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POP QUIZ !!POP QUIZ !! 
(No Cheating!)  



Who is considered one of the rock stars of 
Hydraulic Engineering & authored the 

definitive “Bible” of Open-Channel Flow??  

Captain NemoCaptain Nemo

Mr SpockMr. Spock

The Dalai LamaThe Dalai Lama

Dr Ven Te ChowDr. Ven Te Chow



Ven te Chow,Ph.D.(1914-1981)
Professor of Hydraulic Engineering, 

University of Illinois
A th f th t d “R d B k”Author of the coveted “Red Book”, 

Open-Channel Hydraulics, 1959 
(considered one of the best(considered one of the best 
textbooks ever written)

Born in China, he continued the 
country’s tradition of renowned 
Hydraulic Engineers ; beginning 
with Sunshu Ao (ca 630 BC)with Sunshu Ao (ca. 630 BC) –
regarded as the first Hydraulic 
Engr.



Floodway Encroachment No Rise Analysis & LOMRFloodway Encroachment No-Rise Analysis & LOMR 
Requirements

Presentation Overview:
NFIP Key Info. Review

Study Types & Floodway 

LOMR/CLOMR RequirementsLOMR/CLOMR Requirements

Encroachment Review

No-Rise Analysis Process
(for Detailed study areas)

Scoping Case Study 
Images Courtesy Watershed Sciences, Inc. 





N ti l Fl d I P (NFIP)National Flood Insurance Program (NFIP) 
Definitions:

Base Flood – 1% annual-chance flood event

(aka100-year flood) 

BFE – Base Flood Elevation

FIS Flood Insurance StudyFIS – Flood Insurance Study

FIRM – Flood Insurance Rate Map

LOMR – Letter of Map Revision

CLOMR – Conditional Letter of Map Revision

SFHA – Special Flood Hazard Area



N ti l Fl d I P (NFIP)National Flood Insurance Program (NFIP) 
Base Flood: The flood having a 1% chance of being equaled 

or exceeded in any given year = Regulatory Standardor exceeded in any given year  Regulatory Standard
N  

(years) 1 5 10 25 50 100 500

1 100 00 20 00 10 00 4 00 2 00 1 00 0 201 100.00  20.00  10.00  4.00  2.00  1.00  0.20  

5 100.00  67.23  40.95  18.46  9.61  4.90  1.00  

10 100.00  89.26  65.13  33.52  18.29  9.56  1.98  

25 100.00  99.62  92.82  63.96  39.65  22.22  4.88  

50 100.00  100.00  99.48  87.01  63.58  39.50  9.53  

100 100.00  100.00  100.00  98.31  86.74  63.40  18.14  

500 100.00  100.00  100.00  100.00  100.00  99.34  63.25  

Courtesy David T. Williams, Ph.D., PE



N ti l Fl d I P (NFIP)National Flood Insurance Program (NFIP) 

Special Flood Hazard Area (SFHA):( )

The area inundated by floodwaters of the Base Flood.

This is the area where floodplain regulations must be enforced and 
where mandatory purchase of flood insurance applies.  

Risk Zone DescriptionRisk Zone Description
A Approx. Methods, no BFEs or flood depths are shown 

AE, A1-30 Detailed methods, with BFEs, 30 eta ed et ods, t s

AH Shallow Flooding (ponding), 1-3 ft depths with BFEs, 
detailed methods

AO Shallow Flooding (sheet flow), 1-3’ depths, detailed 
methods, designated by 1’, 2’, or 3’ depth





DFIRM
LegendLegend 



DFIRM
Legend 

DATUM CONVERSION – NOAA”s VERTCON     http://www.ngs.noaa.gov/PC_PROD/VERTCON/



N ti l Fl d I P (NFIP)National Flood Insurance Program (NFIP) 
Types of Floodplain Studies:

Detailed Study (AE): the SFHA & 500-yr floodplains are 
defined, and BFEs are published.  The 10-, 2-, 1-, & 0.2 % 
annual-chance flood discharges are estimated, and profiles g , p
are provided in FIS.  Structure geometry from detailed field 
surveys.  Floodway analysis typically performed.  

Limited Detailed Study (AE): SFHA defined and may 
include BFEs.  Profiles and BFEs published in FIS.  Study 
parameters may vary based on avail data budget etcparameters may vary based on avail data, budget, etc.  

Approximate Study (Approx. Zone A): the SFHA is defined, 
but no BFEs or flood profilesbut no BFEs or flood profiles.  



DFIRM – Detailed Study Section (Flathead R.)



FIRM – Limited Detailed Study Area (Blackfoot R.)



DFIRM – Approximate Study Section (Flathead R.)



N ti l Fl d I P (NFIP)National Flood Insurance Program (NFIP) 
What is a FLOODWAY?  



N ti l Fl d I P (NFIP)National Flood Insurance Program (NFIP) 
What is a FLOODWAY?

44 CFR 59.1 Definitions: “Regulatory Floodway” means the 
channel of a river or watercourse and the adjacent landchannel of a river or watercourse and the adjacent land 
areas that must be reserved in order to discharge the base 
flood without cumulatively increasing the water surface 
l ti th d i t d h i ht ( 0 5 ft i MT)elevation more than a designated height ( = 0.5 ft in MT).  

The floodway is the stream channel and that portion of theThe floodway is the stream channel and that portion of the 
adjacent floodplain that must remain open to permit 
passage of the base flood.  The floodway is a regulatory 
measure to assist communities with protecting the river 
corridor where flows are most sensitive to encroachment. 



Detailed StudyDetailed Study 
Areas include 
delineated 
Fl dFloodways

Communities 
adopt 
Floodways and 
must regulatemust regulate 
development 
there to ensure 
flood hazardsflood hazards 
are not 
increased on 
other properties 



N ti l Fl d I P (NFIP)National Flood Insurance Program (NFIP) 
How is a Floodway determined?  

Perform “Floodway/Encroachment Analysis”

Hydraulic ModelingHydraulic Modeling

Equal Conveyance Reduction

Establish encroachment Stations

Surcharge: < 0.5 ft in MT

Results in FIS Floodway Data TableResults in FIS – Floodway Data Table



NFIP
f C ( O C)Letter of Map Change (LOMC):

FIS (report) and FIRMs (maps) define the regulatory 
SFHA designate flood risk zones and establish BFEsSFHA, designate flood risk zones, and establish BFEs.  

Report and maps serve the basis for rating flood insurance 
and regulating development.  g g p

Changes are sometimes necessary for:
Improved techniques
Ph i l ChPhysical Changes
New Data
Limitations of Scale

LOMC processes provide mechanism to revise FIRM/FIS.  



NFIP
f C ( O C)Letter of Map Change (LOMC):

LOMA (Amendment): MT-1 Form
- Structures or legally defined parcels - LOMA / LOMR-F
- No changes to BFE - CLOMA / CLOMR-F
- Not for properties in Alluvial Fans

(http://www.fema.gov/plan/prevent/fhm/dl_mt-1.shtm)

LOMR (Revision): MT-2 Form
M l h LOMR / CLOMR- More complex map changes - LOMR / CLOMR

- Not usually lot/structure specific - PMR

- Typically involves H&H analysisyp y y

(http://www.fema.gov/plan/prevent/fhm/dl_mt-2.shtm)



NFIP
f C ( O C)Letter of Map Change (LOMC):

LOMR (Letter of Map Revision): 
R i th Eff ti FIRM t h h i BFE Fl d l iRevises the Effective FIRM to show changes in BFEs, Floodplains, 
and Floodways.  

Post-project, as-built conditions.  

FIRM & FIS are not republished, but annotated maps, profiles, and 
tables are attached to Letter.  

CLOMR (C diti l L tt f M R i i )CLOMR (Conditional Letter of Map Revision):  
For Proposed Projects – FEMA’s comment on the proposed 
projects compliance with the program.  p j p p g

Does not revise Map; must be followed by LOMR request when 
project is completed.  



NFIP
O /C O SFEMA LOMR/CLOMR FEES:

** CHECK  http://www.fema.gov/plan/prevent/fhm/frm_fees.shtmp g p p _
For the most current LOMC FEE SCHEDULE



NFIP
O /C OFEMA LOMR/CLOMR Processing:

Notification
Applicant notified regarding adequacy of submittal within 90 daysApplicant notified regarding adequacy of submittal within 90 days

Completion
Applicant either issued a LOMR/CLOMR or written comments withinApplicant either issued a LOMR/CLOMR or written comments within 
90 days of receipt of all data  

Technical Review performed for FEMA by their contractor Michael Baker 
Jr Inc :Jr., Inc.:

Revisions Manager:  Jaclyn Bloor  720.479.3160

Amendments Manager: Tom Birney 720 514 1110Amendments Manager:  Tom Birney 720.514.1110



Engineering Revisions
fBasis for Revisions:

New or more detailed analysis:
U d t d h d lUpdated hydrology

Additional hydraulic information (more cross sections, etc.)

New topographic informationNew topographic information

No previous study (Zone A)

Physical Changes:Physical Changes:
Projects (bridge/culvert, channelization, levee, etc.)

Natural Changes (erosion, migration, structure removal)

Error Corrections



LOMR Requirements
O ?When is a LOMR Required?

Any change (increase or decrease) in BFE resulting from 
physical changes (44 CFR 65 3)physical changes  (44 CFR 65.3)

Requests involving:Requests involving: 
Floodway Changes

Changes in properties of alluvial fan areasChanges in properties of alluvial fan areas

Changes in Coastal High Hazard areas



CLOMR Requirements
When is a CLOMR Required?  (2 Situations)

DETAILED STUDY Reach:  Proposed projects that 
encroach upon the floodway and cause BFE increase > 
0 00 ft ( d N Ri diti )0.00 ft (exceed No-Rise condition)
- 44 CFR 60.3 (d)(3) and (d)(4)

LIMITED DETAIL Reach (BFEs w/out FW): Encroach uponLIMITED DETAIL Reach (BFEs w/out FW):  Encroach upon 
a floodplain and cause BFE increase > 0.50 ft (MT Std) 
- 44 CFR 60.3 (c)(10) and (c)(13)  

How determine Increase?  
Comparison between pre-project (existing ) conditions and post-

project (proposed) conditions model 



LOMR/CLOMR Requirements

Key points:
How do you know if your project is going to require a 
LOMR or CLOMR without a hydraulic analysis?LOMR or CLOMR without a hydraulic analysis? 

Is professional judgment adequate? 

To avoid these requirements must design projectTo avoid these requirements, must design project 
accordingly – may be an iterative process… 

Project Scoping is extremely important –j p g y p
Scheduling – Hydraulic model acquisition; Floodplain 

permitting; CLOMR Review; etc.  

Project Costs – LOMR/CLOMR fees; surveying; design 
iterations; permit & FEMA form preparation; etc.  



GOT FREEBOARD??GOT FREEBOARD?? 
Glacier NP, McDonald Creek - 2006



Encroachment Review
fBasic Rule – Development must not increase the flood 

hazard on other properties (either upstream or 
downstream)downstream)

Refer to “Encroachment” Handout

All projects within the regulatory FLOODWAY must 
undergo an Encroachment Review to determine their effect 
on flood flows Process to Evaluate encroachment effects!on flood flows.  Process to Evaluate encroachment effects!

Development projects in the flood FRINGE by definition do 
not increase flood heights above the allowable level, sonot increase flood heights above the allowable level, so 
encroachment reviews typically are not necessary.  





Encroachment Review
44 CFR 60.3(d)(3):( )( )

[In the regulatory floodway, communities must] Prohibit 
encroachments, including fill, new construction, substantial 
improvements and other development within the adoptedimprovements, and other development within the adopted 
regulatory FLOODWAY unless it has been demonstrated 
through hydrologic and hydraulic analyses performed in 
accordance with standard engineering practice that the 
proposed encroachment would not result in any increase in 
flood levels within the community during the occurrence of ood e e s t t e co u ty du g t e occu e ce o
the base flood discharge.  

This is the “No-Rise” requirement = Zero Increase (0.00)  



Encroachment Review
The Key Questions:y
Detailed Study Reach (BFEs with delineated Floodway)

Is the Floodway encroached? Yes = No-Rise Analysis
(Possible exceptions - minor projects, conveyance shadow) 

Based on the results of the No-Rise analysis, is a 
CLOMR/LOMR i d f th P j t?CLOMR/LOMR required for the Project?

Limited Detail / Approximate Reaches (no floodway)

• Is the Floodplain encroached? Yes = “No”-Rise Analysis

• If > 0.5’ rise, then CLOMR required.If  0.5  rise, then CLOMR required.  



Encroachment Review
fHow to determine if your project 

encroaches on Floodway?

Flood Insurance Rate Map 
(FIRM/DFIRM) 

Flood Insurance Study (FIS) –
Floodway Data Tables

U Eff ti FIS/FIRMUse Effective FIS/FIRMs –
Available at FEMA Map Service Center 
http://msc.fema.gov/webapp/wcs/stores/servlet/FemaWelcome

? & &View?storeId=10001&catalogId=10001&langId=-1



Example – DFIRM



Example – Floodway Data Table



Encroachment Review
Typical projects that usually require Encroachment y j y

Review & No-Rise analysis:

Includes new construction, replacement or removal of , p
existing structures:

Stream crossing structures:  bridges, culverts
Flood control structures: dams, levees, flood walls, etc.

Fill

Channel modifications – natural or other (armoring & 
stream stabilization projects)p j )



Encroachment Review
Floodplain Development Permit Application

Applicant must demonstrate that 44 CFR 60.3(d)(3) has been satisfied 
– i.e. complete a No-Rise Hydraulic Analysis OR provide explanation of 
why a hydraulic analysis is not necessary OR Submit CLOMRwhy a hydraulic analysis is not necessary OR Submit CLOMR.

(Possible exceptions - minor projects, conveyance shadow)  

Encroachment Analysis Certification: such analyses must beEncroachment Analysis Certification:  such analyses must be 
performed and certified/sealed by a Licensed MT Professional 
Engineer. 

(E i /PE t b t t & i d i th fi ld f(Engineer/PE must be competent  & experienced in the field of 
hydraulic engineering, ARM 24.183.2203)

Communities are required to review and approve the No-RiseCommunities are required to review and approve the No-Rise 
submittals.  (DNRC will complete technical review at the request of the 
community)  



Encroachment Review
Floodplain Development Permit Application

The analysis must be supported by technical data, and be based on 
the Effective hydraulic model utilized to develop the Effective FIRM 
floodway and BFEsfloodway and BFEs.  

Must submit electronic model files with application (i.e. HEC-RAS, etc.)

BFE increase or decrease and/or Floodway changes require LOMRBFE increase or decrease, and/or Floodway changes require LOMR 
per 44 CFR 65.3 (LOMRs must be submitted within 6 months of 
construction and are based on as-built conditions)  

BFE increase > 0.00 requires CLOMR per 44 CFR 60.3(d)(4).  
(CLOMRs must be submitted prior to construction and are based on 
proposed conditions)  p p )



No-Rise Hydraulic Analysis Process
G & S fGuidelines & Specifications

FEMA Instructions for completing MT-2 Forms 
(LOMR/CLOMR application forms)(LOMR/CLOMR application forms)
http://www.fema.gov/plan/prevent/fhm/dl_mt-2.shtm

Summary of MT-2 Forms:
Form 1 – Overview & Concurrence Form (Community must Sign)

Form 2 – Riverine Hydrology & Hydraulics Form **(REVIEW THESEForm 2 Riverine Hydrology & Hydraulics Form (REVIEW THESE 
INSTRUCTIONS)**

Form 3 – Riverine Structures Form

Form 4 & 5 – Coastal Analysis/Structures Forms
Form  6 – Alluvial Fan Flooding Form



No-Rise Hydraulic Analysis Process
S C /Step 1 – Contact/Discuss Project with Floodplain 

Administrator, DNRC, and other permitting authorities.

Site visit may be beneficial
Determine if any new studies are in process that include the y p
project area.  
Any LOMCs for the project area? 
The State community or others may have copies of effectiveThe State, community, or others may have copies of effective 
hydraulic model for project site.  



No-Rise Hydraulic Analysis Process
S ffStep 2 – Acquire Effective Hydraulic Model

This takes time so plan accordingly!This takes time – so plan accordingly!  

Request & obtain from FEMA Engineering Library:Request & obtain from FEMA Engineering Library:  
Involves Fees ($150 +)
Takes 2-6 weeks to receive data
Receive microfiche copies of input/output hydraulic model 
files or the model files (if available).  

http://www fema gov/plan/prevent/fhm/st order shtmhttp://www.fema.gov/plan/prevent/fhm/st_order.shtm



No-Rise Hydraulic Analysis Process
S ffStep 3 – Develop Duplicate Effective Model

This is a reproduction of the Effective model for the specificThis is a reproduction of the Effective model for the specific 
project area.  

Various scenarios based on date of the Effective modelVarious scenarios based on date of the Effective model 
and the hydraulic software used (i.e. HEC-2, WSP-2, etc.)

Duplicate the effective model results in the hydraulic modelDuplicate the effective model results in the hydraulic model 
that you have selected (HEC-RAS most common)…

Must be FEAM approved: 
http://www.fema.gov/plan/prevent/fhm/en_hydra.shtm



No Rise Hydraulic Analysis ProcessNo-Rise Hydraulic Analysis Process
Step 3 – Develop Duplicate Effective Model

Example – New Bridge 
crossing Swan River

Between cross 
sections K and L

Stream
FlowFlow





Example – New Bridge 
crossing Swan Rivercrossing Swan River

Between cross 
sections K and Lsections K and L



No-Rise Hydraulic Analysis Process
S ffStep 3 – Develop Duplicate Effective Model

Example – Using HEC-RAS hydraulic model

Define Project Area

Go downstream from Project to first FIRM cross section and 
begin the model here (i.e. Cross Section K for example) 

Upstream – recommend including 2-3 cross sections above 
project area (choose Cross Section N for example)project area (choose Cross Section N for example)  

Duplicate Effective Model – has 4 cross sections (K, L, 
M N) and any others not shown on FIRM maps but inM, N) and any others not shown on FIRM maps but in 
eff model.  



No Rise Hydraulic Analysis ProcessNo-Rise Hydraulic Analysis Process
Step 3 – Develop Duplicate Effective Model

Example – New Bridge 
crossing Swan River
Between cross

Project 
LimitsBetween cross 

sections K and L

ModelModel 
Limits –
Revision 
Area



No-Rise Hydraulic Analysis Process
S ffStep 3 – Develop Duplicate Effective Model

Boundary Conditions – use Known Water Surface at 
downstream cross section (BFE @ K = 3056 3) notdownstream cross section (BFE @ K = 3056.3), not 
Normal Depth.  

Essentially creating a truncated version of the EffectiveEssentially creating a truncated version of the Effective 
hydraulic model for the project reach - using all the same 
data (geometry, friction values, etc) from the Effective 

d l t d li t th ltmodel to duplicate the results.  

Since Floodway – also have encroached/unencroached 
conditions with matching stations accordinglyconditions with matching stations accordingly.  



No-Rise Hydraulic Analysis Process
S ffStep 3 – Develop Duplicate Effective Model

Using same model program, i.e., HEC-2 to HEC-2:  must 
duplicate FIS profiles and elevations in floodway data tableduplicate FIS profiles and elevations in floodway data table 
to within 0.1 foot.  

Effective model not available: then new model mustEffective model not available:  then new model must 
reproduce FIS profiles to within 0.5 foot.  

Using alternate model, i.e., HEC-2 to HEC-RAS: mustUsing alternate model, i.e., HEC 2 to HEC RAS:  must 
reproduce FIS profiles to within 0.5 foot.  



No-Rise Hydraulic Analysis Process
S C ffStep 4 – Develop Corrected Effective Model

This is the Duplicate Effective model with the following 
modifications:modifications:

Corrections to any errors (technical error or construction in 
the floodplain that occurred prior to date of eff model).  p p )

Addition of cross sections (i.e. new cross section locations for 
new bridge) reflecting conditions at time of eff model.  
(Usually don’t have this type of historical data)

Must NOT reflect any man-made physical changes 
since the date of the effective model



No-Rise Hydraulic Analysis Process
S ( ) CStep 5 – Develop Pre-Project (Existing) Conditions 

Model
Update new cross sections added to model to reflectUpdate new cross sections added to model to reflect 
current existing topographic conditions.  

Modifications apply to new cross sections as well as thoseModifications apply to new cross sections as well as those 
in the original Effective model

However – FIRM cross sections upstream (N) andHowever FIRM cross sections upstream (N) and 
downstream (K) of the revised reach (at effective tie-in) 
should be identical to those in the Effective model.  





No-Rise Hydraulic Analysis Process
S ( ) CStep 6 – Develop Post-Project (Revised) Conditions 

Model

Modify Existing Conditions Model to reflect the revised 
conditions – i.e. addition of the Bridge in this example.

This model incorporates any physical changes to theThis model incorporates any physical changes to the 
floodplain since the Effective model was produced.     



No-Rise Hydraulic Analysis Process
Requirements

The area of revision is defined by an effective tie in at theThe area of revision is defined by an effective tie-in at the 
upstream and downstream limits.  

Detailed Study Effective tie in obtained when revisedDetailed Study – Effective tie-in obtained when revised 
base flood and floodway elevations are within 0.5 ft of the 
effective elevations, 

and the revised floodway encroachment stations match the 
effective floodway stations at both the upstream and 
d li idownstream limits.  





No-Rise Hydraulic Analysis Process
Requirements

If the revised model does not tie in to the Effective study atIf the revised model does not tie-in to the Effective study at 
the project limits, the model must be extended upstream 
and downstream until it ties-in to the Effective study.  



No-Rise Hydraulic Analysis Process
CNo-Rise Condition

Comparison between pre-project (existing) conditions and post-project 
(proposed) conditions models.  

Some projects may still require a LOMR even thought they satisfied the 
No-Rise condition: Floodway widths revised per 44 CFR 65.7.No Rise condition:  Floodway widths revised per 44 CFR 65.7.  



N Ri H d li A l i PNo-Rise Hydraulic Analysis Process
No-Rise Condition

Applicant/Engineer should include a comparison table summarizing allApplicant/Engineer should include a comparison table summarizing all 
the models and water surface elevations (BFEs) at each cross section 
within the model.  This table must substantiate  0.00 increases at every 
cross section, otherwise a CLOMR will be required for the project.cross section, otherwise a CLOMR will be required for the project.  

Based on the table results, is a CLOMR required ?  



SCOPING CASE STUDYSCOPING CASE STUDY
Larry Schock, CFM
Mi l R i l E i i S i li tMissoula Regional Engineering Specialist 

Courtesy 
Watershed Sciences, Inc. 



Floodplain Project Scoping p j p g
Case Study

Irrigation diversion dam replacement project. 

The 320 t. long, 16 ft. wide, structure spans the 
entire width of a major river.

Located within a FEMA Floodplain which had a 
Detailed Flood Insurance Study that includedDetailed Flood Insurance Study that included 
Floodway, Floodfringe, and BFE’s.









Floodplain Project Scopingp j p g
Case Study

Floodplain application submitted on 8/21/09.

404, 124, 318, and Navigable Rivers Land Use 
License applications also submitted on 8/21/09License applications also submitted on 8/21/09.

Proposed starting data of project was 9/15/09.



Floodplain Project Scopingp j p g
Case Study

DNRC received the application from the County 
requesting a technical review on 8/25/09.

Initial deficiency letter sent by the County to the 
consultant on 8/31/09consultant on 8/31/09.

DNRC technical review comments sent to theDNRC technical review comments sent to the 
County on 9/14/09.



Floodplain Project Scopingp j p g
Case Study

After the exchange of numerous emails and three 
meetings which included the applicant’s consultant, 
the County and the DNRC the floodplain applicationthe County, and the DNRC, the floodplain application 
was deemed technically sufficient on 11/25/09

However the project still could not proceed until they 
received a Navigable Rivers Land Use agreement.

The floodplain permit was issued on 12/15/09.



Floodplain Project Scopingp j p g
Case Study

From date of the floodplain application submittal on 
8/21/09, to it’s issuance on 12/15/09, it took 116 
daysdays.

Floodplain permit issued 91 days after the desiredFloodplain permit issued 91 days after the desired 
starting date of 9/15.

The contractor was ready to mobilize on 10/1, but 
had to sit idle for 76 days. 



Floodplain Project Scopingp j p g
Case Study

What Went Wrong?
The consultant did not fully scope the project in three 
key areas:

Timing

Complexity

Permitting



Floodplain Project Scopingp j p g
Case Study

What Went Wrong? TimingWhat Went Wrong? – Timing
The application was only submitted 3 weeks prior to 
the desired starting datethe desired starting date.

Most permits take at least 30 days to public noticeMost permits take at least 30 days to public notice 
and/or process, provided that they are correct and 
complete when submitted.

Larger more involved projects take longer to review.



Floodplain Project Scopingp j p g
Case Study

What Went Wrong? – Complexityg p y
The requirements and complexities of the floodplain 
permit process were not fully understood.

The consultant did not realize that a FEMA No Rise 
C tifi ti CLOMR/LOMR d d f thCertification or a CLOMR/LOMR were needed for the 
project.

The complexity of the HEC-RAS model for the project 
and the No Rise Certification were not fullyand the No Rise Certification were not fully 
understood.



Floodplain Project Scopingp j p g
Case Study

What went wrong? PermittingWhat went wrong? - Permitting
All of the aspects involved in the multi-agency 
permitting process were not fully understoodpermitting process were not fully understood. 

The consultant did not understand what permitsThe consultant did not understand what permits 
were required for the project, or the time frames 
involved.

The level of detail required for the permitting process 
t f ll d t dwas not fully understood.



Questions?
Thank You

Steve Story, PE, CFM
State Floodplain Engineer
sestory@mt.gov

Larry Schock, CFM
Missoula Reg. Engr. Specialist
lschock@mt.gov

406.444.6664

Image Courtesy Watershed Sciences, Inc. 

406.721.4284


