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ATTACHMENT B 

“Figure 15.     85th percentile speed versus inferred design speed for 138 curves in five states” 

 

(Source: Transportation Research Board, National Cooperative Highway  

Research Program Report 400 – Determination of Stopping Sight Distances, 1997.) 

  



Source: Transportation Research Board, National Cooperative Highway Research 
Program Report 400 - Determination of Stopping Sight Distances, 1997.
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ATTACHMENT C 

Queuing Analysis Calculation Sheets 

 

(Source: Translutions, Inc., Church of the Woods Traffic Impact Analysis, September 12, 2018.) 

 

  



Queues
5: SR-18 & Project Driveway 09/11/2018

Church of the Woods  09/11/2018 Existing Plus Project Conditions - Saturday Peak Hour Synchro 10 Report
Page 6

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 65 776 574 121 157 84
v/c Ratio 0.32 0.65 0.61 0.14 0.41 0.20
Control Delay 36.8 11.3 18.1 2.8 29.6 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.8 11.3 18.1 2.8 29.6 7.5
Queue Length 50th (ft) 30 199 205 0 67 0
Queue Length 95th (ft) 68 311 316 25 122 34
Internal Link Dist (ft) 712 478 84
Turn Bay Length (ft) 250 150
Base Capacity (vph) 201 1192 940 856 383 427
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.65 0.61 0.14 0.41 0.20

Intersection Summary



Queues
5: SR-18 & Project Driveway 09/11/2018

Church of the Woods  08/18/2017 Existing Plus Project Conditions - Sunday Peak Hour Synchro 10 Report
Page 5

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 74 418 642 138 141 76
v/c Ratio 0.37 0.35 0.68 0.16 0.37 0.18
Control Delay 38.0 6.9 20.1 3.0 28.8 7.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.0 6.9 20.1 3.0 28.8 7.7
Queue Length 50th (ft) 34 79 243 2 59 0
Queue Length 95th (ft) 75 125 375 29 110 32
Internal Link Dist (ft) 712 478 84
Turn Bay Length (ft) 250 150
Base Capacity (vph) 201 1192 940 862 383 421
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.35 0.68 0.16 0.37 0.18

Intersection Summary



Queues
5: SR-18 & Project Driveway 09/11/2018

Church of the Woods  09/11/2018 Opening Year (2018) With Project Conditions - Saturday Peak Hour Synchro 10 Report
Page 5

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 65 783 578 121 157 84
v/c Ratio 0.32 0.66 0.61 0.14 0.41 0.20
Control Delay 36.8 11.4 18.2 2.8 29.6 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.8 11.4 18.2 2.8 29.6 7.5
Queue Length 50th (ft) 30 203 207 0 67 0
Queue Length 95th (ft) 68 316 319 25 122 34
Internal Link Dist (ft) 712 478 84
Turn Bay Length (ft) 250 150
Base Capacity (vph) 201 1192 940 856 383 427
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.66 0.61 0.14 0.41 0.20

Intersection Summary



Queues
5: SR-18 & Project Driveway 09/11/2018

Church of the Woods  08/18/2017 Opening Year (2018) With Project Conditions - Sunday Peak Hour Synchro 10 Report
Page 5

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 74 422 648 138 141 76
v/c Ratio 0.37 0.35 0.69 0.16 0.37 0.18
Control Delay 38.0 7.0 20.3 3.0 28.8 7.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.0 7.0 20.3 3.0 28.8 7.7
Queue Length 50th (ft) 34 80 246 2 59 0
Queue Length 95th (ft) 75 126 380 29 110 32
Internal Link Dist (ft) 712 478 84
Turn Bay Length (ft) 250 150
Base Capacity (vph) 201 1192 940 862 383 421
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.35 0.69 0.16 0.37 0.18

Intersection Summary



Queues
5: SR-18 & Project Driveway 09/12/2018

Church of the Woods  09/11/2018 Cumulative (2018) With Project Conditions - Saturday Peak Hour Synchro 10 Report
Page 5

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 65 857 597 121 157 84
v/c Ratio 0.32 0.72 0.64 0.14 0.41 0.20
Control Delay 36.8 13.1 18.7 2.8 29.6 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.8 13.1 18.7 2.8 29.6 7.5
Queue Length 50th (ft) 30 239 217 0 67 0
Queue Length 95th (ft) 68 378 335 25 122 34
Internal Link Dist (ft) 712 478 84
Turn Bay Length (ft) 250 150
Base Capacity (vph) 201 1192 940 856 383 427
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.72 0.64 0.14 0.41 0.20

Intersection Summary



Queues
5: SR-18 & Project Driveway 09/12/2018

Church of the Woods  08/18/2017 Cumulative (2018) With Project Conditions - Sunday Peak Hour Synchro 10 Report
Page 5

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 74 496 666 138 141 76
v/c Ratio 0.37 0.42 0.71 0.16 0.37 0.18
Control Delay 38.0 7.6 21.0 3.2 28.8 7.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.0 7.6 21.0 3.2 28.8 7.7
Queue Length 50th (ft) 34 100 257 3 59 0
Queue Length 95th (ft) 75 155 397 30 110 32
Internal Link Dist (ft) 712 478 84
Turn Bay Length (ft) 250 150
Base Capacity (vph) 201 1192 940 859 383 421
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.42 0.71 0.16 0.37 0.18

Intersection Summary



Queues
5: SR-18 & Project Driveway 09/12/2018

Church of the Woods  09/11/2018 Year 2040 With Project Conditions - Saturday Peak Hour Synchro 10 Report
Page 5

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 63 902 685 117 152 81
v/c Ratio 0.30 0.72 0.65 0.12 0.37 0.18
Control Delay 36.0 12.8 17.7 3.4 28.8 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.0 12.8 17.7 3.4 28.8 7.4
Queue Length 50th (ft) 29 251 260 3 64 0
Queue Length 95th (ft) 66 390 396 28 116 33
Internal Link Dist (ft) 712 478 84
Turn Bay Length (ft) 250 150
Base Capacity (vph) 213 1258 1059 947 406 445
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.72 0.65 0.12 0.37 0.18

Intersection Summary



Queues
5: SR-18 & Project Driveway 09/12/2018

Church of the Woods  09/11/2018 Year 2040 With Project Conditions - Sunday Peak Hour Synchro 10 Report
Page 5

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 72 516 782 134 137 74
v/c Ratio 0.34 0.41 0.79 0.15 0.34 0.17
Control Delay 36.9 7.5 24.4 4.2 28.1 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.9 7.5 24.4 4.2 28.1 7.6
Queue Length 50th (ft) 33 103 323 7 57 0
Queue Length 95th (ft) 73 158 #548 35 106 31
Internal Link Dist (ft) 712 478 84
Turn Bay Length (ft) 250 150
Base Capacity (vph) 213 1258 992 894 406 439
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.41 0.79 0.15 0.34 0.17

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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ATTACHMENT D 

Figure 1: Mountain Region Communities 

 

(Source:  URS, Mountain Region Emergency Road Capacity Study, April 16, 2012.) 
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ATTACHMENT E 

 

Highway Capacity Software (HCS) 

Two-Lane Highway Analysis Results 

State Route 18 – State Route 189 to Daley Canyon Road 

 

(Source:  Griffin Cove Transportation Consulting, PLLC, June 2020.) 

 

  



DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information

Analyst
Agency or Company
Date Performed 6/17/2020
Analysis Time Period

Highway / Direction of Travel SR 18
From/To SR 189 to Daley Canyon Rd.
Jurisdiction San Bernardino Co.
Analysis Year Existing

Project Description:   Church of the Woods

Input Data

Analysis direction vol., Vd  6657veh/h 

Opposing direction vol., V
o

 200veh/h 

 Class I highway     Class II highway

 Terrain          Level        Rolling

Grade Length     2.70   mi        Up/down    -6.9

Peak-hour factor, PHF               0.88
No-passing zone                         100% 

% Trucks and Buses , PT 17 %

% Recreational vehicles, PR 4%

Access points/ mi 8



Average Travel Speed

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, E
T
 (Exhibit 20-9 or 20-15) 1.1 13.8

Passenger-car equivalents for RVs, E
R

 (Exhibit 20-9 or 20-17) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )  0.983 0.315

Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13) 1.00 0.88

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG) 7693 818

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, S
FM

mi/h

Observed volume3, Vf
 veh/h

Free-flow speed, FFS
d
  FFS=S

FM
+0.00776(V

f
/ f

HV
 )  mi/h

Adjustment for no-passing zones, f
np

    (Exhibit 20-19)  1.2 mi/h

Base free-flow speed3, BFFS
FM

45.0  mi/h

Adj. for lane width and shoulder width,3 f
LS

(Exh 20-5) 1.3 mi/h

Adj. for access points3, f
A

(Exhibit 20-5) 2.0  mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA) 41.7  mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp
-25.5  mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.0 2.9

Passenger-car equivalents for RVs, E
R

 (Exhibit 20-10 or 20-16) 1.0 1.0

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) ) 1.000 0.754

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1.00 1.00

Directional flow rate2, v
i
(pc/h)=V

i
/(PHF*f

HV
* f

G
) 7565 301

Base percent time-spent-following4, BPTSF(%)=100(1-eav
d

b 
) 100.0

Adj. for no-passing zone, f
np

 (Exhibit. 20-20) 49.0

Percent time-spent-following, PTSF(%)=BPTSF+f 
np

147.1

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4) F

Volume to capacity ratio, v/c=V
p
/ 1,700 4.53

Peak 15-min veh-miles of travel, VMT
15

 (veh- mi)=0.25L
t
(V/PHF) 5106

Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt
17974

Peak 15-min total travel time, TT
15

(veh-h)=VMT
15

/ATS -200.0

Page 1 of 2Directional

6/23/2020file:///C:/Users/Neal%20E5440/AppData/Local/Temp/s2k9900.tmp

Neal E5440
Highlight

Neal E5440
Highlight

Neal E5440
Highlight

Neal E5440
Highlight

Neal E5440
Highlight

Neal E5440
Highlight



Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.

3. For the analysis direction only.  
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade. 

Copyright © 2008 University of Florida, All Rights Reserved     HCS+TM   Version 5.5 Generated:  6/23/2020    4:07 PM
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DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Information Site Information

Analyst
Agency or Company
Date Performed 6/18/2020
Analysis Time Period

Highway / Direction of Travel SR 18
From/To SR 189 to Daley Canyon Rd.
Jurisdiction San Bernardino Co.
Analysis Year 2030 Population Projection

Project Description:   Church of the Woods

Input Data

Analysis direction vol., Vd  5872veh/h 

Opposing direction vol., V
o

 145veh/h 

 Class I highway     Class II highway

 Terrain          Level        Rolling

Grade Length     2.70   mi        Up/down    -6.9

Peak-hour factor, PHF               0.88
No-passing zone                         100% 

% Trucks and Buses , PT 17 %

% Recreational vehicles, PR 4%

Access points/ mi 8



Average Travel Speed

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, E
T
 (Exhibit 20-9 or 20-15) 1.1 13.8

Passenger-car equivalents for RVs, E
R

 (Exhibit 20-9 or 20-17) 1.0 1.0

Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )  0.983 0.315

Grade adjustment factor 1,  fG (Exhibit 20-7 or 20-13) 1.00 0.88

Directional flow rate2, vi(pc/h) vi=Vi/(PHF*fHV* fG) 6786 593

Free-Flow Speed from Field Measurement Estimated Free-Flow Speed 

Field measured speed3, S
FM

mi/h

Observed volume3, Vf
 veh/h

Free-flow speed, FFS
d
  FFS=S

FM
+0.00776(V

f
/ f

HV
 )  mi/h

Adjustment for no-passing zones, f
np

    (Exhibit 20-19)  1.8 mi/h

Base free-flow speed3, BFFS
FM

45.0  mi/h

Adj. for lane width and shoulder width,3 f
LS

(Exh 20-5) 1.3 mi/h

Adj. for access points3, f
A

(Exhibit 20-5) 2.0  mi/h

Free-flow speed, FFSd  (FSS=BFFS-fLS-fA) 41.7  mi/h

Average travel speed, ATS=FFS-0.00776vp-fnp
-17.4  mi/h

Percent Time-Spent-Following

Analysis Direction (d) Opposing Direction (o)

Passenger-car equivalents for trucks, ET(Exhibit 20-10 or 20-16) 1.0 3.6

Passenger-car equivalents for RVs, E
R

 (Exhibit 20-10 or 20-16) 1.0 1.0

Heavy-vehicle adjustment factor, f
HV

=1/ (1+ P
T
(E

T
-1)+P

R
(E

R
-1) ) 1.000 0.690

Grade adjustment factor1, fG (Exhibit 20-8 or 20-14) 1.00 1.00

Directional flow rate2, v
i
(pc/h)=V

i
/(PHF*f

HV
* f

G
) 6673 239

Base percent time-spent-following4, BPTSF(%)=100(1-eav
d

b 
) 99.9

Adj. for no-passing zone, f
np

 (Exhibit. 20-20) 49.0

Percent time-spent-following, PTSF(%)=BPTSF+f 
np

147.3

Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4) F

Volume to capacity ratio, v/c=V
p
/ 1,700 3.99

Peak 15-min veh-miles of travel, VMT
15

 (veh- mi)=0.25L
t
(V/PHF) 4504

Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt
15854

Peak 15-min total travel time, TT
15

(veh-h)=VMT
15

/ATS -259.0

Page 1 of 2Directional

6/23/2020file:///C:/Users/Neal%20E5440/AppData/Local/Temp/s2k4095.tmp
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Notes

1. If the highway is extended segment (level) or rolling terrain, fG=1.0 .

2. If vi(vd or vo) >=1,700 pc/h, terminate analysis--the LOS is F.

3. For the analysis direction only.  
4. Exhibit 20-21 provides factors a and b.
5. Use alternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade. 

Copyright © 2008 University of Florida, All Rights Reserved     HCS+TM   Version 5.5 Generated:  6/23/2020    4:09 PM
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ATTACHMENT F 

Existing Highway 138 Truck Advisory Warning Sign  

 

(Source: Mountain News, “Changes Ahead for Highway 138,” September 29, 2011.) 

 

  



Source: Mountain News, "Changes Ahead for Highway 138," Sept. 29, 2011.
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ATTACHMENT G 

“Proposal to Ban Big Rigs on Hwy. 138 Backside Moves Forward”  

 

(Source: Alpenhorn News, February 18, 2017.) 
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�~� mnstuvwnmvyo{mnlrnsk{n�y¢prn�ymm�nymnx{oonymnyss{�zslrqnspny�pl|nvkylrnvprstpomnprnsk{n���§
}t{{xy��

�snsk{nk{lqksnp}nsk{n�ytwn�{{so{nlr}{msyslprnlrnsk{n�l|n����m�nopqqlrqnstuvwmn}t{¥u{rso�n¢yvwwrl}{|nyr|
|u�z{|nsk{ltnopy|mnxklo{nst�lrqnspnr{qpslys{n~lqkxy�n��� mn�yr�nmxlsvk�yvwm�njklmnxymnzplrs{|npus
lrnyn�ytvkn����nytslvo{nlrn̈©ª«¬­®ª̄©°±̄«²ª³́�n�kptso�ny}s{tnsk{nytslvo{nxymnzu�olmk{|�nsk{n�yol}ptrly
~lqkxy�n�ystponm{rsnlsmn�p��{tvlyon�r}ptv{�{rsn�l�lmlprnspnvpr|uvsntpuslr{n�tyw{nvk{vwmnprn�lqntlq
stuvwmnumlrqnsk{nky¦yt|pumntpus{�nt{zpts{|o�nlmmulrqnru�{tpumnvlsyslprm�

�klo{nsk{t{nlmnmlqryq{nxytrlrqnskysnp�{tml¦{|n�{klvo{mnyr|nstylo{tmnyt{ny|�lm{|nrpsnspnum{nsk{nklqkxy��
sk{t{nlmnrpnpustlqksnztpkl�lslprn}ptnsk{�nspn|pnmp�n��{n�{ol{�{nskysnsk{npro�nmpouslprnspnsk{n�opvwyq{
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t{zpts�

�vvpt|lrqnspnyn�yostyrmnmzpw{mz{tmpr�nsk{nyq{rv�nkymnrpnyuskptls�nspnztpkl�lsnstuvwnsty}}lvnprnsk{
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ATTACHMENT H 

“Big Bear’s Fire Escape Routes High Risk”  

 

(Source: Victorville Daily Press, May 8, 2019.) 

1258835.1  
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+,-./00123-4/52-

60/77-89:029-

;<=>./001234/52

?@ABCDEFGHIJKILMNOIGBIOPQOIRF

STDGBCDEFGHIJKILMNOIGBIOPQOIRF

UVWXYZ[\[]̂Y[_̀Vaa[bYcV̂XŶ[d[aXef[YfêVgVhîVefY\j\̂[kŶeYid[]̂

][\Vb[f̂\ŶeY[lih̀î[m

nX[][Yi][ŶX][[YkiVfY]è [̂\Yè ŶegŶX[YoVWYo[i]Ypidd[jqYr̀ ŶcXîYXiaa[f\YcX[fYef[YegŶXe\[

]è [̂\Ya]el[\ŶeeYbifW[]è\Yge]Y[lih̀îVef\Yb̀]VfWYiYdi]W[s\hid[YcVdbgV][t

nXîY_̀[\̂VefYr[hik[YiY][idV̂jYb̀]VfWŶX[YudbYvV][qYcXVhXYr̀]f[bYke][ŶXifYwxqyyyYih][\Yiĝ[]

zeVfVfWŶX[Y{]ifbY|]V}YvV][YVfYuĥer[]Y~yy�mY�e][ŶXifYxqyyyY\̂]̀ĥ̀][\Yc[][Yb[\̂]ej[bYifb

\V}Ya[ead[Yc[][Y�Vdd[bqY]if�VfWŶX[YudbYvV][Yxx̂XYifbYx�̂XqY][\a[ĥVl[djqYefY���v����\YdV\̂\Yeg

X̂[Y~yYke\̂sb[\̂]̀ĥVl[YifbYb[ibdV[\̂YcVdbgV][\YVfY\̂î[YXV\̂e]jm

nX[YudbYvV][Yci\Yef[YegYx�Ykize]YgV][\ŶXîYr̀]f[bY\Vk̀ d̂if[è\djYb̀]VfWYcXîŶX[Y�m�m

Z[ai]̂k[f̂YegY�W]Vh̀d̂̀][Ydî[]Yb̀rr[bŶX[Y��idVge]fViYvV][Y�V[W[YegY~yy�m�YojŶX[ŶVk[YiddYx�

c[][Y[}̂VfẀV\X[bqY~�YdVl[\Yc[][Yde\̂qY�q�xyYXek[\Yc[][YWef[YifbYke][ŶXifY��yqyyyYih][\

c[][Y\he]hX[bm

ve]YoVWYo[i]YvV][YZ[ai]̂k[f̂Y�XV[gY�[ggY�VddV\qŶX[YudbYvV][YV\Yef[ŶXî�\YbVggVh̀d̂ŶeYge]W[̂mYU[

êdbŶX[YZiVdjY|][\\Y[lih̀îVef\Yc[][YhekadVhî[bYrjYifYVfgd̀}YegYa[ead[YVfŶX[YoVWYo[i]Yi][iYî

X̂[ŶVk[m

�nX[YgV]\̂Yhekk̀ fV̂V[\ŶXîYc[][Y[lih̀î[bYc[][Y�i�[Y�]]ecX[ibYifbY�̀ffVfWY�a]VfW\qYifb

X̂[Y[lih̀îVefY]è [̂ŶXîYke\̂YhXe\[Yci\YhekVfWŶeYoVWYo[i]q�Y�VddV\Y\iVbmY��Yg[cYbij\Ydî[]Ymmm

X̂[YoVWYo[i]Yhekk̀ fV̂jYf[[b[bŶeYr[Y[lih̀î[bqY\eYc[Y[}a[]V[fh[bYiY\V̂̀îVefYcX[][Yc[Yc[][

i]̂VgVhViddjYXVWXY�VfYaeàdîVef�m�

nX[ŶX][[Y]è [̂\Yè ŶegŶX[YoVWYo[i]Ypidd[jYi][YXVWXcij\Y��yqY��YifbYx�qY�VddV\Y\iVbmYZ̀]VfW

X̂[YudbYvV][qYifY[\̂Vkî[bY�yqyyyYg̀ddŝVk[Y][\Vb[f̂\Yc[][Y[lih̀î[bYg]ekŶX[Y�ifYo[]fi]bVfe

�èf̂iVf\Yr[̂c[[fYuĥmY~�YifbYuĥmY~wqYihhe]bVfWŶeYiY~yy�YZiVdjY|][\\Y][ae]̂m

�lih̀[[\YVfYoVWYo[i]Y[}a[]V[fh[bYiY~�skVd[Ŷ]iggVhYzikYVf̂eY�̀h[]f[Ypidd[jYefYUVWXcijYx�m

�VddV\Y\iVbŶXîY]è [̂Yci\Y\X̀ ŶbecfqYcXVhXY�ge]h[bŶX[YV\\̀[YefŶX[YêX[]Ŷce�YXVWXcij\m

�d̂Vkî[djqŶX[YudbYvV][Yf[l[]Y][ihX[bYoVWYo[i]YifbYfef[YegŶX[Y\V}Yb[îX\Yehh̀]][bŶX[][qYr̀^

X̂[Y\kiddYf̀kr[]YegY]è [̂\YiliVdird[Yge]Y[lih̀îVef\Y][kiVf\YiYa][\\VfWYV\\̀[m
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+,-.,./0121-34/4.145-/.16-7448-90-6:4-;<+-=>?+@-A467B38CD./2EB3,2.-F/.G45-6:4-HIJ-GB541

6:.6-GBKF3214-L2M-L4.3N-O2,,4/P1.-.,5-<PM.3/B.E-726:2,-6:4-7B316-QR-16.647254-7:4,-26-GBK41

6B-FBFP/.62B,C6BC4S.GP.62B,C3BP64-3.62B1T

+,B6:43-GBKKP,260-2,G/P545-726:2,-6:4-7B316-QR-7.1-J.3.5214N-6:4-AB36:43,-D./2EB3,2.

6B7,-54G2K.645-90-6:4-QUVNVVWC.G34-D.KF-X234-6:.6-82//45-YU-2,-ABS4K943T

J.3.5214N-.1-74//-.1-L2M-L4.3N-O2,,4/P1.-.,5-<PM.3/B.EN-.34-GB,1254345-S430-:2M:-3218-ZB,41N

.GGB352,M-6B-6:4-;<+-=>?+@-.,./0121T

J.3.5214-:.5-E2S4-67BC/.,4-3B.51-.,5-B,4-EBP3C/.,4-3B.5-/4.52,M-BP6-BE-6B7,N-.GGB352,M-6B-.,

+11BG2.645-J3411-34FB36-9.145-B,-6:4-.,./0121T-=:4-D.KF-X234-EB3G45-BEE2G2./1-6B-G/B14-6:344-BE

6:B14-3BP641N-EP36:43-G/BMM2,M-6:4-34K.2,2,M-3B.51T

[BB82,M-.6-HIJ-GB541-.,5-KP/62F/4-FBFP/.62B,-5.6.-1461N-6:4-.,./0121-EBP,5N-B,-.S43.M4N-QV\

D./2EB3,2.,1-/2S2,M-2,-6:4-32182416-.34.1-EB3-4.G:-/.,4-BE-63.EE2G-MB2,M-2,-426:43-5234G62B,T->,/0

B,4-BP6-BE-]̂-HIJ-GB541-:.5-KB34-6:.,-VQV-F4BF/4-/2S2,M-2,-6:4-32182416-.34.1-EB3-4.G:-/.,4-BE

63.EE2GT

J.3.5214-:.5-KB34-6:.,-QN̂̂ T̂

LP6-1BK4-.34.1N-1PG:-.1->.8-J.38-2,-_4,6P3.-DBP,60N-<BP6:-[.84-=.:B4-2,-̀/-?B3.5B-DBP,60

B3-6:4-J./B1-_43541-J4,2,1P/.-2,-[B1-+,M4/41-DBP,60N-:.S4-67BN-6:344-B3-E2S4-62K41-6:4

,PK943-BE-F4BF/4-/2S2,M-2,-6:4-:2M:416C3218-ZB,41N-F43-/.,4-BE-K.aB3-3B.57.0-BP6N-GBKF.345-6B

J.3.5214T

AB-B6:43-14G62B,-BE-<.,-L43,.352,B-DBP,60-7.1-726:2,-6:4-7B316-QRN-9P6-D./63.,1

1FB841F431B,-=4332-b.12,M.-1.25-6:4-4cF.,14-BE-6:4-.M4,G0d1-?21632G6-YN-7:2G:-2,G/P541-\e-G26241

2,-<.,-L43,.352,B-.,5-f2S431254-GBP,6241N-5B41,d6-54G34.14-GB,M4162B,-5P32,M-4S.GP.62B,1

7:4,-K.aB3-E2341-934.8-BP6T

gI6-.G6P.//0-2,G34.141-GB,M4162B,-726:-1P916.,62./-54/.01-B,-KP/62F/4-3BP641-1P33BP,52,M-6:4

2,G254,6-B,-9B6:-16.64-.,5-/BG./-3B.57.01Nh-b.12,M.-1.25T-gD./63.,1N-DiJ-.,5-B6:43-F.36,43

.M4,G241-F3BS254-S2.9/4-546BP31-5P32,M-2,G254,61-2,-.,-.664KF6-6B-K262M.64-63.EE2G-2KF.G61Th

iB7-?21632G6-Yj1-3B.5-2,E3.163PG6P34-E.341-.K25-E2341-6:.6-F3BKF6-4S.GP.62B,1-54F4,51-gB,-6:4

/BG.62B,-.,5-K.M,26P54-BE-6:4-2,G254,6Nh-.GGB352,M-6B-b.12,M.T-<:4-1.25-6:4-546BP31-BEE4345

F3BS4-g1P16.2,.9/4h-5P32,M-/.3M4C1G./4-2,G254,61T

?P32,M-]̂QWj1-L/P4GP6-X234N-7:2G:-9P3,45-VkN̂̂ -̂.G341N-b.12,M.-1.25-D./63.,1-7B3845-726:-6:4

D./2EB3,2.-i2M:7.0-J.63B/N-.,5-6:4-<.,-L43,.352,B-DBP,60-X234-.,5-<:432EEd1-54F.36K4,61-.1

F.36-BE-I,G254,6-DBKK.,5-2,-.55262B,-6B-<.,-L43,.352,B-DBP,60-̀K43M4,G0-O.,.M4K4,6T

gD./63.,1-:.1-KP/62F/4-F/.,1-6B-341FB,5-6B-,.6P3./-.,5-K.,CK.54-521.16431Nh-b.12,M.-1.25N

2,G/P52,M-.-DB,62,P260-BE->F43.62B,1lDB,62,P260-BE-mBS43,K4,6-J/.,N-.,-̀K43M4,G0

>F43.62B,1-J/.,N-.-=4G:,B/BM0-f4GBS430-J/.,-.,5-6:4-J.,54K2G-f41FB,14-J/.,T
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+,-./01123014/56.7/869/:.;<=>./=8?/6@/9-67./;<=87A/-6B.C.:D/E9/>6F;<.F.897/9-.FDG/7-.

7=E5H

I.9B..8/JKDKKK/=85/JLDKKK/:.7E5.897/E8/9-./0=M68/N=<<.?D/<6>=</F6O89=E87/=85/;=:9/6@/9-./PEQ-

R.7.:9/@6O85/9-.F7.<C.7/E8/9-./I<O.>O9/SE:.T7/7;:=B<E8Q/.C=>O=9E68/=:.=D/=>>6:5E8Q/96/06O89?

SE:./=85/U-.:E@@T7/R.;=:9F.89/6@@E>E=<7H

U;6V.7;.:768/W65E/XE<<.:/7=E5/9-./U-.:E@@T7/R.;=:9F.89/Y.<E.C.7/<.77/9-=8/-=<@/6@/9-67.

:.7E5.897/>6F;<E.5/BE9-/9-./.C=>O=9E68/6:5.:7H/ZC.8/76D/9-./+7-..:/C6<OF./-E85.:7/Q.99E8Q

:.7E5.897/6O9/6@/9-./=:.=DG/=>>6:5E8Q/96/06O89?/SE:./7;6V.7;.:768/,:=>.?/X=:9E8.[H

X=:9E8.[/=55.5D/9-6OQ-D/9-=9/06O89?/SE:./-=5/=8/+.\9.87EC.G/;<=8/E8/;<=>./96/.87O:./9-./9EF.<?
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6@/-6O7E8Q/F6:./9-=8/̂_DKKK/;.6;<./>6FYE8.5H
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