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1 Introduction 
1.1 Purpose 

Regulatory permitting of stream projects in Montana can be a confusing and daunting 
experience.  Numerous Montana Conservation Districts (CDs) have experienced first-
hand the delay or abandonment of stream projects due to the complications and costs 
associated with floodplain permitting.  The Joint Stream Restoration Committee (JSRC) 
was created to bring interested parties together to share concern and seek a solution to 
project delays and high costs for permitting.  The purposes of this white paper are to:  

• Assess example stream restoration projects and complications associated with 
floodplain permitting; and  

• Present options for reducing project delays and permitting efforts due to 
floodplain regulation requirements.  

• Act as a permitting educational tool for stream project sponsors. 

1.2 Joint Stream Restoration Committee 
The JSRC Mission Statement is: 

“The Stream Restoration Committee is a multi-agency committee which was formed to 
investigate potential avenues to improve the process for permitting small stream 
restoration projects in rural areas.  The committee is specifically investigating ways to 
reduce the engineering costs associated with floodplain requirements for rural stream 
restoration projects.  These projects are in areas which have no potential for impact on 
structures, properties, or other infrastructure.  The goals are to establish guidelines which 
could: 

1) Help steam line the permitting application process. 

2) Provide potential funding sources for stream restoration projects; and  

3) Significantly reduce engineering costs associated with proposed projects. 

The committee works closely with FEMA Region VIII personnel and is dedicated to 
finding ways to modify permitting and engineering requirements to help complete these 
small restoration projects in a timely and cost-effective manner.” 

2 Laws and Permits 
Stream projects may fall under numerous laws and the associated permits depending on 
the where the proposed project will take place: streambed, streambanks, wetlands, or 
floodplain.  Potential permits, the associated laws/purpose, and what entity is responsible 
for overseeing the laws are summarized below from the Montana Department of Natural 
Resources & Conservation’s web site (dnrc.mt.gov/divisions/cardd/conservation-
districts/the-310-law): 
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A. Montana Natural Streambed and Land Preservation Act (310 permit) – To 
minimize soil erosion and sedimentation and to protect and preserve streams and 
rivers in their natural or existing state. Contact - Local Conservation District. 

B. Montana Stream Protection Act (SPA 124 Permit) – To protect and preserve fish 
and wildlife resources, and to maintain streams and rivers in their natural or existing 
stage.  Contact - Montana Fish Wildlife & Parks. 

C. City or County Floodplain Development Permit – To promote the public health, 
safety and general welfare of the residents and to minimize public and private losses 
due to flood conditions in Regulated Flood Hazard Areas. Review and permit 
appropriate uses, within the designated floodplain and floodway areas, that will not 
be seriously damaged or present a hazard to life, if flooded, thereby limiting the 
expenditure of public tax dollars for emergency operations and disaster relief.  
Contact - City or County with assistance from Montana Department of Natural 
Resources and Conservation (DNRC). 

D. Federal Clean Water Act (404 Permit) - To restore and maintain the chemical, 
physical, and biological integrity of the nations' water.  Contact -U.S. Army Corps of 
Engineers (USACOE) Montana Regulatory Program. 

E. Federal Rivers and Harbors Act (Section 10 Permit) - Contact -USACOE 
Montana Regulatory Program. 

F. Short-Term Water Quality Standard for Turbidity (318 Authorization) - To 
provide a short-term water quality turbidity standard for construction activities. 
Activities must be carried out in accordance with conditions prescribed by the 
Department of Environmental Quality. To protect water quality. To minimize 
sedimentation. Contact - Montana Department of Environmental Quality (DEQ) 
Water Protection Bureau.   

G. Montana Land-Use License or Easement on Navigable Waters - To protect 
riparian areas and the navigable status of the water body. to provide for the 
beneficial use of state lands for public and private purposes in a manner that will 
provide revenues without harming the long-term capability of the land or restricting 
the original commercial navigability.  Contact - DNRC Land Office 

H. Montana Water Use Act (Water Right Permit and Change Authorization) - To 
provide a permit and certificate system for water rights administration that operates 
within the bounds of the prior appropriation doctrine ("first in time is first in right"). A 
person's right to use a specific quantity of water depends on when the use of water 
began. The first person to use water from a source established the first right, the 
second person could establish a right to what water was left, and so on. To maintain 
a general adjudication of all existing water rights in the state. To implement a 
centralized record system.  Contact - DNRC Water Rights Bureau. 

I. Montana Water Use Act (Water Reservation) - To provide water for existing and 
future beneficial uses of water. To maintain a minimum flow, level, or quality of water.  
Contact - DNRC Water Reservations. 

J. Stormwater Discharge General Permits - To prevent degradation of surface waters 
from pollutants such as sediment, waste materials, industrial chemicals or materials, 
heavy metals, and petroleum products. To protect existing water quality. To 
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implement and monitor the effectiveness of Best Management Practices (erosion and 
sediment controls, etc.) used to reduce pollutant loads.  Contact - DEQ Water 
Protection Bureau. 

K. Streamside Management Zone Law - To protect the quality and quantity of forest 
waters. To conserve the integrity of Montana's streamside zones. Contact - DNRC 
Conservation Forestry Division. 

Each of these laws and permits is focused on a different aspect of stream health, 
function, and public safety.  Therefore, each has overlapping but slightly different 
requirements for a permit application.  A Joint Permit Application has been developed to 
simplify the permitting process to the degree possible given the varied goals of each law.  
A copy of the Joint Permit Application is included as Appendix A   

2.1 Floodplain Permit 
A floodplain development permit is unique to other stream project permits in the potential 
level of detailed analysis needed to demonstrate compliance with the associated Act. 
Any project within a designated Special Flood Hazard Area (SFHA) must apply for a 
Floodplain Development Permit.  This includes stream restoration projects and bank 
stabilization projects. 

2.1.1 Floodplain Laws 
Congress established the National Flood Insurance Program (NFIP) with the passage of 
the National Flood Insurance Act of 1968. Since the inception of NFIP, additional 
legislation has been enacted. The NFIP goes through periodic Congressional 
reauthorization to renew the NFIP’s statutory authority to operate. 
(https://www.fema.gov/flood-insurance/rules-legislation).  Details for the NFIP are found 
in 44 CFR 60.3 - Flood plain management criteria for flood-prone areas.  The primary 
Acts of interest for this paper include: 

o The National Flood Insurance Act of 1968 launched the National Flood Insurance 
Program. 

o The Flood Insurance Protection Act of 1973 mandated that lenders require flood 
insurance on loans secured by properties located within high-risk flood areas  

o The National Flood Insurance Reform Act of 1994 strengthened the NFIP with a 
number of reforms that included increasing the focus on lender compliance, 
creating mitigation insurance and developing a mitigation assistance program to 
further reduce the costly and devastating impacts of flood.  

o The Flood Insurance Reform Act of 2004 further strengthened the NFIP with a 
number of reforms that included reducing losses to properties for which repetitive 
flood insurance claim payments have been made, creating policyholder 
awareness about individual flood insurance policies, increasing policyholder 
information on guidance about the flood insurance claims process and 
establishing a minimum flood insurance training and education requirement for 
insurance professionals. 

https://www.fema.gov/flood-insurance/rules-legislation/laws
https://www.fema.gov/flood-insurance/rules-legislation/laws
https://www.fema.gov/flood-insurance/rules-legislation/congressional-reauthorization
https://www.fema.gov/flood-insurance/rules-legislation/congressional-reauthorization
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DNRC developed model floodplain hazard management regulations (Appendix B) based 
on federal requirements.  Each City and County within Montana participating in the NFIP 
has adopted these regulations with the option to make them more stringent.  These 
model regulations along with the federal Acts listed above are the basis of discussion in 
the following sections. 

2.1.2 Floodplain Definitions 
Some of the key definitions from the Montana model floodplain regulations are presented 
below. 

100-year Flood – One percent (1%) annual chance flood.  See Base Flood  

Base Flood (Flood of 100 Year Frequency) – A flood having a one percent (1%) 
chance of being equaled or exceeded in any given year (ARM 36.15.101(4) & (44 CFR 
59.1)   

 Base Flood Elevation (BFE) – The elevation above sea level of the Base Flood in 
relation to the National Geodic Vertical Datum of 1929 or the North American Vertical 
Datum of 1988 or unless otherwise specified. (ARM 36.15.101(5)) 

Encroachment – Activities or construction within the Regulated Flood Hazard Area 
including fill, new construction, substantial improvements, and other development.   

Encroachment Analysis – A hydrologic and hydraulic analysis performed by an 
engineer to assess the effects of the proposed artificial obstruction or nonconforming use 
on Base Flood Elevation, flood flows and flood velocities. 

Floodplain – The area of the Regulated Flood Hazard Area including and adjoining the 
watercourse or drainway that would be covered by the floodwater of a Base Flood.  The 
area is partitioned into a Flood Fringe and Floodway where specifically designated.  See 
Regulated Flood Hazard Area.   

Floodway – The identified portion of the Floodplain of the Regulated Flood Hazard Area 
that is the channel and the area adjoining the channel that is reasonably required to carry 
the discharge of the Base Flood without cumulatively increasing the water surface by 
more than one half foot. (MCA 76-5-103(11)) (MCA 76-5-103(5)) determining if a 
property or structure is within the Regulated Flood Hazard area and subject to these 
regulations.  

Letter of Map Change (LOMC) – An official response from FEMA that amends or 
revises the FEMA Special Flood Hazard Area and FEMA Flood Insurance Study for flood 
insurance purposes and/or flood risk hazard.  FEMA Letters of Map Change specific to 
an amendment or revision include:   

Letter of Map Amendment (LOMA) – A letter of determination from FEMA issued in 
response to a request that a property or structure is not subject to the mandatory flood 
insurance requirement because it was inadvertently located the effective FEMA Special 
Flood Hazard Area.  The material submitted and response from FEMA may be 
considered by the Floodplain Administrator for determining if a property or structure is 
within the Regulated Flood Hazard area and subject to these regulations 
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Letter of Map Revision Based on Fill (LOMR-F) – A letter of approval from FEMA 
removing the mandatory requirement for flood insurance on property based on 
placement of fill or an addition.  Placement of fill or an addition must be preceded by a 
permit pursuant to these regulations.  Placement of fill does not remove the development 
from the Regulated Flood Hazard Area or these regulations.    

Letter of Map Revision (LOMR) – An official FEMA amendment to the currently 
effective FEMA Flood Insurance Rate Map or FEMA Flood Boundary Map  based on a 
physical change to the floodplain of the Special Flood Hazard Area.  It is issued by 
FEMA and changes flood zones, delineations, and elevations on the FEMA Flood 
Insurance Rate Map or FEMA Flood Boundary Map and may amend the FEMA Flood 
Insurance Study.  It must be preceded by an approved alteration of the designated 
floodplain from DNRC and subsequently an amendment to the Regulated Flood Hazard 
Area.  

Conditional Letter of Map Revision (CLOMR) – A FEMA letter of approval for a 
proposed physical change that when completed would propose to change the flood 
zones, delineation or elevations on the FEMA Flood Insurance Rate Map or FEMA Flood 
Boundary Map and may amend the FEMA Flood Insurance Study through a subsequent 
LOMR,.  The CLOMR may be considered in an evaluation by DNRC and the Floodplain 
Administrator during consideration of a proposed alteration to the Regulated Flood 
Hazard Area. 

New Construction – Structures for which the commencement of clearing, grading, 
filling, or excavating to prepare a site for construction occurs on or after the effective date 
of these regulations and includes any subsequent improvements to such structures. 
(ARM 36.15.101(20)) (44 CFR 59.1) 

Regulated Flood Hazard Area – A Floodplain whose limits have been designated 
pursuant to Part 2, Chapter 5 of Title 76, MCA, and is determined to be the area 
adjoining the watercourse that would be covered by the floodwater of a Base Flood. The 
Regulated Flood Hazard Area consists of the Floodway and Flood Fringe where 
specifically designated. (MCA 76-5-103(4)), (MCA 76-5-103(10), (ARM 36-15-101(11)) 

Special Flood Hazard Area (SFHA) – Land area which has been specifically identified 
by the Federal Emergency Management Agency as the floodplain within a community 
subject to a 1 percent or greater chance of flooding in any given year.  It is useful for the 
purposes of identifying flood hazards by local subdivisions of government for regulatory 
purposes as well as use by the National Flood Insurance Program for establishing risk 
zones and flood insurance premium rates.  The FEMA flood hazard area zone 
designation or flood risk potential is as illustrated on FEMA’s Flood Hazard Boundary 
Map or Flood Insurance Rate Map. 

Zone A - Areas subject to inundation by the 1-percent-annual-chance flood event. 
Because detailed hydraulic  analyses have not been performed, no Base Flood 
Elevations (BFEs) or flood depths are shown. 

AE, A1-A30 - Areas subject to inundation by the 1-percent-annual-chance flood event 
determined by detailed methods. BFEs are shown within these zones. (Zone AE is used 
on new and revised maps in place of Zones A1–A30.) 
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2.1.3 Floodplain Development Permit Requirements 
Once a community has designated a floodway it must prohibit development within that 
floodway unless it has been demonstrated through hydrologic and hydraulic analyses 
that the development will not cause an increase in flood stages at any point in the 
community, 44 CFR Section 60.3(d)(3). This analysis is usually called a “no-rise” or a 
“zero-rise” analysis and results in a “no-rise certification” if the analysis demonstrates 
that there will not be any increase in the base flood elevation due to the development. 
Montana model floodplain regulations include this in Section 9.2 which states: 

9.2  GENERAL REQUIREMENTS  An application for a permit shall meet the following 
requirements:   

1) All projects shall be designed and constructed to ensure that they do not 
adversely affect the flood hazard on other properties and are reasonably safe 
from flooding;     

2) All projects shall assure that the carrying capacity of the Floodway is not 
reduced.  All projects in the Floodway shall meet the following:    

a) Demonstrate that the project does not increase the Base Flood Elevation by 
conducting an encroachment analysis certified by an engineer.  A minimal or 
qualitative encroachment analysis may be accepted when the project or 
development does not require a structure, alteration of the Floodway, involve 
fill, grading, excavation or storage of materials or equipment but is also 
certified by an engineer to not exceed the allowable encroachment to the 
Base Flood Elevation; and    

b) The allowable encroachment to the Base Flood Elevation is 0.00 feet, and no 
significant increase to the velocity or flow of the stream or water course 
unless approval of an alteration of the Regulated Flood Hazard Area 
pursuant to Section 4.3 and an approved FEMA Conditional Letter of Map 
Revision occurs before permit issuance; and ((ARM 36.15.604) (ARM 
36.15.505) (ARM 36.15.605(b)) (44 CFR 60.3(a)(3 and 4)) (44CFR 65.12(a)). 

The consequences for a community to not adhere to their adopted floodplain regulations 
can result in being placed on probation or suspended from participating in the NFIP 
program.  If suspended, flood insurance under the NFIP is not available within that 
community. Furthermore, Section 202(a) of Public Law 93-234, as amended, prohibits 
Federal officers or agencies from approving any form of financial assistance for 
acquisition or construction purposes in a Special Flood Hazard Area (SFHA). For 
example, this would prohibit loans guaranteed by the Department of Veterans Affairs, 
insured by the Federal Housing Administration, or secured by the Rural Housing 
Services. Under Section 202(b) of Public Law 93-234, if a Presidentially declared 
disaster occurs because of flooding in a non-participating community, no Federal 
financial assistance can be provided for the permanent repair or reconstruction of 
insurable buildings in SFHAs. Eligible applicants may receive those forms of disaster 
assistance that are not related to permanent repair and reconstruction of buildings 
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3 Example Projects 
The JSRC has discussed numerous example projects where floodplain permitting 
resulted in project delays, abandonment of the project, or significant increases in project 
costs.  These projects fall under two general types and are generically summarized 
below along with how floodplain regulations apply. 

Stream Restoration in Rural Area. Several projects presented by Conservation 
Districts fall into this category and summary of the projects is presented. 

Description: Project is in a very rural area with a single landowner or conservation 
easement for a considerable distance upstream and downstream.  In one case, the 
downstream end of the proposed project was with in a SFHA, but the project 
extended upstream beyond the SFHA boundary.  The existing channel had been 
relocated to accommodate agricultural use of fields, resulting in straightening and 
downcutting of the stream.  The project proposed to relocate the channel and 
reconnect the channel with the historic floodplain. 

Argument:  Due to rural nature of this project and the perhaps the presence of a 
conservation easement, it was argued that although the floodplain boundaries and 
base-flood elevations would change due to the project all changes would be 
contained within an area that would never be developed.  On similar projects, all 
changes could confidently be assumed to be contained within the applicant’s 
property due to project location (i.e., distance to neighbors, bridge, culvert, irrigation 
check dam, etc.).  Therefore, there is no increased flooding risk for neighboring 
properties and the extra cost of floodplain analysis and time delay for a CLOMR 
review should be waived. 

Discussion:  This project as proposed clearly changes the SFHA boundary and is a 
mappable change.  The proposed change in the BFE requires a CLOMR prior to 
construction and a LOMR post construction.  Although the property is currently rural 
and under one landowner there is a possibility of some future sale of the property. 
The new landowner would not be accurately informed of the known flood risks.  Not 
applying the regulations would set a precedent for not meeting CFR requirements 
and therefore could result in probation from the NFIP for the community.   

Streambank Stabilization.  The typical project is a stream meander that is eroding a 
bank and threatening some type of infrastructure (i.e., road, pumphouse, center pivot, 
etc.).  The project is in a Zone A SFHA or a Zone AE without a floodway. 

Description: The eroding bank is near vertical and continues to calve large blocks of 
soil due to bank toe erosion.  Proposed solution is to slope the bank back, provide 
toe protection (i.e., riprap, rootwads, willow revetment, etc.) and revegetate the upper 
bank.   

Argument:  The proposed solution increases the conveyance area available to the 
stream and a qualitative discussion would indicate the BFE does not increase over 
pre-construction conditions.  The floodplain boundary is moved a distance less than 
the accuracy of the floodplain map.  Therefore, a detailed encroachment analysis 
should not be required. 
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Discussion: Montana model floodplain regulations are clear that if a floodway is 
present and the project includes grading or fill placement, an encroachment analysis 
is required (9.2(2)).  In this example, there is no designated floodway.  Therefore 
Section 9.2(1) applies: “All projects shall be designed and constructed to ensure that 
they do not adversely affect the flood hazard on other properties and are reasonably 
safe from flooding”.  A qualitative discussion (rather than quantitative analysis) could 
be presented that the increased conveyance area from laying back the vertical bank 
more than compensates for any increased roughness associated with establishing 
vegetation.  Such a statement would need to be made and signed by a registered 
professional engineer (PE).  The qualitative discussion would be a significant cost 
savings over a quantitative hydraulic analysis.  The Community would need to be 
comfortable that accepting a qualitative discussion addresses their adopted 
floodplain regulations.  Discussions with FEMA Region VIII indicate this is a bit of a 
grey area and the community has some leeway.  The engineer signing the qualitative 
discussion would need to be well versed in hydraulic analysis and working within 
his/her area of expertise. 

4 Discussion 
Based on the materials present in the paper, three options to reduce cost and time 
required for floodplain permitting are suggested. 

1) Clarify when/if a qualitative discussion of project impacts is appropriate.  
Communities need a clearer idea of when accepting a PE’s signed qualitative 
discussion rather than a quantitative hydraulic analysis is acceptable.  This 
solution will require additional conversations with FEMA Region VIII and DNRC 
to ensure that codified requirements from the NFIP and State of Montana law are 
met.  The clarification would not change any regulations but outline under what 
project conditions a qualitative discussion could be used rather than a 
quantitative hydraulic analysis.  This option would greatly decrease both the cost 
and time required to obtain a floodplain permit for the appropriate projects. 

2) Educate professionals preparing floodplain permit applications.  During 
numerous JRSC discussions stream projects were mentioned that required 
numerous rounds of revisions to permit applications and CLOMR/LOMR 
submittals.  This indicates that individuals preparing these documents could be 
more efficient at addressing application requirements.  Both DNRC and FEMA 
have existing guidance documents that explain the process and requirements.  
However, this information could be better distributed and easier to access.  
DNRC currently offers training to professionals in semi-regular seminars.  DNRC 
could compile a list of individuals that have taken these courses as well as a list 
of Certified Floodplain Managers.  These lists could be made available to project 
owners to help reduce the cost and time required for floodplain permitting. 

3) Educate professionals on design changes that can reduce the cost and time 
required to obtain floodplain permits.  Presentations could be included in DNRC’s 
training seminars.  Examples include: 
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a. For streambank stabilization projects, don’t propose to extend the toe of 
the bank out into the stream to recover lost property.  That option 
encroaches on the existing conveyance area and negatively impacts the 
BFE.  Instead, reduce the bank angle by keeping the bank toe in the 
current location and laying the bank back.  This increases the channel 
conveyance area and potentially allows a qualitative discussion of project 
impacts.  In a SFHA with a floodway, this design alternative should show 
a “no-rise” or reduction in the BFE between the existing and proposed 
conditions, avoiding the time-consuming need of a CLOMR (6-12 
months). 

b.  For stream restoration projects ensure that the overall floodplain 
conveyance is greater in the proposed conditions over the existing 
conditions then verify a “no-rise” or reduction in the BFE.  This will avoid 
the need for a CLOMR. 

c. For bridge and culvert replacement projects increase the structure’s 
conveyance area then verify a “no-rise” or reduction in the BFE.  This will 
avoid the need for a CLOMR 
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Appendix A. Joint Permit Application 
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Appendix B. Montana DNRC 2014 Regulations  
Floodplain Hazard Management Regulations  
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@
[̀@j;<D:?H:@>I@?>F<H:@F>@EKK@CA>C:AFO@E?D@KE?D@>N?:A=@>I@FG:@CA>C>=:D@
<JCEHF=@F>@FG:<A@CA>C:AF<:=@:nCKE<?<?P@FG:@CA>C>=:D@<JCEHF@>?@FG:<A@
CA>C:AFOd@ecc@WM9@fỲa[eEge]gg@
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2:'/.?-1;,'(&(*+,8'-(5/@,<ABC,DEFGHFEIG<-=<1==,<CJA,KELHLMIG0==,

,
NOPQ.*1./,82-8,2-).,-,5:4,(7>-18,8:,82.,65:4,:6,4-8.',/912,-/,?-'?.&,4('.,6.*1./,
-*&,4::&,'-(5,6.*1./0,-*&,*:8,(*159&(*+,>.'7-*.*8,6.*1./,1'://(*+,12-**.5/F,,
Q.*1./,82-8,2-).,82.,>:8.*8(-5,8:,/8:>,:',(7>.&.,65:4,:',&.?'(/,/912,-/,-,12-(*,
5(*;,:',>'()-13,6.*1.,'.R9('./,-,65::&>5-(*,>.'7(8,-*&,7..8,82.,'.R9('.7.*8/,:6,
S.18(:*,TFGG@,<ABC,DEFGHFEIG<U=<?==,<CJA,KELHLMIG==,

,
VOPA&&(8(:*,:6,2(+24-3,+9-'&,'-(50,/(+*(*+,-*&,98(5(83,>:5./,82-8,2-).,-,5:4,(7>-18,8:,
82.,65:4,:6,4-8.',-5:*+,-*,.W(/8(*+,':-&4-3F,

,
XYOPZ''(+-8(:*,-*&,5()./8:1;,/9>>53,4.55/0,>':)(&.&,82-8,82.3,-'.,5:1-8.&,-8,5.-/8,HII,
6..8,6':7,&:7./8(1,4-8.',/9>>53,4.55/,-*&,4(82,82.[\]̂_]̀_abcdef_ghi_bj]kl_\ml_
n-/.,Q5::&,o5.)-8(:*p,<<ABC,DEFGHFEIG<U=<-==,<CJA,KELHLMIG=,<ABC,DEFUGFEMK==,
,
,
,
,

,
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&'()*+,-./--01+2*3*)'4-5&'&6-7()*8*)*'&-7,4-
&)15()51'&-9*)2*,-)2'-1':5;7)'4-<;++4-
27=714-71'7-
>
./?----<;++497@--ABC>DEFFEGHIJ>KLMHDHNHKF>EOPMLQNMHEIP>KIR>IEINEIDELSHIJ>QPCP>KLC>
TLEBHOHMCR>HI>MBC>UFEERGKV>ED>MBC>WCJQFKMCR>UFEER>XKYKLR>ZLCK[>C\NCTM>DEL>MBEPC>
CPMKOFHPBCR>OCDELC>FKIR>QPC>LCJQFKMHEIP>TQLPQKIM>ME>]CNMHEI>̂_̀àbcd[>efZ>BKgC>OCCI>
KRETMCRh>>iefZ>̂_̀àjcjibkk>

>
?/-Z>OQHFRHIJ>DEL>LCPHRCIMHKF>EL>IEÌLCPHRCIMHKF>TQLTEPCPl>iefZ>̂_̀àjcbidk[>iZWe>
b_mdam_cakidKkk[>iZWe>b_mdam_cainOk[>iZWe>b_mdam_cainkiKkkm>
>

o/-Z>PMLQNMQLC[>DHFF[>EL>C\NKgKMHEI>MBKM>GEQFR>NKQPC>GKMCL>ME>OC>RHgCLMCR>DLES>MBC>
UFEERGKV[>NKQPC>CLEPHEI[>EOPMLQNM>MBC>IKMQLKF>DFEG>ED>GKMCLP>EL>LCRQNC>MBC>
NKLLVHIJ>NKTKNHMV>ED>MBC>UFEERGKVm>>pEMGHMBPMKIRHIJ>MBCPC>LCqQHLCSCIMP[>
C\NKgKMHEI>EL>DHFF>SKV>OC>KFFEGCR>GBCI>HM>HP>K>NESTEICIM>ME>K>TCLSHMMCR>QPC>
KFFEGCR>HI>MBCPC>LCJQFKMHEIPl>iefZ>̂_̀àjcbinkkm>
>

r/-ABC>NEIPMLQNMHEI>EL>PMELKJC>ED>KI>EOsCNM>iKLMHDHNHKF>EOPMLQNMHEIk>PQOsCNM>ME>DFEMKMHEI>
EL>SEgCSCIM>RQLHIJ>DFEER>FCgCF>TCLHERPl>iefZ>̂_̀àjcbibk>KIR>ZWe>
b_mdam_caidkiNkk> > >
>

t/-]EFHR>KIR>BKYKLREQP>GKPMC>RHPTEPKF>KIR>HIRHgHRQKF>KIR>SQFMHTFC>DKSHFV>PCGKJC>
RHPTEPKF>PVPMCSP>QIFCPP>MBC>PVPMCSP>SCCM>MBC>FENKF>BCKFMB>KIR>PKIHMKMHEI>
LCJQFKMHEIP>KIR>GBCI>TCLSHMMCR>TQLPQKIM>ME>MBCPC>LCJQFKMHEIP>KIR>KLC>RCPHJICR>
ME>SHIHSHYC>EL>CFHSHIKMC>HIDHFMLKMHEI>ED>DFEER>GKMCLP>KIR>KgEHR>HSTKHLSCIM>EL>
NEIMKSHIKMHEIl>iiZWe>b_̀dà_cainNkk>ijj>fUW>_cmbiKkibkkk>
>

u/-]MELKJC>ED>ME\HN[>DFKSSKOFC[>BKYKLREQP>EL>C\TFEPHgC>SKMCLHKFPl>KIR>iZWe>
b_mdam_cainRkk>
>

./-fCSCMCLHCP[>SKQPEFCQSP[>EL>KIV>EMBCL>OQLHKF>JLEQIRPm>iXHJBCL>]MKIRKLRk>
>
./o--<;++4-<1*,:'-+1-1':5;7)'4-<;++4-27=714-71'7-9*)2+5)-7-
<;++497@>>ABC>DEFFEGHIJ>KLMHDHNHKF>EOPMLQNMHEIP>KIR>IEINEIDELSHIJ>QPCP>KLC>
TLEBHOHMCR>HI>MBC>UFEER>ULHIJC>EL>WCJQFKMCR>UFEER>XKYKLR>ZLCK>GHMBEQM>K>UFEERGKV[>
C\NCTM>DEL>MBEPC>CPMKOFHPBCR>OCDELC>FKIR>QPC>LCJQFKMHEIP>BKgC>OCCI>KRETMCRh>
iefZ>̂_̀àjcjibkk>
?/-]EFHR>KIR>BKYKLREQP>GKPMC>RHPTEPKF>KIR>HIRHgHRQKF>KIR>SQFMHTFC>DKSHFV>PCGKJC>
RHPTEPKF>PVPMCSP>QIFCPP>MBC>PVPMCSP>SCCM>MBC>FENKF>BCKFMB>KIR>PKIHMKMHEI>
LCJQFKMHEIP>KIR>GBCI>TCLSHMMCR>TQLPQKIM>ME>MBCPC>LCJQFKMHEIP>KIR>KLC>RCPHJICR>
ME>SHIHSHYC>EL>CFHSHIKMC>HIDHFMLKMHEI>ED>DFEER>GKMCLP>KIR>KgEHR>HSTKHLSCIM>EL>
NEIMKSHIKMHEIl>iiZWe>b_̀dà ĉbidkk>ijj>fUW>_cmbiKkibkkk>
>
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&'()*+,-./0+10*+2345016-77-86/509-:-,;+<=0+,0/2>6+=3?/07-*/,3-6=@0ABCD0EFGHIG
JKEALMM0
0

N'(O9/04+P=*,<4*3+P0+,0=*+,-./0+10-P0-,*31343-60+8=*,<4*3+P0=<8Q/4*0*+016+*-*3+P0+,0
7+?/7/P*0;<,3P.016++;06/?/60>/,3+;=@0AR3.9/,0)*-P;-,;M00
0

S'(T/7/*/,3/=507-<=+6/<7=50+,0-PU0+*9/,08<,3-60.,+<P;=@0-P;0AR3.9/,0)*-P;-,;M0
0

V'(T,3*34-601-4363*3/=503P46<;3P.08<36;3P.=0-P;0-==+43-*/;0=*,<4*<,/=0*9-*0>,+?3;/0
/==/P*3-604+77<P3*U04-,/0-P;0/7/,./P4U0+>/,-*3+P01<P4*3+P=0=<490-=0=49++6=50
9+=>3*-6=50P<,=3P.09+7/01-4363*3/=5013,/0=*-*3+P=0-P;0>+634/0=*-*3+P=W0A0R3.9/,0
)*-P;-,;M00AXXTYC0FKWLLA-MALMM0
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&'()*+,-./--01++2314*,-3'56*)-4331*(4)*+,-
5'78*5'6',)&-
9
./:---;','541--
--9
:/-<9=>??@A>BCD9AEFGCH9CI9FEJKCFE@9L?F9B9AEFI?D9H?9EIHBM>CINO9B>HEF9?F9IKMIHBDHCB>>P9
CGAF?QE99BD9BFHCLCRCB>9?MIHFKRHC?DO9D?DR?DL?FGCDS9KIE9?F9@EQE>?AGEDH9TCHNCD9HNE9
UESK>BHE@9=>??@9VBWBF@9<FEBX9YYZZ9[=U9\]̂_̀9Ya[<9b\cdcZ]Z̀9Y<Ua9
e\̂_d̂f]ZYf̀YB̀`̀99
9

g/-<9=>??@A>BCD9AEFGCH9CI9FEJKCFE@9L?F9BFHCLCRCB>9?MIHFKRHC?DIO9@EQE>?AGEDHI9BD@9KIEI9
D?H9IAERCLCRB>>P9>CIHE@9CD9hERHC?DI9i9BD@9_]O9EjREAH9BI9B>>?TE@9TCHN?KH9B9
=>??@A>BCD9AEFGCH9CD9hERHC?D9dO9?F9BI9AF?NCMCHE@9BI9IAERCLCE@9CD9hERHC?D9\O9TCHNCD9
HNE9UESK>BHE@9=>??@9VBWBF@9<FEBX9
9

k/-<FHCLCRCB>9?MIHFKRHC?DI9BD@9D?DR?DL?FGCDS9KIEI9CD9B9UESK>BHE@9=>??@9VBWBF@9<FEB9
D?H9EjEGAH9KD@EF9hERHC?D9d9BFE9AKM>CR9DKCIBDREI9KD>EII9B9=>??@A>BCD9AEFGCH9NBI9
MEED9?MHBCDE@X9Ya[<9b\cdcZ]ZY_̀ 9̀
9

l/-<9=>??@A>BCD9AEFGCH9CI9FEJKCFE@9L?F9BD9B>HEFBHC?D9?L9BD9EjCIHCDS99BFHCLCRCB>9?MIHFKRHC?D9
?F9D?DR?DL?FGCDS9KIE9HNBH9CDRFEBIEI9HNE9EjHEFDB>9ICWE9?F9CDRFEBIEI9CHI9A?HEDHCB>9
L>??@9NBWBF@9BD@9D?H9EjEGAH9KD@EF9hERHC?D9dX9YYa[<9b\cdcZ]ZYèYM̀ 9̀Y<Ua9
e\̂_d̂f]ZYf̀YB̀`̀9
9

m/-<9=>??@A>BCD9AEFGCH9CI9FEJKCFE@9H?9FER?DIHFKRH9?F9FEABCF9BD99EjCIHCDS9BFHCLCRCB>9
?MIHFKRHC?D9HNBH9NBI9EjAEFCEDRE@9IKMIHBDHCB>9@BGBSE9BD@9TC>>9KD@EFS?9
IKMIHBDHCB>9CGAF?QEGEDHX9BD@9
9

n/-aBCDHEDBDRE9?L9BD9EjCIHCDS9BFHCLCRCB>9?MIHFKRHC?D9?F9KIE9HNBH9CI9B9IKMIHBDHCB>9
CGAF?QEGEDH9?F9BD9B>HEFBHC?D9FEJKCFEI9B9=>??@A>BCD9AEFGCĤ9999Ya[<9b\cdc
Z]ZYèYM̀ 9̀
9

./g----5'78*5'2-01++2314*,-3'56*)-4331*(4)*+,-*,0+564)*+,-
9
:/-<9=>??@A>BCD9AEFGCH9BAA>CRBHC?D9INB>>9CDR>K@EO9MKH9CI9D?H9>CGCHE@9H?9HNE9L?>>?TCDSo99

999
_̂9<9R?GA>EHE@9BD@9ICSDE@9=>??@A>BCD9pEFGCH9<AA>CRBHC?DX9
9

f̂9qNE9FEJKCFE@9FEQCET9LEEX9
9

ê9p>BDI9CD9@KA>CRBHE9@FBTD9H?9IRB>E9IN?TCDS9HNE9>?RBHC?DO9@CGEDIC?DIO9BD@9
E>EQBHC?D9?L9HNE9AF?A?IE@9AF?rERH9CDR>K@CDS9>BD@IRBAE9B>HEFBHC?DIO9EjCIHCDS9BD@9
AF?A?IE@9IHFKRHKFEIO9BD@9HNE9>?RBHC?D9?L9HNE9L?FES?CDS9CD9FE>BHC?D9H?9HNE9
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&'()*+,'-./*00-.1+2+3-.43'+5.+6-.78.+99*7:+;*'.,<'./*00-=+>.;0)6-+3>?.
@@AB4.CDEFEGHFI.@4&A.JDKLFKMLDII.
.

GK.4..:09>.08.0,<'3.+99*7:+;*'.9'3N7,5.03.9'6-76(.+99*7:+,7065.3'O)73'-.;>.
/'-'3+*.03.P,+,'.*+=.+5.5);N7,,'-.=<7:<.N+>.76:*)-'.;),.+3'.60,.*7N7,'-.,0.+.
JLH.9'3N7,Q.PR4.LMG.9'3N7,Q.P':,706.GHG.R'3N7,Q.JLS.4),<0372+,706Q.GHL.
B'3,787:+,706.03.+.T+U7(+;*'.&7U'35.V+6-.W5'.V7:'65'.03.X+5'N'6,.803.,<'.
930905'-.930Y':,?.+6-.,<'.+99*7:+6,.N)5,.5<0=.,<+,.,<'./*00-9*+76.9'3N7,.
+99*7:+,706.75.60,.76.:068*7:,.=7,<.,<'.3'*'U+6,.+6-.+99*7:+;*'.9'3N7,5?.+6-.@GG.
B/&.DHKJ@+I@MII.
.

FK.4--7,706+*.76803N+,706.3'*+,'-.,0.,<'.59':787:.)5'.03.+:,7U7,>.,<+,.-'N065,3+,'5.
,<'.-'57(6.:37,'37+.+6-.:065,3):,706.5,+6-+3-5.+3'.N',.03.'Z:''-'-.+5.
59':787'-.76.P':,7065.[.+6-.LHK.@@AB4.CDEFEGHFI.@4&A.JDKLFKMLDII 
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&'()*+,-./----01++2314*,-3'56*)-4331*(4)*+,-
'74184)*+,-
-
./-9---01++2314*,-3'56*)-4331*(4)*+,-5'7*':--
-
9/-;<=>?@AABC@DEF>GBHEFEIJKDJAK>I<D@@>K=LE=M>DFB>=LD@NDJ=>J<=>?@AABC@DEF>C=KHEJ>
DCC@EODJEAF>DFB>I<D@@>DCCKAL=P>DCCKAL=>MEJ<>OAFBEJEAFIP>AK>B=FQ>J<=>DCC@EODJEAF>
MEJ<EF>RST>BDQI>AK>D>JEH=>IC=OEUE=BV>AU>K=O=ECJ>AU>D>OAKK=OJ>DFB>OAHC@=J=>
DCC@EODJEAFW>RXYG>ZS[\[]T\R̂VV>
>

_/-;<=>?@AABC@DEF>GBHEFEIJKDJAK>I<D@@>B=J=KHEF=>M<=J<=K>J<=>?@AABC@DEF>C=KHEJ>
DCC@EODJEAF>OAFJDEFI>J<=>DCC@EOD̀@=>=@=H=FJI>K=aNEK=B>EF>J<=I=>K=bN@DJEAFI>DFB>
I<D@@>FAJEUQ>J<=>DCC@EODFJ>AU>J<=>?@AABC@DEF>GBHEFEIJKDJAKcI>B=J=KHEFDJEAFW>>
>

d/-eU>J<=>?@AABC@DEF>C=KHEJ>DCC@EODJEAF>EI>UANFB>JA>̀=>HEIIEFb>J<=>K=aNEK=B>=@=H=FJI>
DFB>EU>J<=>DCC@EODFJ>OAKK=OJI>J<=>EB=FJEUE=B>B=UEOE=FOE=I>DFB>K=IǸHEJI>J<=>
?@AABC@DEF>DCC@EODJEAFP>J<=>?@AABC@DEF>GBHEFEIJKDJAK>I<D@@>FAJEUQ>J<=>DCC@EODFJ>
M<=J<=K>J<=>K=IǸHEJJ=B>?@AABC@DEF>DCC@EODJEAF>OAFJDEFI>D@@>J<=>=@=H=FJI>
K=aNEK=B>̀Q>J<=I=>K=bN@DJEAFIP>DI>DCC@EOD̀@=W>
>

f/-;<EI>CKAO=II>I<D@@>̀=>K=C=DJ=B>NFJE@>J<=>DCC@EODFJ>IǸHEJI>D>OAHC@=J=B>?@AABC@DEF>
C=KHEJ>DCC@EODJEAF>OAFJDEFEFb>D@@>J<=>=@=H=FJI>K=aNEK=B>̀Q>J<=I=>K=bN@DJEAFIP>AK>
J<=>DCC@EODJEAF>EI>MEJ<BKDMFW>
>

g/-eU>DUJ=K>D>K=DIAFD̀@=>=UUAKJ>J<=>?@AABC@DEF>GBHEFEIJKDJAK>B=J=KHEF=I>J<DJ>J<=>
?@AABC@DEF>DCC@EODJEAF>K=HDEFI>EFOAHC@=J=P>J<=>?@AABC@DEF>GBHEFEIJKDJAK>I<D@@>
B=FQ>J<=>?@AABC@DEF>C=KHEJ>DCC@EODJEAF>DFB>FAJEUQ>J<=>DCC@EODFJ>AU>HEIIEFb>
=@=H=FJIW>>hA>UNKJ<=K>DOJEAF>I<D@@>̀=>JDi=F>AF>J<=>?@AABC@DEF>C=KHEJ>DCC@EODJEAF>
Q̀>J<=>?@AABC@DEF>GBHEFEIJKDJAK>NFJE@>J<=>?@AABC@DEF>C=KHEJ>DCC@EODJEAF>EI>
K=IǸHEJJ=BW>>>
>

j/-G>B=J=KHEFDJEAF>J<DJ>D>?@AABC@DEF>C=KHEJ>DCC@EODJEAF>EI>OAKK=OJ>DFB>OAHC@=J=>UAK>
K=LE=M>BA=I>FAJ>=FINK=>J<DJ>J<=>?@AABC@DEF>C=KHEJ>DCC@EODJEAF>ME@@>̀=>DCCKAL=B>AK>
OAFBEJEAFD@@Q>DCCKAL=B>DFB>BA=I>FAJ>@EHEJ>J<=>D̀E@EJQ>AU>J<=>?@AABC@DEF>
GBHEFEIJKDJAK>JA>K=aN=IJ>DBBEJEAFD@>EFUAKHDJEAF>BNKEFb>J<=>K=LE=M>CKAO=IIW>>

>
./_/---,+)*('-5'k8*5'6',)&-0+5-01++2314*,-3'56*)-4331*(4)*+,&l>>
>
9/-mCAF>K=O=ECJ>AU>D>OAHC@=J=>DCC@EODJEAF>UAK>D>?@AABC@DEF>C=KHEJP>J<=>?@AABC@DEF>
GBHEFEIJKDJAK>I<D@@>CK=CDK=>D>FAJEO=>OAFJDEFEFb>J<=>UDOJI>C=KJEF=FJ>JA>J<=>
?@AABC@DEF>C=KHEJ>DCC@EODJEAF>DFB>I<D@@n-

>
oW>pǸ@EI<>J<=>FAJEO=>DJ>@=DIJ>AFO=>EF>D>F=MICDC=K>AU>b=F=KD@>OEKON@DJEAF>EF>J<=>
DK=Dq>>RGrX>sSWo\ŴT]R̂VROVV>
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&
D(&)*+,*&-./01*&/.&/K*&)/8/*&L8/0.-87&M7..<&N-5:+8-1*&O+.P+89&Q..+<0-8/.+&
7.18/*<&0-&RLBQ&23&/K*&9.5/&*44010*-/&9*/K.<(&&L./01*&/.&./K*+&;*+90//0-P&
8P*-10*5&.+&./K*+&09;81/*<&;+.;*+/3&.>-*+5&983&2*&;+.,0<*<?&8-<&

&
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&
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0-/*+*5/*<&;8+/0*5&/.&5:290/&1.99*-/5&.-&/K*&;+.;.5*<&81/0,0/3(&@ABC&
DE(FG('HI@'J@1JJ&

 

[XY\YYY]̂__̀ â bcdYaefgchYifchefcbY
Y
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1.-5/+:1/0.-U&5:25/8-/087&09;+.,*9*-/U&.+&87/*+8/0.-&.4&8-&8+/0401087&.25/+:1/0.-&
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&
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89*-<*<&8-<&8&MVCA&QopCB&>K*+*&+*k:0+*<&05&055:*<(&&&
&
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2**-&+*1*0,*<&4+.9&/K.5*&P.,*+-9*-/87&8P*-10*5&4+.9&>K01K&8;;+.,87&05&
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VrUWXÙWrq̀sqDss>



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

��� �������� !"# !"$% 
 

&
'(&)*+,-./0-&*.&12-3.&-43&*5,-./0-6*+&*.&/,3&6+&,/04&71++3.&1,&-*&23,,3+&-43&
82**96+:&91+:3.;&<<=)>&?@ABA'C@<'DD&<>E=&F@(GB(HG@<HD<9DDD&

&
B(&I43&J3.71+3+03&*8&-43&*5,-./0-6*+&*.&/,3&1+9&6,&.31,*+152K&,183&8.*7&
82**96+:;&<<=)>&?@ABA'C@<BD&<>E=&F@(GB(HG@<H3DDD&

&
@(&I43&1+-606J1-39&93L32*J73+-&6+&-43&8*.3,331523&8/-/.3&*8&-43&1.31&M4604&71K&
53&18830-39&5K&-43&*5,-./0-6*+&*.&/,3;&<<=)>&?@ABA'C@<@DD&<>E=&
F@(GB(HG@<H8DDD&
&

?(&E323L1+-&1+9&.321-39&J3.76-,&8*.&-43&J.*N30-&41L3&533+&*5-16+39;&<''&)OE&
@C(F<1D<HDD&
&

P(&Q/04&*-43.&810-*.,&1,&1.3&6+&41.7*+K&M6-4&-43&J/.J*,3,&*8&-43,3&.3:/21-6*+,R&
-43&=*+-1+1&O2**9J216+&1+9&O2**9M1K&=1+1:373+-&>0-R&1+9&-43&
100*7J1+K6+:&>976+6,-.1-6L3&E/23,&*8&=*+-1+1;&1+9&<<=)>&?@ABA'C@<?DD&
<>E=&F@(GB(HG@<HD<:DDD&
&

S(&I43&,183-K&*8&1003,,&-*&J.*J3.-K&6+&-673,&*8&82**96+:&8*.&*.96+1.K&1+9&
373.:3+0K&,3.L603,(&<'')OE&@C(HH&<0D<?DD&<T6:43.&Q-1+91.9D&
&

UVWXXYZ[Z[\X]̂ XY_̀ abZ_cXbadeZbZ[\Xafg_h_̀ Z][X̂b]YXiZ̀jX]bXi]]cjX
J.*L6939R&6+&1996-6*+&-*&-43&.3k/6.373+-,&*8&Q30-6*+&S(HR&-41-l&
mVX>&5/883.&,-.6J&*8&/+96,-/.539&21+9&*8&,/886063+-&M69-4&1,&93-3.76+39&5K&1+&3+:6+33.&
-*&J.3L3+-&82**9&82*M,&8.*7&041++326+:&6+-*&-43&3n01L1-6*+&6,&238-&53-M33+&-43&
39:3&*8&-43&041++32&1+9&-43&39:3&*8&-43&3n01L1-6*+;&<>E=&F@(GB(@CH<GD<1DD&
&

oVXI43&3n01L1-6*+&733-,&122&1JJ2601523&21M,&1+9&.3:/21-6*+,&*8&*-43.&2*012&1+9&,-1-3&
1:3+063,;&1+9&<>E=&F@(GB(@CH<GD<5DD&

&
WVXpn01L1-39&71-3.612&71K&53&J.*03,,39&*+&,6-3&5/-&6,&,-*0qJ6239&*/-,693&-43&
O2**9M1K(<>E=&F@(GB(@CH<GD<0DD&
&
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