFH WKH PR G HMPHMKY PHWIQRGRORJ\ LQILOWUDWLRQ QHHG
7KH 6&6 &XUYH 1XPEHU OHWKRG ZDV XWLOL]JHG @XPEKHWQILO
&1 ZHUH GHWHUPLQHG XVLQJ DHULDO LPDJHU\ 86*6 K\GURO
1IDWLRQDO /DQG &RYHU 'DWDEDVH 1/&' DYDLODEOH IURP 86
FKHFNHG DJDLQVW WKH PRVW FXUUHQW DHULDO LPDJHU\ DQC
QHZO\ GHYHORSHARRM WHVROXWLRQ &1 UDVWHU ZDV XVHG D
PRGHO

ODQQLQJITYV S5SRXIJKQHVYV &RHIILFLHQWYV

7KH URXJKQHVV FRHIILFLHQWYV IRU WKH SURMHRBWUGRBMIEY ZH
GDWDVHW 7KH ODQG XVH W\SHV DQBURRUKEMS R FRIHQUL B DDQV
OLVWHXEQE 7KH 0DQ @LYDIAXHV XVHG IRU WKH QRQ FKDQQHO D
IURP WKH +(& 5$6 8VHUVY 0DQXDO DV ZHOO DV WKH PRGHOHU
UDRQPHVK ' PRGHOV

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

7DEOH 6FUHHQLQJ ORGHO /DQG 8VH 7\SHV DQG 5RXJKQHVV

0DQQL QIS
/IDQG 8VH 7\SH 9D O X H

&KDQQHO
'HYHORSHG /RZ ,Q
(PHUJHQW +HUEDF

"HWODQGYV
'HYHORSHG +LJK , ¢

&XOWLYDWHG &l
'HYHORSHG OHGLXP
'HYHORSHG 2SHQ
'"HFLGXRXV )RUH
(YHUJUHHQ )RUH
OL[HG J)RUHVW
+HUEDFHRXYV
+D\ 3DVWXUH
6KUXE 6FUXE
'RRG\ :HWODQG\
%DUUHQ /DQG

%RXQGDU\ &RQGLWLRQV

7KH DQG \HDU VWRUPV ZHUH DQDO\]HG LQ XQVWHF
UDR@QPHVK SUHFLSLWDWLRQ $ PLQXWH LQWHUYDO SUHFLSL\
HYHQW ZDV JHQHUDWHG LQ +(& +06 XVLQJ 12$$ $WODV  GDW
YDOXHV XWLOL]JHG IRU WKH &LW\ ZHUH GLVEXVDUHBGH.LQ 6HFWL|
7KH GRZQVWUHDP ERXQGDU\ FRQGLWLRQV IRU HDFK PRGHO Z
HOHYDWLRQ :6(/ ZLWK D GRZQVWUHDP HQHUJ\ JUDGH VORSH
GDWD LQ WKH GRZQVWUHDP FKDQQHO ERWWRP VORSH

ORGHO &RQWUROV

(DFK PRGHO ZzDV VHW WR UXQ IRU WKUHH GD\V WR DOORZ WK
WKHLU GHVFHQGLQJ OLPE 7KH WLPH VWHS ZDV FRQWUROOHC
GDWHVY DQG WLPHV ZHUH VHOHFWHG 'LIIXVLRQ :DYH ZDV XVH

HTXDWLRQV

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

, QLWLDO 6FUHHQLQJ ORGHO 5HVXOWYV

7KH UHVXOWYV RI WKH ' PRGHOV ZHUH UHYLHZHG WR GHWHUP
WKURXJKRXW WKH &LW\ 7R LGHQWLI\ HILVWLQJ GUDLQDJH GF
GHYHORSHG EDVHG RQ WKH ' PRGHO UHVXOWYV )ORRG GHSW
GWHUPLQH IORRG VHYHULW\ OHYHOV

7KH K\GUDXOLF SDUDPHWHUYV ZHUH FDOFXODWHG LQ WKH +(&
DQG FDWHJRUL]JHG XVLQJ WKH IORR GDWEOHD QIWXURGH[ GHVFU

7TDEOH)ORRG 6HYHULW\ ,QGH[ &0DVVHYV

. "HSW\K| 9HOR /L
&OD) HVFULSWLRQ "W WV
)6 OLQLPDO VHYHU
6 8QVDIH IRU YHKLF

SHGHVWULDQV
6 ORGHUDWH IORRGLQ
EXLOGLQJV
)6 3RWHQWLDO IRU VWU !
8QVDIH IRU YHKLF
)6  SHGHVWULDQV 3RWH ! !
GDPDJH
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&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

J)LIXUH )ORRG 6HYHULW\ ,QGH[ *UDSK

7KH IORRG VHYHULW\ IRU HDFK EDVLQ ZDV SORWWNEQRY WK
7KLY DOORZHG IRU VHYHULW\ WR EH SORWWHG IRU PRUH IUH
IUHTXHQW ODUJHU VWRUP HYHQWYV 7KH IORRG VHYHULW\ IR
ORZHU +XUULFDQH &UHHN %IDIWIUHWKHARRXIKEHG HBRD XVH RI
WKH VHOHFWHG PRGHOLQJ ERXQGDU\ /LWWOH +XUULFDQH &L
7KH IRXU DQDO\WW HYHQWYV IRU /LWWOH +XUUKBRBHQH &UHHN %
WKURXJKUH&URRNHG &UHHN %DV)IQIXKVHWISSRIKIKQH

DQRG 2ZHQ & UHHINLIOUWHW KILR XIXKUH

*DUYHU 3URMHFW 1R 7 3DJH
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&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

$UHDV )RU )XUWKHU 6WXG\

7KH PDSSLQJ SURYLGHG LQ WKH SUHYLRXV VHFWLRQ ZDV UH\)
FRQFHUQ /RFDWLRQV ZLWKLQ WKH IORRG VHYHULW\ PDSSLQ.
UHYLHZHG DJDLQVW DHULDO LPDJHU\ DQG OLGDU GDWD 3DULI
SUREOHP DUHD LGHQWLILFDWLRQ SURFHVV LQFOXGHG WKH IF

5RDGZD\ RYHUWRSSLQJ E\ DQ\ VWRUP HYHQW

,QXQGDWLRQ RI KRPH RU RWKHU EXLOGLQJ E\ DQ\ VWRUP
,GHQWLILFDWLRQ RI GUDLQDJH LVVXH E\ UHVLGHQW FRPF
'RFXPHQWDWLRQ RI KLVWRULF IORRGLQJ DV GLVFXVVHG
5RDGZD\ RU KRPH EXLOGLQJ ORFDWHG ZLWKLQ D )(0$ IOR

X X X X X

,] D ORFDWLRQ ZDV LQLWLDOO\ LGHQWLILHG E\ RQH RU PRUH
DUHD ZDV WKHQ UHYLHZHG IXUWKHU WR GHWHUPLQH LI LW ZI
ORFDWLRQV ZHUH LGHQWLILHG 7KHVH ORFDWLRQV ZHUH SUF
LOQFOXGLQJ YHULILFDWLRQ RI SRWHQWLDO GUDLQDJH SUREO
UHGXFHG WR ORFDWLRQV IRU IXUWKHU VIWKGN 7KHVH ORFD

*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

7TDEOH ,GHQWLILHG 3RWHQWLDO 'UDLQDJH 3UREOHP /

JORRG
6HYHUL
GHJ gm
SRWHQWL T
IRFDWLR(C 6WUHDP 1 % DVLQ 'UDLQDJH , E,S
- |_ Lo
ez i
6KHUZRF
(VWDWH 8QQDPEH
1RUWKUL( TULEXW +XUULI 1HLJKERU
JRUHV) 6KRDC &UHH IORRGL
&RYH 6SU &UHH N
0DQRU
&gsﬁgig 6KRDJ +XUUL| 1HLJKERU
OCHDGR Y &UHHN &UHH IORRGL
\
+LGGHQ & 6KRDC +XUUL rﬁﬁﬁﬁigc
ULYH &UHHN &UHH 01 (oR
. 6KRDC +XUUL
5RGHR 'U o NAN "2unn *RPH IOR
5RDGZD
%RRQH 5 +égghi+§33h RYHUWR S
KRPH IOR
%RRQH 5 ,
QHDU | %RVZH +XUUL rﬁﬁﬁﬁiﬁc
SLFKDUG ~ &UHHN &UHH Lo oRl
30DEH
5RDGZD!
0
/HD &L UF g%ﬁﬂi*gggh RYHUWR S
KRPH IOR
&\QDPLG +XUULF +XUULI 5RDGZD}
5RDG &UHHN &UHH RYHUWRS
8QQDPF
JULEXW &URRN 1HLJKERU
OHDGRZO| "o URRN| &UHH IORRGL
&UHHN
*DUYHU 3URMHFW 1R 7 3DJH



&LW\ RI
&RPSUHKHQVLYH 'UDLQDJH ODVV

%

JORRG
6HYHUL
GH[ | ®u
SRWHQWL T
IRFDWLR( 6WUHDP 1 % DVL({ 'UDLQDJH , E'S
- |_ Io
fece i
8Q0DPH
JULEXW &URRN 1HLJKERU
OHDGRZO "¢ URRN &UHH IORRG L
&UHHN
8QQDPE
JULEXW &URRN 5RDGZD
[
6 6KREH ¥ "¢ URRN &UHH RYHUWR:
&UHHN
+L00GDO  ,, | ,,4o SRDGZD
16 QHDL &M 1 2ZHO 1 Ry HUWRS
+LOOWHF KRPH IOR
2ZHQ | 2ZHQ| 5RDGZD
OLGODQRG '  2UHAN &UHH RYHUWRS
2DN OHDG
SRPDQ 2ZHQ | 5710 1HLIKERU
+HLIKW|  &UHHN 2200 Lol
'‘DZVRQV 7ULEXV
3RLQWH
2ZHQ | ,,1o| LHLIKERU
2DN *OH( &UHHN 22821 [0RRGLQJ
JULEXV IORRG L
5LEFKDUG| %RVZH +XUULI 5RDGZD
30DFH &QUHHN &UHH| 2YHUWRS

*DUYHU 3URMHFW 1R 7

3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

S3KDVH 5HFRPPHQGDWLRQV

IROORZLQJ WDVNV ZLOO EH SHUIRUPHG LQ 3KDVH RI WK

'"HWDLOHG H[LVWLQJ FRQGLWLRQV K\GUDXOLF DQDO\VLV
'HYHORSPHQW RI LPSURYHPHQW DOWHUQDWLYHV IRU LGE
+\GUDXOLF DQDO\VLV RI LPSURYHPHQW DOWHUQDWLYHV
'HYHORSPHQW RI &4DSLWDO ,PSURYHPHQW 30DQ ZLWK SU
FRQFHSWXDO FRVWYV

X X X X

7TKH ORFDWLRQV LGHQWLILHG LQ 7DEOH ZHUH JRRXBHG DV
LQ 3KDVH 7TDEOH oLvwyvy WKH UHFRPPHQGHG PRGHOV WR ¢
GHOLYHUDEOHYV ZLOO LQFOXGH GUDLQDJH VWXG\ UHSRUWYV IF
FRQFHSWXDO OD\RXWV RI WKH VHOHFWHG PLWLIJDWLIRRQ DOWt
SURMHFW FRVWYV

7TDEOH 5SHFRPPHQGHG +\GUDXOLF ORGHOV IRU 3KDVH

6WUHDP /RF ORGHO ([WHQW ORGHO 7\SH
FRQIOXHQFH ZLWt

SKRDO® BUN oI S s . Lo +(& 5%$6
6KRDO &UF FRQIOXHQFH ZLWK C+(& 586
JULEXWD XS WR .HQVLQJW
"'DQG ' +(& 5%¢
+XUULFDQH +LJKZ%BNH“”2+X‘ %RRQH 5RDG S
SHUIRUPHG GXUL
&RQIOXHQFH ZLW# .
NBRVZHOO & &SHHN ﬁR %RV ZH *(& 536
OHDGRZOD
expaLvLyl OHDGRZODNH QHL. :36:00
80QDPHG| &RQIOXHQFH ZLW
JULEXWDU &UHHN WR VRXWKZ ' +(& 5$6
&URRNHG & OHDGRZODNH QHL.
&RQIOXHQFH ZLW
2ZHQ &UHF &UHHN WR W > ' +(& 5%$6
+LOOGDOH 5RDG
2ZHQ &UHF &RQIOXHQFH ZLWK " +(& 5%$6

TULEXWDU
TULEXWDU

WR XSVWUHDP RI 5

GRZQVWUHDP

$YH /RPEDUG 5]

SHUIRUPHG LQ

*DUYHU 3URMHFW 1R 7

3DJH



&LW\ RI %
&RPSUHKHQVLYH 'UDLQDJH ODVV

$SSHQGLI[ $

SHVLGHQW FRPPHQWY ZHUH FROOHFWHG WKURXJK DQ RQOLQ
7KH UHFHLYHG FRPPHQWY DUH OLVWHG RQ WKH IROORZL!

*DUYHU 3URMHFW 1R 7 $SSHQGLFHYV
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