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Who Is considered one of the rock stars of
Hydraulic Engineering & authored the
definitive “Bible” of Open-Channel Flow??

Captain Nemo

Mr. Spock

The Dalal Lama

Dr. Ven Te Chow
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%2 Ven te Chow,Ph.D.(1914-1981)

Professor of Hydraulic Engineering,
University of lllinois

Author of the coveted “Red Book”,
b | Open-Channel Hydraulics, 1959
(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) —
regarded as the first Hydraulic
Engr.
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Presentation Overview:
NFIP Key Info. Review

Study Types & Floodway
LOMR/CLOMR Requirements
Encroachment Review

No-Rise Analysis Process
(for Detailed study areas)

Scoping Case Study

Images Courtesy Watershed Sciences, Inc.




What makes up a Floodplain?

Flood Hazard Area
(100-Year Floodplain)
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Definitions:
Base Flood — 1% annual-chance flood event

(akal00-year flood)

BFE — Base Flood Elevation

FIS — Flood Insurance Study

FIRM — Flood Insurance Rate Map NATIONAL FLOOD
INSURANCE PROGRAM

LOMR — Letter of Map Revision

CLOMR — Conditional Letter of Map Revision

SFHA — Special Flood Hazard Area




Base Flood: The flood having a 1% chance of being equaled
or exceeded in any given year = Regulatory Standard
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1 5 10 25 50 100 500

1 4.00 2.00 0.20

18.46 9.61 : 1.00

33.52 18.29 ; 1.98

63.96 39.65 4.88

87.01 63.58 9.53

98.31 86.74 18.14

100.00 100.00 99.34 63.25

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




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

AE, A1-30 Detailed methods, with BFEs

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




What makes up a Special Flood Hazard Area (SFHA)

¢—— Special Flood Hazard Area 4>‘

- » < Floodway >l -
Flood Flood

Fringe Fringe
Stream
Simulated Channel Simulated
Encroachment Encroachment

Flood elevation before

Area of flﬂﬁdfhin that could be
encroachment

used for development by raising ground
line @— = Flood Elevation Before Encroachment
line ©— @ = Flood Elevation After Encroachment

Simulated Encroachment
*Surcharge not to exceed .5 foot {State of Montana requirement)*




LEGEND

SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood {100-year flood), also known as the base flood, is the flood that has
a 1% chance of being aqualad or axresdsad in any given year. The Spacial Flodd Hazard Arsa (s
the area subject to flooding by the 1% annual chance flood. Areas of Special Flood Hazard
indude fones A, AE, AH, AQ, AR, A9\, and VE. The Base Flood Elevation is the water-surface
elevation of the 1% annual chance flood.

ZONE A Mo Base Flood Elevations determined.

ZONE AE Basa Flood Elevations determined.

ZONE AH Fliood depths of 1 to 3 fest (usually areas of ponding); Base Flood Elevations
datermined.

ZONE AD Flood depths of 1 to 3 feet (usually  sheet flow on sloping  terrain); average
depths determined. For areas of alluvial fan flooding, welocities akko determined,

ZOMNE AR Special Flood Hazard Areas formerly protected from the 1% annual chance

flood by a flood contral system that was subsequently decertified. Zone
AR ndicates that the formar flood control systam is baing rastored to provida
protection from the 1% annual chance or greater flood.

ZONE A99 Area to be protected from 1% annual chance flood by a Federal flood
pratection system under construction; no Base Flood Elevations determined.

ZOMNE V Coastal flood zone with velocity hazard (wave action); no Base Flood Elevations
determinad.

ZONE VE Coastal flood zone with velocity hazard (wave action); Base Flood Elevations
determinad.

FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be kept free of
encroachment so that the 1% annual chance flood can be carried without substantial increases in
flood heights.

OTHER FLOOD AREAS

#Areas nof 0.7% annual chance finnd; areas of 1% anmeal chanee flond - with

average depths of less than 1 foot or with drainage areas less than 1 square
mile; and areas protacted by levees from 1% annual chance flood.




1Y% annual chance Hoodplain boundary
0.2% annual chance floodplain boundary

Floodway boundary
— — Zone D boundary
R CRRS and OPA oundary

. Boundary dividing Special Flood Hazard Areas of different Base
Flood Elevations, flood depths or flood velocities.

P, o Base Flood Elevation line and value; elevation in feet®
(EL 957) Base Flood Elevation value where uniform within zone; elevation in
feat®

*Referenced to the North Amercan Vertical Datumn of 1988

@ @ Cross section line

Elevations in I Elevations in
NGVD29 I NAVDES @ ————— @ Transect line
D S Geographic coordinates referenced to the North American Datum of
nr 1Mo 45% 02° 0f, 997 02'12 1983 (NAD 83) Western Hemisphere
NGVD29 NAVDE3
(LFE) \ / (LFE) 48 g 000m ) 1000-metar |Inlvercal Trancwarce Marcatar arld valies, zome 11
4989000 FT 5000-foot grid ticks: Montana State Plane coordinate system,

/. (FIPS Zone 2500}, Transverse Mercator

109 108 Bench mark (see explanation in Notes to Users section of this FIRM
MNGVD29 MAVDES D}(551 D o I'JEIFIHII
(BFE)

(BFE)
Flood Elevation *M1.5 River Mile

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




Types of Floodplain Studies:

Detalled 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
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, etc.

Approximate Study (Approx. Zone A): the SFHA is defined,
but no BFEs or flood profiles.
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Study Area (Blackfoot R.
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DFIRM — Approximate Study Section (Flathead R.)




What is a FLOODWAY?

100 Year Floodplain

100 Year 100 Year
/ Unencroached Encroached

VA

Floodway Bank - Bank
Fringe Station — Station Floodway

Floodway Fringe




What is a ELOODWAY? code of

44 CFR 59.1 Definitions: “Regulatory Floodway” means the
channel 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
elevation more than a designated height ( = 0.5 ft in MT).

The 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 requlatory
measure to assist communities with protecting the river
corridor where flows are most sensitive to encroachment.




100 Year Floodplain |
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Detailed Study = =

Areas Include j"‘——n—— rT—J(
E:?:::ay Bank j\ \fj - EE:I?L” \

delineated Station — .
Floodway Fringe
Floodways

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

{b) Plan Viaw



How is a Floodway determined?
Perform “Floodway/Encroachment Analysis”

Hydraulic Modeling

I Encroached Water Surface
J," I Natural Water Surface

i /
/
A e — — 2
7

Equal Conveyance Reduction

Elevation, ft

“ Right Encroachment
Station

Establish encroachment Stations __J
Encroachment
Station

Surcharge: < 0.5 ftin MT

300 400 500 600
Station, ft

Results in FIS — Floodway Data Table




Letter of Map Change (LOMC):

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

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

Changes are sometimes necessary for:
e Improved techniques

e Physical Changes

e New Data

e Limitations of Scale

LOMC processes provide mechanism to revise FIRM/FIS.




NGBraNZATION

Guidelines and
Specifications
Sfor

Flood Hazard
Mapping Partners
Volume 2: Map Revisions and

dafr Revisi

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
More complex map changes - LOMR / CLOMR

Not usually lot/structure specific - PMR
- Typically involves H&H analysis

(http://lwww.fema.gov/plan/prevent/fnm/dl_mt-2.shtm)




Letter of Map Change (LOMC):
LOMR (Letter of Map Revision):

e Revises the Effective FIRM to show changes in BFEs, Floodplains,
and Floodways.

e Post-project, as-built conditions.

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

CLOMR (Conditional Letter of Map Revision):

e For Proposed Projects — FEMA’'s comment on the proposed
projects compliance with the program.

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




FEMA LOMR/CLOMR FEES:

RERUESTS FOR MAP CHAMNGES REGUIRIMG SFECIAL TECHMHICEL

R E YW REE COMMEMT

$teﬂrl':1§ Bazed on Wew Hydrology, Bridge, Culvert, Channel, or Combination $4.400 Flat Fae

CLOME Based on Lewee, Berm, or Other Structural beazures $& 050 Flat Fas

LOMRESFPME Based on Bridge, Culvert, Channel, or Combination Thereof $5 200 Flat Fas

LOMRE/FME Based on Levee, Berm, or Other Structural Measures $7,150 Flat Fas

LOMRE Based on As-Built Information (CLOME previously issued by FEMA) $5,000 Flat Fas

LOMREPME Based Salely on Submission of More Detailed Data Fres M,

LOMRICLOME Based on Structural Measures on &lluvial Fans $5 500 Initial fee plus $60 per hour. Requeaster will be invoiced for remaining

balance

** CHECK http://www.fema.gov/plan/prevent/fnm/frm_fees.shtm
For the most current LOMC FEE SCHEDULE




FEMA LOMR/CLOMR Processing:
e Notification

« Applicant notified regarding adequacy of submittal within 90 days
e Completion

« Applicant 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.:

- Revisions Manager: Jaclyn Bloor 720.479.3160

- Amendments Manager: Tom Birney 720.514.1110




Basis for Revisions:
New or more detailed analysis:

e Updated hydrology
e Additional hydraulic information (more cross sections, etc.)
e New topographic information

e No previous study (Zone A)

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

e Natural Changes (erosion, migration, structure removal)

Error Corrections




When is a LOMR Required?

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

Requests involving:
e Floodway Changes
e Changes in properties of alluvial fan areas

e Changes in Coastal High Hazard areas




When is a CLOMR Required? (2 Situations)

DETAILED STUDY Reach: Proposed projects that
encroach upon the floodway and cause BFE increase >

0.00 ft (exceed No-Rise condition)
- 44 CFR 60.3 (d)(3) and (d)(4)

LIMITED 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




Key points:

How do you know If your project is going to require a
LOMR or CLOMR without a hydraulic analysis?
|s professional judgment adequate?

To avoid these requirements, must design project
accordingly — may be an iterative process...

Project Scoping is extremely important —

e Scheduling — Hydraulic model acquisition; Floodplain
permitting; CLOMR Review; etc.

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




GOT FREEBOARD??

Glacier NP, McDonald Creek - 2006
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Basic Rule — Development must not increase the flood
hazard on other properties (either upstream or
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!

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




Allowing Fill in the Floodplain

Today May Worsen Impacts of
Future Flooding...

Floodplains are supposed fo store floodweter. If storage space is filled with dirt and other fill, future

floading may be worsened. Your community may require an engineering analysis

] ] [“no rise” certificate) to show how Huu:!p|uin Fill will alter Aooding.
Floadplain fill can alier valuable floadplain functions, including wildlife habitat and wetlands.

Obstructed With Fill




code of

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 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
the base flood discharge.

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




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

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

Based on the results of the No-Rise analysis, Is a
CLOMR/LOMR required for the Project?

Limited Detail / Approximate Reaches (no floodway)

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

If > 0.5’ rise, then CLOMR required.




How to determine if your project
encroaches on Floodway?

Flood Insurance Rate Map worana
(FIRM/DFIRM) ¢

Flood Insurance Study (FIS) —
Floodway Data Tables

Use Effective FIS/FIRMs —
e Available at FEMA Map Service Center

http://msc.fema.gov/webapp/wcs/stores/servlet/FemaWelcome
View?storeld=10001&catalogld=10001&langld=-1







_ 1-PERCENT ANNUAL GHANCE FLOOD
rLOODING SOURCE FLOODWAY WATER SURFAGE ELEVATION
SECTION MEAN
WITHOUT WITH
CROSS SECTION | DisTance' | WIDTH AREA | VELOCITY |REGULATORY | o ~~mvay | FLoopway | NCREASE
(FEET) | (squARE | (FEETPER | (FeeT NavD) | 2QRRVR | COORRVE | FEET)
FEET) | SECOND)
FLATHEAD RIVER (cont.)
BO 145,150 3,251 18,754 45 20337 29337 2.934.0 0.3
BP 147,050 2925 15,369 5.4 29355 29355 5035.8 0.3
BQ 148550 3.657 20,632 4.0 2937.2 2.937.2 2937.6 0.4
BR 151,050 3.031 0,143 0.1 2 040.7 2.640.7 20407 0.0
BS 153,950 3.194 12348 6.8 2 045, 1 2845 1 2 9451 0.0
BT 156,550 2.604 18,187 48 2 047.3 2.047 3 2 047.3 0.0
BU 158,650 2,002 7.356 1.4 20405 20495 20495 0.0
BV 160,350 1.252 10,087 8.3 20532 2.853.2 20532 0.0
BW 162,150 a71 7804 10.6 2 056.3 2.956.3 20563 0.0
BX 163,700 1.750 14,184 5.0 2 057.0 2.957.9 2957.9 0.0
BY 165,550 1.850 7621 1.0 5 080.2 2'060.2 5'080.2 0.0
BZ 167,300 1.608 12,207 6.8 20827 26627 20627 0.0
CA 170,100 2013 12744 6.5 2 0867 2.066.7 2 0867 0.0
CB 172,400 1.280 12883 8.5 2 080.8 20606 2.970.3 0.5
cc 174,500 1377 12,545 6.6 29727 26727 29732 0.5
D 178,000 2 506 20,757 4.0 2977 6 2977.6 2.978.1 0.5
SE 00700 P P 45 20065 8.500-0 20544 G5
CE 183,600 2775 19,317 4.4 29840 2.684.0 20843 0.3
CG 186,700 2125 15714 5.4 2 988.0 2.888.0 20885 0.5
CH 07300 70 o700 T TO0T7 oI PRI W U5
cl 197,900 469 2,604 g7 2097 8 26976 2008.3 0.5
CJ 200,070 1.181 12.310 77 30041 3.004.1 3.004.3 0.2
'Faet above confluence with Flathead Lake

FEDERAL EMERGENCY MANAGEMENT AGENCY

FLATHEAD COUNTY, MT
AND INCORPORATED AREAS

FLOODWAY DATA

FLATHEAD RIVER

9319V.L

Example — Floodway Data Table




Typical projects that usually require Encroachment
Review & No-Rise analysis:

Includes new construction, replacement or removal of
existing structures:

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

Fill

Channel modifications — natural or other (armoring &
stream stabilization projects)




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 CLOMR.

(Possible exceptions - minor projects, conveyance shadow)

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

(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-Rise
submittals. (DNRC will complete technical review at the request of the
community)




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 BFEs.

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

BFE 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)




Guidelines & Specifications

FEMA Instructions for completing MT-2 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 THESE
INSTRUCTIONS)**

Form 3 — Riverine Structures Form

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




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
project area.

Any LOMC:s for the project area?

The State, community, or others may have copies of effective
hydraulic model for project site.




Step 2 — Acquire Effective Hydraulic Model

This takes time — so plan accordingly!

Request & obtain from FEMA Engineering Library:
e Involves Fees ($150 +)
e Takes 2-6 weeks to receive data

e Recelve microfiche copies of input/output hydraulic model
files or the model files (if available).

http://www.fema.gov/plan/prevent/fnm/st_order.shtm




Step 3 — Develop Duplicate Effective Model

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

Various 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 model
that you have selected (HEC-RAS most common)...

e Must be FEAM approved:
http://www.fema.gov/plan/prevent/fhm/en_hydra.shtm
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Step 3 — Develop Duplicate Effective Model

Example — New Bridge 3051

crossing Swan River

Between cross
sections K and L

FERNDALE '~~~




) ) BASE FLOOD
FI.OODING SOURCE FLOOMYW A Y WATER SURFACE ELEVATION
LECTION MEAMN - WITHOUT WITH
CROSS SECTION DISTANCE! ‘:-I':IFL‘IETTI: rﬂ:}EHF YELOCITY REGL .l.'l'ml‘ri Fl.{:lﬂl:.lwa.vl Aoonway | INCREASE
FEET) SECONDI (FEET MGV
Lower Swan Biver
A fh, Al 1713 [ 369 f.6 I033.E 10338 N33 T 0.1
B 65,025 180 1159 7.8 034, 8 1034 .8 N3G G 0.1
[ A5, 630 res 302 f.5 I03A. 3 1036, 3 1364 o, !
i 66, 230 150 718 12.5 3038, 6 I03R.6 I03R.LE 0.0
E 66, BAD 185 IN&? 8.4 INs2.T a2, Y INER. G 0,2
F AT, ATD 181 oeG 9.0 IDEE. T I0EG.T INEs LB (i
H 6B, 050 F10 1024 3.8 A0E7.0 04T .0 ET.L1 0.1
H AB,BAS RS [20% 7.4 3DE9, 6 10496 LAY, & .0
T A9, 245 250 935 9.6 I051.7 30517 INSL. T .0
1 £0O_Ba 715 L2736 I3 T LA ANSE F 11 L o1
K TN,625 165 050 9.5 3056, 3 056, 3 56,5 0.2
L 71,295 255 1557 5.8 I05H. 6 3058.6 J05B.B 0.2
5 L0l 0 TOE L) 5.0 LR L0 o, o .1
M TEL520 Fhid [ 430 A3 3060, 1 3060, 1 a0, 2 0.1
0 T3, 120 TR0 1935 4.7 I0al. 4 I061.4 I06L. & .0
P 731,145 2am [953 L6 3061 .4 I06L .4 I06L .4 a.0
0 T3, M85 TR B&T 10,4 063,01 1063.1 is3.1 0.0
R 74,370 260 [412 A.4 INAG. T I06AR. 3 INE6,. 3 0.0
3 74,960 275 [&QD 5.6 IDAT.I I06T. D3 INGT . & a,l
T 75,570 185 LERN R.4 6T, 0 IN6T .9 I6R.1 0.2
] 76,185 285 [950 .6 1069, 7 1069, 7 69,9 .2
v 76,795 265 [58] 5.7 I0T0.1 070, 703 0.2
W Tr.395 260 1442 f.2 1070, 0700 T2 0.1
¥ 77.9725 210 12484 7.7 7.8 7.8 T (.
¥ TR, 4TS 220 [ 362 b.5 0730 073.0 T3l 0.1
! Feet above mouth
| FEDERAL EMERGENCY MAMAGEMENT AGENCY FLMH‘.Y MTl
E LAKE COUNTY, MT

AND INCORPORATED AREAS

LOWER SWAN RIVER




Example — New Bridge
5| crossing Swan River
| Hl
# Between cross- S8
i = | =
. |sectionsKand L 2| =
: % | e B
2 ] ;
@ w | 8
== T OF RDAD ELEUJ.'I';I:HH el =] s
! J aojs E
RORNEO IR RCTI F-
. iR el 3080 5 E—E
- - YEAR P i] i E
Aot ;55
b —— ———— - ¥RAR FLOOD "’H
J - ——————- 19 - YEAR FLOOD § jﬁ
L l PEIRIEEE  stREampin d =
OR0 G T i
STREAM DISTANCE IN HUNMDREDS (F FEET ABOVE MOUTH 01p




Step 3 — Develop Duplicate Effective Model
Example — Using HEC-RAS hydraulic model

Define Project Area

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

e Upstream — recommend including 2-3 cross sections above
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 In
eff model.
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Step 3 — Develop Duplicate Effective Model

Example — New Bridge 3051

crossing Swan River
Between cross
sections K and L

Model

Limits —_\
Revision

Area

FERNDALE '~~~




Step 3 — Develop Duplicate Effective Model

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

Essentially 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
model to duplicate the results.

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




Step 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 table
to within 0.1 foot.

Effective 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: must
reproduce FIS profiles to within 0.5 foot.




Step 4 — Develop Corrected Effective Model

This is the Duplicate Effective model with the following
modifications:

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

e 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




Step 5 — Develop Pre-Project (Existing) Conditions
Model

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

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

However — 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.




1-——-——-——-——-——-——-'-——-——-——-——-——-

N -0
Contraction Reach

Typical flow transition | v * "

pattam -\' W
r
-

Expansion Reach

Idealized flow fanston
pattem for 1-dimenzional
madeling

Figure §-11 Cross Secfion Locations af a Bridge or Culvert




Step 6 — Develop Post-Project (Revised) Conditions
Model

Modify Existing Conditions Model to reflect the revised

conditions — I.e. addition of the Bridge Iin this example.

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




Requirements

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

Detailed 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
downstream limits.
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Requirements

If 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 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.
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No-Rise Condition

Applicant/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.

Water Surface Elevations, ft

River Station Effective Existing Proposed

Based on the table results, is a CLOMR required ?




SCOPING CASE,STUDY

Larry Schock, CFM
Missoula Regional Engineering Specialist
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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 included
Floodway, Floodfringe, and BFE'’s.
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Floodplain application submitted on 8/21/09.

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

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




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 8/31/09.

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




After the exchange of numerous emails and three
meetings which included the applicant’s consultant,
the 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.




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

days.

Floodplain 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.




What Went Wrong?

The consultant did not fully scope the project in three
key areas:

e Timing

e Complexity

e Permitting




What Went Wrong? — Timing

The application was only submitted 3 weeks prior to
the desired starting date.

Most 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.




What Went Wrong? — Complexity

The requirements and complexities of the floodplain
permit process were not fully understood.

The consultant did not realize that a FEMA No Rise
Certification 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 fully
understood.




What went wrong? - Permitting

All of the aspects involved in the multi-agency
permitting process were not fully understood.

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

The level of detall required for the permitting process
was not fully understood.




Questions?
Thank You

Steve Story, PE, CFM Larry Schock, CFM

State Floodplain Engineer  Missoula Reg. Engr. Specialist ¥
sestory@mt.gov Ischock@mt.gov

406.444.6664 406.721.4284
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