Federal Emergency Management Agency
Washington, D.C. 20472

October 16, 2013

CERTIFIED MAIL IN REPLY REFER TO:

RETURN RECEIPT REQUESTED Case No.: 13-08-0266P

The Honorable Sam Susui‘as Community Name: City of Grand Junction, CO
Mayor, City of Grand Junction Community No.: 080117

250 North 5th Street FIRM Panel Affected: 08077C0828F

Grand Junction, CO 81501
i16

Dear Mayor Susuras:

In a Letter of Map Revision (LOMR) dated May 30, 2013, you were notified of proposed flood hazard
determinations affecting the Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report
for the City of Grand Junction, Mesa County, CO. These determinations were for Lewis Wash - from
approximately 600 feet downstream of D 1/2 Road to approximately 30 feet downstream of E Road. The
90-day appeal period that was initiated on June 14, 2013, when the Department of Homeland Security’s
Federal Emergency Management Agency (FEMA) published a notice of proposed Flood Hazard
Determinations in The Daily Sentirel has elapsed.

FEMA received no valid requests for changes to the modified flood hazard information. Therefore, the
modified flood hazard information for your community that became effective on October 14, 2013,
remains valid and revises the FIRM and FIS report that were in effect prior to that date.

The modifications are pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended

(Title XIII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C.
4001-4128, and 44 CFR Part 65. The community number(s) and suffix code(s) are unaffected by this
revision, The community number and appropriate suffix code as shown above will be used by the
National Flood Insurance Program (NFIP) for all flood insurance policies and renewals issued for your
community. :

FEMA has developed criteria for floodplain management as required under the above-mentioned Acts of
1968 and 1973. To continue participation in the NFIP, your community must use the modified flood
hazard information to carry out the floodplain management regulations for the NFIP., The medified flood
hazard information will also be used to calculate the appropriate flood insurance premium rates for all
new buildings and their contents and for the second layer of insurance on existing buildings and their
contents.

If you have any questions regarding the necessary floodplain management measures for your community
or the NFIP in general, please contact the Mitigation Division Director, FEMA Region VIII, in Denver,
Colorado, either by telephone at (303) 235-4800, or in writing at Denver Federal Center, Building 710,
Box 25267, Denver, Colorado, 80225-0267.



If you have any questions regarding the LOMR, the proposed flood hazard determinations, or mapping
issues in general, please call the FEMA Map Information ¢Xchange, toll free, at (877) 336-2627 (877-
FEMA MAP).

Sincerely,

Luis Rodrig .E., Chief
Engineering Management Branch
Federal Insurance and Mitigation Administration

cc: The Honorable Steven Acquafresca
Chairman, Mesa County
Board of Commissioners

Mr. Bret Guillory, P.E., CFM
Utility Engineer, Floodplain Manger
City of Grand Junction

Mr. Robert Krehbiel, P.E.
Project Engineer
Matrix Design Group, Inc.

Mr. Peter Baier
Public Works Director
Mesa County
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Federal Emergency Management Agency
Washington, D.C. 20472

May 30, 2013
CERTIFIED MAIL IN REPLY REFER TO:
RETURN RECEIPT REQUESTED Case No.: 13-08-0266P
Community Name: City of Grand Junction, CO
The Honorable Sam Susuras Community No.: 080117
Mayor, City of Grand Junction Effective Date of
250 North:5th Sixcet ‘This Revision: October 14, 2013

Grand Junction, CO 81501

Dear Mayor Susuras:

The Flood Insurance Rate Map for your community has been revised by this Letter of Map Revision
(LOMR). Please use the enclosed annotated map panel revised by this LOMR for floodplain management
purposes and for all flood insurance policies and renewals issued in your community.

Additional documents are enclosed which provide information regarding this LOMR. Please see the List of
Enclosures below to determine which documents are included. Other attachments specific to this request
may be included as referenced in the Determination Document. If you have any questions regarding
floodplain management regulations for your community or the National Flood Insurance Program (NFIP) in
general, please contact the Consultation Coordination Officer for your community. If you have any technical
questions regarding this LOMR, please contact the Director, Mitigation Division of the Department of
Homeland Security’s Federal Emergency Management Agency (FEMA) in Denver, Colorado, at

(303) 235-4830, or the FEMA Map Information eXchange (FMIX) toll free at 1-877-336-2627
(1-877-FEMA MAP). Additional information about the NFIP is available on our website at
http://www.fema.gov/nfip.

Sincerely,
; E R ﬂ
.// /L(/I/L/ . \M
Erin E. Cobb, CFM, Program Specialist For: Luis Rodriguez, P.E., Chief
Engineering Management Branch Engineering Management Branch
Federal Insurance and Mitigation Administration Federal Insurance and Mitigation Administration

List of Enclosures:
Letter of Map Revision Determination Document
Annotated Flood Insurance Rate Map

cc:  The Honorable Steven Acquafresca Mr. Robert Krehbiel, P.E.
Chairman, Mesa County Project Engineer
Board of Commissioners Matrix Design Group, Inc.
Mr. Bret Guillory, P.E., CFM Mr. Peter Baier
Utility Engineer, Floodplain Manger Public Works Director

City of Grand Junction Mesa County
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION BASIS OF REQUEST
City of Grand Junction BRIDGE HYDRAULIC ANALYSIS
Mesa County CHANNELIZATION NEW TOPOGRAFHIC DATA
Colorado

COMMUNITY

COMMUNITY NO.: 080117
IDENTIFIER D 1/2 Road Bridge Replacement and Channel Improvement APPROXIMATE LATITUDE & LONGITUDE: 39.074, -108.478

SOURCE: USGS QUADRANGLE DATUM: NAD 83

ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES

TYPE: FIRM* NO.: 08077C0828F DATE: July &, 2010 NO REVISION TO THE FLOOD INSURANCE STUDY REPORT

Enclosures reflect changes to flooding saurces affected by this revision.
* FIRM - Flood Insurance Rate Map; ** FBFM - Flood Boundary and Floodway Map; *** FHBM - Flood Hazard Boundary Map

FLOODING SOURCE(S) & REVISED REACH(ES)

Lewis Wash - from approximately 600 feet downstream of D 1/2 Road to approximately 20 feet downstream of E Road

SUMMARY OF REVISIONS

Flooding Source Effective Flooding Revised Flooding Increases Decreases
Lewis Wash Zone A Zone A NONE YES

* BFEs - Base Flood Elevations

DETERMINATION

This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA) regarding
a request for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted, we have determined that a revision to
the flood hazards depicted in the Flood Insurance Study (FIS) report and/or National Flood Insurance Program (NFIP) map is warranted. This
document revises the effective NFIP map, as indicated in the attached documentation. Please use the enclosed annotated map panels revised by
this LOMR for floodplain management purposes and for all flood insurance policies and renewals in your community.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have any
guestions about this document, please contact the FEMA Map Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAF) or by letter addressed to the
LOMC Clearinghause, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at

hitp:/iraw. fema.govinfip.

A, 3
5 Gee-

Erin E. Cobb, CFM, Program Specialist
Engineering Management Branch
Federal Insurance and Mitigation Administration 432042 FT202 BKR 13080266P.H20  102-D
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Page 2 of 5 | Issue Date: May 30, 2013 1 Effective Date: October 14, 2013
“ogmt ) Federal Emergency Management Agency
RS ¥, Washington, D.C. 20472
LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)
OTHER COMMUNITIES AFFECTED BY THIS REVISION
CID Number: 080115 Name: Mesa County, Colorado
AFFECTED MAP PANELS AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT
TYPE: FIRM~© NO.: 0B077C0828F DATE: July &, 2010 NQ REVISION TO THE FLOOD INSURANCE STUDY REPORT

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. |f you have any
questions about this document, please contact the FEMA Map Information eXchange (FMIX) tell free at 1-877-336-2627 (1-877-FEMA MAP) or by |etter addressed to the
LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additicnal Information about the NFIP is available on our website at

http:ffwww.fema.govinfip.

(o
Erin E. Cobb, CFM, Program Specialist
Engineering Management Branch

Federal Insurance and Mitigation Administration 132942 PT202.BKR.13080266P H20

102-D
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

COMMUNITY INFORMATION

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance with
the National Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban Development Act of 1968, P.L. 90-448), 42
U.S.C. 4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended, communities
participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed NFIP criteria. These
criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the minimum requirements for
continued NFIP participation and do not supersede more stringent State/Commonwealth or local requirements to which the regulations

apply.

NFIP regulations Subparagraph 60.3(b)(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated
portion of any watercourse is maintained. This provision is incorporated into your community’s existing floodplain management
ordinances; therefore, responsibility for maintenance of the altered or relocated watercourse, including any related appurtenances such as
bridges, culverts, and other drainage structures, rests with your community. We may request that your community submit a description and
schedule of maintenance activities necessary to ensure this requirement.

COMMUNITY REMINDERS

We based this determination on the base (1-percent-annual-chance) flood discharges computed in the FIS for your community without
considering subsequent changes in watershed characteristics that could increase flood discharges. Future development of projects
upstream could cause increased flood discharges, which could cause increased flood hazards. A comprehensive restudy of your
community’s flood hazards would consider the cumulative effects of development on flood discharges subsequent to the publication of the
FIS report for your community and could, therefore, establish greater flood hazards in this area.

Your community must regulate all proposed floodplain development and ensure that permits required by Federal and/or
State/Commonwealth law have been obtained. State/Commonwealth or community officials, based on knowledge of local conditions and
in the interest of safety, may set higher standards for construction or may limit development in floodplain areas. 1f your
State/Commonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take
precedence over the minimum NFIP requirements.

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community
will serve as a repository for the new data. We encourage you to disseminate the information in this LOMR by preparing a news release for
publication in your community's newspaper that describes the revision and explains how your community will provide the data and help
interpret the NFIP maps. In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can benefit
from the information.

This determination is based an the flood data presently available. The enclosed documents provide additional information regarding this determination.  If you have any
questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMC Clearinghouse, 847 South Pickeit Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is availatle cn our website at
http:/fwww. fema govinfip.

L i . o /; -
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Erin E. Cobb, CFM, Program Specialist
Engineering Management Branch

Federal Insurance and Mitigation Administration 132942 PT202.BKR.13080266P.H20 102-D
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‘«Q ;7 Federal Emergency Management Agency
' S Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

COMMUNITY INFORMATION (CONTINUED)

We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the primary liaison between
your community and FEMA. For information regarding your CCO, please contact:

Ms. Jeanine D. Petterson
Director, Mitigation Division
Federal Emergency Management Agency, Region VIII
Denver Federal Center, Building 710
P.O. Box 25267
Denver, CO 80225-0267
(303) 235-4830

STATUS OF THE COMMUNITY NFIP MAPS

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this LOMR
at this time. When changes to the previously cited FIRM panel warrant physical revision and republication in the future, we will

incorporate the modifications made by this LOMR at that time.

This determination is based on the flood data presently available. The enclosed documents provide additional infarmation regarding this determination.  If you have any
questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at

hitp:fwww.fema.gov/nfip.

&= - '
e = C;_ /Zﬁ 7
AU € i/é'“(—"

Erin E. Cobb, CFM, Program Specialist
Engineering Management Branch
Federal Insurance and Mitigation Administration 132942 PT202.BKR.13080268P.H20  102-D
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

COMMUNITY INFORMATION (CONTINUED)

A notice of changes will be published in the Federal Register. This information also will be published in your local newspaper on or about
the dates listed below and through FEMA’s Flood Hazard Mapping website at https://www.floodmaps.fema.gov/thm/Scripts/bfe_main.asp.

LOCAL NEWSPAPER Name: The Daily Sentinel
Dates: June 7, 2013 and June 14, 2013

Within 90 days of the second publication in the local newspaper, a citizen may request that we reconsider this determination. Any request
for reconsideration must be based on scientific or technical data. Therefore, this letter will be effective only after the 90-day appeal period
has elapsed and we have resolved any appeals that we receive during this appeal period. Until this LOMR is effective, the revised flood

hazard determination information presented in this LOMR may be changed.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have any
guestions about this document, please contact the FEMA Map Information eXchange (FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at

hitp:/iwww.fema.govinfip.

~ _ oy
e e b4 £ ;

2y 4 (vl

Erin E. Cobb, CFM, Program Specialist

Engineering Management Branch
Federal Insurance and Mitigation Administration 132942  PT202.BKR.13080266P.H20 102-D
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Lewis Wash
Letter of Map Revision

Mesa County, Colorado

1.0 Introduction

This Letter of Map Revision (LOMR) request on behalf of Mesa County is prepared for Lewis Wash to
document the change to the Zone A regulatory floodplain as a result of the reconstruction of D% Road
Bridge and channel improvements upstream and downstream of the bridge. The work lowered the
floodplain in all cases; therefore a CLOMR to document proposed hydraulic conditions prior to construction
was neither required nor submitted.

The Lewis Wash drainage basin originates to the north at the top of the Book Cliffs at an elevation of 6,600
feet and outfalls into the Colorado River at elevation 4,610 feet. The Lewis Wash watershed i1s comprised
of 10.1 square miles. I-70 at elevation 4,780 feet divides the basin mto two distinct portions: upper steep
cliffs, and lower flat cultivated or developed lands. 6.4 square miles lie above I-70, and 3.7 square miles lie
between the interstate and the Colorado River.

Lewis Wash is a manmade channelized drainageway paralleling 31 Road through the City of Grand
Junction and through unincorporated portions of Mesa County, Colorado. The average slope of the channel
through the developed region is approximately 0.64%. There are numerous bridge and culvert crossings
along the wash. Most of these crossing structures cannot pass the 100-year flood, and consequently, there
are many break-outs from the channel. Since the wash is a manmade channel, the surrounding area does not
typically drain back towards the wash. Once water breaks out of the banks, it frequently flows away from
the channel. The floodplain in many areas is broad and shallow outside of the formal channel banks. This
made hydraulic modeling of existing conditions for the FIS challenging and complicated for a o ne-
dimensional model. Tracking the shallow sheet flow leaving the channel was beyond the scope of work of
the FIS study, so the regulatory floodplain was designated as a Zone A even though a detailed study of the
mainstem was completed and had base floodplain elevations computed.

2.0 Purpose of Study
The purpose of this LOMR 1is to document changes to the regulatory floodplain due to the construction of
the D% Road bridge and channel improvements. This study was completed on behalf of Mesa County with

the support of the City of Grand Junction for Lewis Wash for the reach between D % Road and E Road to
evaluate the reduced flood hazards to the community.

Reconstruction of the D% Road Bridge efficiently passes the 100-year discharge, which removed 20.72
acres of property and 41 structures from the 100-year floodplain due to the bridge replacement alone. In
addition, excavation and reshaping of the Lewis Wash channel between D% Road and E Road bridges
removed an additional 12.4 acres of property and 60 structures from the 100-year floodplain.

The channel between D %2 Road and E Road fully contains the 100-year flood. This LOMR is being
submitted to Federal Emergency Management Agency (FEMA) through a LOMR to take approximately 101
existing structures and 33.12 acres out of the regulatory floodplain.

3.0 Location

The Vicmity Map, Figure 1, illustrates the project area in Mesa County, Colorado. Lewis Wash runs north
to south along 31 Road. The area of concern for this study is between D % Road and E Road.

Figure 1 - Vicinity Map

291/2Rd

29 3B Rd

291/2 Rd

oming Glory Ln

3
| D Rd

i JoLln
i El-Torro Rd

NA:70-Ry
= 17
= ey
— Y
L —— i/
1 = |
© o f 3
3 @ 5 112.R 3
®——F12'Rd . %
3 P ey &
o country Rd
= U0 . 4
i EF.;UR\I 3 ¥ 1/4Rd ¥ Al I
2 2 = o 4 -
5% L < 5 8
E @ @0 [ = 4 -
2 ik L g g > 4 Clifton FRd
5
:. -
f e A groft
sokelitl Av o
= goakal it AV 2 )
L 4
S A
= = 42 % ’
Z Rd = i 2 Q? -
— S v & 2
® = : g i 8
® o r‘unur\:g i
E‘ B8 |r:t5l!| ] A
Sl ] |
E Rd - i F53
o = 14
Gunnison Av = :,; = i A ied
] a z |
; :% £ © |I -
g of 3 =
Study Area g 44 R Ty | L o
3, T 3 | White Av :.,
L o 'Jc'. \',rl Ly
Rood Ave - o 8 b’ & W i
g8 I ) &t o |8 = S l 1?-‘}(:1 :
o ! -+ S
_': A a Sharptail 51 = || )
-E | Farn 9
1 i DR
D Rd
= I
l
. i I
% R! ver e Il
&, |
A o] Colorado
b River S5t Pk- . 412 Rd
¢ 12 Re ('b Com Lake | c
Ccol© 141
z
g | i
5 ® ®
C Rd . AR
Figure 1 - Vicinity Map
Lewis Wash Hydraulics
Mesa County, CO
-—B71/2 Rd
8-1/2-Rd =
A :
g N B 0 025 05
% 8 2 e ] Vil
&




Lewis Wash
Letter of Map Revision

Mesa County, Colorado

4.0 Topographic Mapping and Data Gathering

Base mapping was obtained from the Mesa County and was supplemented with an as-built site survey. This
study utilized Mesa’s 2001 topographic mapping with a 2- foot contour interval which was the same
mapping used to complete the effective floodplain map. The following outlines the base mapping
specifications:

Mapping
Existing Topography - Mesa County, 2001, 2’ Contour Interval

As-built Survey Topography November 30, 2012 As-built, 2’ Contour Interval
As-built Survey D Road Bridge Dimensions and Elevations May 7, 2012

Deliverables
: As-built floodplain extents in GIS format
As-built flood profile in CAD format

Datum / Units
Coordinate System and Horizontal Datum - Colorado State Plane Coordinate System, Central
Zone, North American Datum of 1983 (NAD-"83), U.S. Feet
Vertical Datum — North American Vertical Datum of 1988 (NAVD “88)
Units — U.S. feet

Field surveys were performed on May 7, 2012 and November 30, 2012 to collect the as-built dimensions
and elevations for the new D% Road Bridge structure. In addition, 14 cross sections were surveyed. Figure
D-1 — LOMR Work Map shows the surveyed cross section locations. The purpose of the field survey was to
incorporate the new data into the effective FEMA floodplain model.

Base mapping with existing topography was obtained from Mesa County, 2001, 2-foot contour interval.
Coordinate system and horizontal datum 1s UTM Zone 12, North American Datum of 1983 (NAD-’83),
meters. Vertical datum is the North American Vertical Datum of 1988 (NAVD ’88), U.S. feet.

FEMA'’s effective hydraulic model was acquired from the Floodplain Information Report Lewis Wash Mesa
County, Colorado, Revised January 7, 2008, by Matrix Design Group, Inc.

The design for the D% Road Bridge over Lewis Wash was taken from the Preliminary Design Report,
Alternative 3 Pre-stressed Concrete Slab Bridge Plan, by Schmueser/Gordon/Meyer Engineers & Surveyors.

The geotechnical investigation for D% Road Bridge over Lewis Wash, Grand Junction, Colorado, was
provided by Mesa County from Huddleston-Berry Engineering and Testing, LLC, January 18, 2011.

4.1 Bridge Criteria

The Mesa County/City of Grand Junction Stormwater Management Manual (SWMM), December 2007 was
used as design guidelines and the minimum requirements for hydraulic structure and channel include:

1. Bridge structures must pass the full 100-year event through the structure.

2. Bridge freeboard below the low chord shall be a mmimum of 1 foot above the 100-year flood
elevation.

. Single (clear) span bridge 1is desired.

. No significant rise in the flood elevation (especially in residential areas) shall occur by the
construction of the bridge. The floodplain rise shall be 1 foot or less in rural areas as long as
houses are not influenced.

. Velocities shall be within reasonable limits to maintain channel stability (SWMM Table 805).

. Minimum thalweg longitudinal gradient of 0.5% for the channel.

. Channel bank side slopes shall be 2:1 (H: V) or flatter

. Manning’s n within reasonable range (SWMM Table 802A, 802B, 802C & 802D)

. Channel flow depth desired to be less than 7 feet outside the low flow section.

0. Channel freeboard shall be 1 foot minimum.

=

—\D OO0~ O\ '

4.2 Site Photos

The following three Pictures 2-1, 2-2 and 2-3 were taken May 7, 2012 of the Lewis Wash channel after
construction of the new bridge, but prior to any channel improvements. The Picture 2-4 shows the pre-
project D ¥ Road culvert.

Figure 2-1 is ah 1‘id As-built for the D ¥ Road Bridge rossing
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Figure 2-4 Old D% Roiia B'ndg pr-ior‘tomReédﬁstr_uc-:?io'as modeled in FEMA’s Effective Model

| 1e 2-3 ew1s WhChannel w1t Erodd anks Pre-Constructio




Lewis Wash
Letter of Map Revision

Mesa County, Colorado

5.0 Hydrology

The upper portion, north of I-70, consists primarily of arid badlands with very little vegetation. Steep slopes
and lack of urban development characterize this area. The area at the base of the slopes is positioned on a
highly erosive alluvial fan, and has historically generated large sediment loads during peak events. The
upper basin consists almost entirely of ‘D’ classification soils. These soils are generally characterized by
low permeability and high runoff.

The lower portion of the watershed, south of I-70, consists of a mixture of low-density subdivisions. This
lower portion is characterized by flatter slopes and contains a number of smaller tributary channels. Soils in
the lower basin primarily belong to the ‘B’ hydrologic classification, as defined by the Natural Resource
Conservation Service. T hese soils are generally characterized by relatively high permeability and low
runoff. Small, scattered pockets of ‘C” and ‘D’ classifications also exist.

No new hydrologic analysis was performed for this study. The hydrology from the 2008 Fl oodplain
Information Report was incorporated into this report as listed below in Table 1.

Table 1 - Summary of Discharges
From approved Floodplain Information Report Dated January 7, 2008

Drainage .
Flooding Source and Location Al'eag Peak Discharges (cfs)

Lewis Wash (Square Trrigation 10- 50- 100- 500-

Miles) Year Year Year Year

Upstream of Interstate 70 3.79 32 1.295 2,168 2,618 3,609
Upstream of Interstate 70 4.19 32 1.340 2,262 2,739 3.800
Upstream of Government Highline Canal 6.86 32 1,055 1.377 1.786 2,714
Upstream of F%~ Road 6.97 32 1,060 1,386 1,794 2,726
Upstream of Price Ditch 7.30 32 1,093 1,444 1,862 2,818
Upstream of F Road 7.44 32 1,096 1.457 1.857 2.810
Upstream of L4 Road 7.89 32 1,126 1,510 1,920 2.899
Upstream of Interstate 70 Business 7.98 32 1.230 1,517 1,929 2.911
Upstream of Union Pacific Rail Road 8.96 32 1,228 1.675 2.117 3,173
Upstream of Grand Valley Canal 9.49 32 1,235 1.721 2,157 3.221
Upstream of E Road 9.57 32 1,239 1,727 2,163 3,231
Between E Road and D.5 Road 9.71 32 1.253 1,750 2.194 3,278
Upstream of D> Road 9.85 32 1,173 1,689 2,094 3,127
Between D% Road and D Road 9.92 32 1.175 1.694 2.100 3,136
Upstream of D Road 10.10 32 1,190 1,718 2,130 3.184
Upstream of Confluence with Colorado River 10.14 32 1.190 1,720 2.132 3,187

6.0 Hydraulic Analysis

The improvements to the Lewis Wash in this study reach were finished with two stages. The first stage, a
new 100-year capacity D% Road Bridge with span length of 28.5 feet was constructed to replace the
existing undersized culvert. The second stage, the capacity of the existing channel between E Road and D>
Road was investigated with the new D% Road Bridge in place and a channel improvement was designed to
remove the residual breakout due to the deficient channel sections.

6.1 Replacement of D’ Road Bridge

The new D% Road Bridge with span length of 28.5” and maximum opening height of 9.3 has the capacity
to pass through 100-year flood with 1.2° of freeboard. The improved DY Road Bridge reduced the extents
of the regulatory floodplain upstream of D% Road.

The following Tables and Figures describe the existing conditions hydraulics of Lewis Wash after the
construction of the new D%2 Road Bridge:

Table 2 — Lewis Wash As-built HEC-RAS Hydraulic Output for the subject cross section locations
in 10-, 50-, 100-, and 500-year flood conditions

Table 3 — Lewis Wash As-built D % Rd Bridge HEC-RAS Hydraulic Output Parameters at the
structure for a 100-year flood

Figure 3 - Lewis Wash 100-year Flood Profile, FEMA effective model from 2008 ( dashed line),
and As-built condition with the new bridge 2012 (blue line)

Figure 4 - Lewis Wash As-built Cross Sections showing the 100-year flood results for the existing
condition hydraulic analysis

Figure 5 - Annotated FEMA Floodplain Map showing the change in the approximate 100-year
floodplain before and after the bridge construction.

The overbank flooding at approximately 800 feet to 1,700 feet upstream of D% Road was not reduced by the
bridge improvement. The conveyance capacity was restricted by the mildly sloped reach (approximately
average slope 0.4%) and narrow channel cross sections at approximately 1,100 feet to 1,500 feet upstream
of D% Road. To remove the left overbank flooding and protect the community from 100-year flood, a
channel modification project was implemented for this reach to establish appropriate thalweg slope and
cross section size.
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Table 2 — Lewis Wash _ D ¥ Road As-built Hydraulics Output
(New D %2 Road Bridge with Surveyed Existing Condition Channel between D %2 Road and E Road)

Table 2 — Lewis Wash _ D %2 Road As-built Hydraulics Output
(New D %2 Road Bridge with Surveyed Existing Condition Channel between D %z Road and E Road)
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Figure 3 - Lewis Wash Flood Profile _ D 1/2 Road As-Built Condition
(New D 1/2 Road with Surveyed Existing Condition Channel between D 1/2 Road and E Road)
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Figure 4 - Lewis Wash _ Cross Sections
(As-built D 1/2 Road Cross Sections with Surveyed Existing Condition Channel between D 1/2 Road and E Road)
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Figure 4 - Lewis Wash _ Cross Sections

(As-built D 1/2 Road Cross Sections with Surveyed Existing Condition Channel between D 1/2 Road and E Road)
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Figure 4 - Lewis Wash _ Cross Sections
(As-built D 1/2 Road Cross Sections with Surveyed Existing Condition Channel between D 1/2 Road and E Road)

Elevation (ft)

Elevation (ft)

Lewis Wash Hydraulic Model Plan: As-built D 1/2 Road Crossing 28.5 Feet  5/24/2012

River = RIVER-1 Reach = Reach-1 RS =18 Surveyed cross section at channel, floodplain using 2001

" _05 \..|_|4‘ _05 >lJ
4656 g Legend
] WS 100-Year
- .
4654__ Ground
] —_—
J Ineff
1 L ]
4652 Bank Sta
4650
4648
4646 L
4 B
] |
4644+
1 f
4642 -+———r————r—r——————"———————————————
0 500 1000 1500 2000 2500
Station (ft)
Lewis Wash Hydraulic Model ~ Plan: As-built D 1/2 Road Crossing 28.5 Feet  5/24/2012
River = RIVER-1 Reach = Reach-1 RS =195 Surveyed cross section
| |
e 05 ‘;r< 035 ‘;] .
4662 g Legend
46604 WS 100-Year
J Ground
L
4658 Bank Sta
4656
4654
4652
4650
4648
4646
"®p444+—¥7 "7
0 20 40 60 80 100

Station (ft)

Elevation (ft)

Lewis Wash Hydraulic Model

Plan: As-built D 1/2 Road Crossing 28.5 Feet 5/24/2012

River = RIVER-1 Reach = Reach-1 RS =185 Surveyed cross section
N | ‘
< 05 < 035 >
4658 T 1 6 L
5 egend
WS 100-Year
4656 . —
Ground
! ®
Bank Sta
4654
4652
4650
4648
4646
4644+
"®p2+—FFF 77—
0 20 40 60 80
Station (ft)

Elevation (ft)

Lewis Wash Hydraulic Model

River = RIVER-1 Reach = Reach-1

Plan: As-built D 1/2 Road Crossing 28.5 Feet

5/24/2012
RS =19 Surveyed cross section at channel, floodplain using 2001

o | |
€ 05 'H‘ 05 >]
4660 ; Legend
WS 100-Year
46584 B —
L Ground
1 e —
Ineff
4656+ ®
Bank Sta
4654+
4652+
7 [ |
4650+ +
| [
4648 1
] [
4646+
) [ ]
T B e S e B S S B mm o
0 500 1000 1500 2000 2500 3000
Station (ft)




wﬂ.c 4]
N iRt
.l -8

Al

",;‘..I,Q”.‘-.,-,.'l,.
1]

%@f@ﬁm@ - MAP SCALE 1" = 500
— | o7 |

'l
-

T
.

Y

W
i

B » 1 —
CRONIS B

JOINS PANEL 0830

FIRM

FLOOD INSURANCE RATE MAP
MESA COUNTY,

COLORADO
AND INCORPORATED AREAS

o e 1 080117

- 5 1

60 Structures in Approximate 12.4 Acres § _
) . : : PANEL 828 OF 1725
of Floodplain Remains Unchanged after (SEE MAP INDEX FOR FIRM PANEL LAYOUT)

D 1/2 Road Bridge Improvement - CONTAINS:

COMMUNITY HUMBER PANEL  SUFFIX
GRAND JUNCTION, 080117 0az8 F
CITY OF

MESA COUNTY 080115 08zs F

City of Grand Junction
080117

EFai
A MOUNTAIN! s A

a1l 4 — > | s B % 7

" .:.f" :;ﬂ,:.' E_ . R W w el * | = Notice to User: The Map Number shown below

I = TEN . : P \ U should be used when placing map orders; the
Community Number shown above should be
used on insurance applications for the subject

23 Structures in pproximate _ : f}_ 1
10.49 Acres of Floodplain ]| S
'g' e T MAP NUMBER
: 1465000 FT \ 08077C0828F
< EFFECTIVE DATE
JULY 6, 2010

Federal Emergency Management Agency

Removed by D 1/2 Road Bridge
Improvement -

S

18 Structures in Approximate

ALEGRE CTeME@ity'oflG randiJunction “Feae L a i ,
e | DSOTIARE T 15l el P B o ok asaaa 10.23 Acres of Floodplain
o : i [y S sl el Removed by D 1/2 Road Bridge
rovement

This is an official copy of a portion of the above referenced flood map. It

was extracted using F-MIT On-Line. This map does not reflect changes

ar amendments which may have been made subsequent to the date on the
title block. For the latest product information about Mational Flood Insurance
Frogram flood maps check the FEMA Flood Map Store at www.msc.fema. gov



hungteng_ho
Callout
23 Structures in Approximate 10.49 Acres of Floodplain Removed by D 1/2 Road Bridge Improvement

hungteng_ho
Callout
18 Structures in Approximate 10.23 Acres of Floodplain Removed by D 1/2 Road Bridge Improvement

hungteng_ho
Callout
60 Structures in Approximate 12.4 Acres of Floodplain Remains Unchanged after D 1/2 Road Bridge Improvement


Lewis Wash
Letter of Map Revision

Mesa County, Colorado

6.2 Improved Channel Hydraulics

The existing condition HEC-RAS model with new D% Road Bridge was used as the base model for channel
improvement analysis. T he Manning’s n value was determined using SWMM Table 802C. A new
geometry file was created n the HEC-RAS model after input of all the required parameters for the proposed
channel.

The existing longitudinal slope of the Lewis Wash between D% Road and E Road was analyzed as shown in
Table 4. The average slope is 0.64% from E Road to D' Road. The pre-construction thalweg had an
average slope 0.4% for the reach with deficient conveyance capacity. The improved channel thalweg slope
1s 0.69% and starts at cross section 16 to end at cross section 18.5 in the hydraulic model.

Table 4 - Lewis Wash - Channel Thalweg Elevation

Reach Channel | Average | Average
Length Thalweg Slope slope
Channel | As-built | between Accumulated Slope |between D|between
HEC-RAS| Q | Thalweg W.S. Cross Reach Length between | 1/2Road | XS16to Note
Cross | Total | Elevation | Elevation | Sections Cross |and ERoad] XS 18.5
Section | (cfs) (ft) (ft) (ft) (ft) (%) (%) (%)
20 2163| 4648.60] 4657.23 229 3143 1.15 0.64 - D/S of E Road
19.5 2163| 4645.96] 4656.36 274 2914 0.47 -
19 2163| 4644.68] 4655.20 209 2640 0.76 -
18.5 2163] 4643.09] 4654.19 294 2431 0.32 0.69 |Proposed reach for
18 2194| 4642.15| 4653.46 246 2137 0.25 channel modification
17.5 2194| 4641.54| 4651.99 258 1891 0.60
17 2194] 4640.00] 4648.80 245 1634 1.54
16.5 2194] 4636.24] 4645.87 258 1389 0.83
16 2194] 4634.11] 4644.96 255 1131 0.53
15.5 2194| 4632.77| 4641.81 256 877 0.12 -
15 2094] 4632.47| 4641.44 27 621 -0.38 - U/S of D 1/2 Road

The proposed channel modification is a minimum 1533-foot section of channel from the projection of Ouray
Avenue to Palomino Way that needs to be reshaped with a trapezoidal cross section with a 5 feet bottom
width and 2:1( H:V) side slopes. The parameters of right-of-way, construction and maintenance
requirements were considerations in the design of the cross section. Flatter side slopes were used where
there was adequate land area and easements for a wider channel section. Figure 6 shows the trapezoidal
cross sections pre- and proposed-construction conditions.

The channel was excavated to fully contain the 100-year flood. In some areas, the channel was lowered by
as much as 2.2 feet. With this excavation, the 100-year floodplain is contained within the channel section.
The reconstructed channel has a minimum 1 foot of freeboard during a 100-year flood. The results of the
post-construction conditions channel are shown in the following figures and tables:

Table 5— Lewis Wash Hydraulic Output parameters by cross section for the improved reach for
the 10-, 50-, 100-, and 500-year flood conditions

Figure 7 - Lewis Wash 100-year Flood Profile, pre- construction (dashed) and post-construction
(solid)

Figure 8 - Lewis Wash Cross Sections show the results of post-construction hydraulic analysis for
a 100-year flood

The downstream limit of the floodplain hydraulic analysis is Cross Section 13 from the effective HEC-RAS
model. This cross section is located approximately 500 feet from downstream face of the new D% Road
Bridge. FEMA Cross Section 20.3 is the most upstream cross section for this studied reach. This cross
section 1s located downstream of the E Road Bridge. The FEMA Flood Insurance Rate Map (FIRM) is
included in Appendix B and it illustrates the location of all FEMA Cross sections in the project area.

The average post-construction longitudinal slope along the study reach is 0.0062 feet per foot. The channel

characteristics are uniform throughout the study reach as a canal-like channel clean of vegetation and debris
with an average Manning’s roughness coefficient of 0.035.
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Table 5 - Lewis Wash LOMR
(As-built D 1/2 Road Bridge and Channel between D 1/2 Road and E Road)

HEC-RAS Plan: AB Road Channel

River: RIVER-1 Reach: Reach-1

HEC-RAS Plan: AB Road Channel

River: RIVER-1 Reach: Reach-1 (Continued)

Reach River Sta Q Total Min Ch El W.5. Elev Crit W.5. E.G. Elev E.G. Slope el Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) () (ft) (ft) (Tirt) (ft's) (sq ft) (ft)
Reach-1 195 1727.00 464634 4655.25 4656.48 0.006107 B8.90 193.96 38.69 0.70
Reach-1 195 3231.00 464634 4657.82 4659.54 0.006343 10.53 306.72 49.15 0.74
Reach-1 20 2163.00 4648.60 4657.35 4655.86 4658.86 0.005313 9.89 219.07 38.38 0.68
Reach-1 20 1238.00 4648.60 4655.40 4653.89 4656.40 0.005164 8.02 154.47 .55 0.64
Reach-1 20 1727.00 4648.60 4656.52 4655.01 4657.79 0.005280 9.03 191.51 35.25 0.66
Reach-1 20 3231.00 4648.60 4658.87 4657.39 4661.10 0.005523 12.00 270.14 4411 0.74
Reach-1 203 2163.00 4648.84 4659.14 4659.14 4661.99 0.013295 13.55 159.66 27.50 0.99
Reach-1 203 1239.00 4648 84 4656.83 4656.83 4659.11 0.014362 1213 10218 2N 1.00
Reach-1 203 1727.00 4648.84 4658.14 4658.14 4660.75 0.013743 12.95 133.36 2522 0.99
Reach-1 203 3231.00 4648 84 4663.18 4663.18 4663.57 0.001578 6.50 1555.00 1765.48 0.40

Reach River Sta Q Total Min Ch El W.S._ Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) () (ft) (ft) (Tirt) (ft's) (sq ft) (ft)

Reach-1 13 2094.00 4629.10 4637.09 4637.72 0.002180 6.37 328.99 48.05 0.43
Reach-1 13 1173.00 4629.10 4635.17 4635.54 0.001616 4.84 24251 43.86 0.36
Reach-1 13 1689.00 4629.10 4636.64 4637.11 0.001650 5.48 308.23 45.75 0.37
Reach-1 13 3127.00 4629.10 4637.81 4635.04 4638.94 0.004054 8.54 366.22 55.56 0.59
Reach-1 13.5 2094.00 4630.00 4637.83 4637.83 4640.36 0.012871 12.76 164.06 32.82 1.01
Reach-1 13.5 1173.00 4630.00 4635.88 4635.88 4637.81 0.013776 11.15 105.19 27.49 1.00
Reach-1 13.5 1689.00 4630.00 4637.04 4637.04 4639.33 0.013223 1216 138.92 30.66 1.01
Reach-1 13.5 3127.00 4630.00 4640.03 4640.03 464243 0.008625 12.63 275.58 70.52 0.86
Reach-1 14 2094.00 4631.35 4640.21 4641.53 0.002366 9.25 230.33 52.03 0.68
Reach-1 14 1173.00 4631.35 4638.11 4639.09 0.002714 7.92 148.07 33.79 0.67
Reach-1 14 1689.00 4631.35 4639.37 4640.55 0.002521 B8.75 193.12 38.08 0.68
Reach-1 14 3127.00 4631.35 4641.75 4640.45 4643.42 0.002361 10.51 332.35 73.23 0.73
Reach-1 14.3 2094.00 4631.53 4640.15 4638.40 4641.72 0.001976 10.07 208.01 28.66 0.66
Reach-1 14.3 1173.00 4631.53 4636.28 4636.63 463917 0.001533 7.58 154.52 28.60 0.58
Reach-1 14.3 1689.00 4631.53 4639.38 4637.65 4640.66 0.001799 9.07 186.15 28.63 0.63
Reach-1 14.3 3127.00 4631.53 4641.38 4640.11 4643.95 0.002751 12.84 24348 59.37 0.78
Reach-1 14.5 Bridge

Reach-1 147 2094.00 4632.57 4640.63 4639.20 464235 0.002435 10.53 198.83 28.72 0.71
Reach-1 147 1173.00 4632.57 4636.62 4637.45 4639.69 0.002192 8.31 141.16 28.63 0.66
Reach-1 147 1689.00 4632.57 4639.80 4638.47 4641.24 0.002336 9.65 175.08 28.69 0.69
Reach-1 147 3127.00 4632.57 4645.08 4640.91 4646.40 0.001154 9.34 388.42 74.80 0.49
Reach-1 15 2094.00 4632.47 4641.33 4642.55 0.002066 B.87 236.16 43.56 0.67
Reach-1 15 1173.00 4632.47 46356.64 4639.81 0.003414 B.69 134.94 32.79 0.76
Reach-1 15 1689.00 4632.47 4640.09 4641.37 0.002681 9.07 186.16 37.85 0.72
Reach-1 15 3127.00 4632.47 4645.92 4646.61 0.000537 6.79 535.97 78.70 0.38
Reach-1 15.5 2194.00 4633.00 4641.65 4641.65 4644.07 0.013175 12.49 175.71 36.69 1.01
Reach-1 15.5 1253.00 4633.00 4639.79 4639.79 4641.68 0.014189 11.02 113.73 30.23 1.00
Reach-1 15.5 1750.00 4633.00 4640.83 4640.83 4643.03 0.013697 11.82 146.85 33.83 1.01
Reach-1 15.5 3278.00 4633.00 4645.81 4647.08 0.003619 911 384.04 71.94 0.57
Reach-1 16 2194.00 4634 50 4644 89 4645.84 0.003753 7.83 280.35 47.81 0.57
Reach-1 16 1253.00 4634.50 4642.79 4643.49 0.003528 6.70 186.92 4117 0.55
Reach-1 16 1750.00 4634 50 4643.98 4644 82 0.003760 7.34 238.35 44 94 0.56
Reach-1 16 3278.00 4634.50 4646.85 4647.99 0.003471 B.61 389.62 7212 0.57
Reach-1 16.5 2194.00 4636.90 4645.81 4647.07 0.005239 9.00 24375 43.54 0.67
Reach-1 16.5 1253.00 4636.90 4643.78 4644.72 0.005382 776 161.47 3745 0.66
Reach-1 16.5 1750.00 4636.90 4644.93 4646.05 0.005287 B8.48 206.38 41.06 0.67
Reach-1 16.5 3278.00 4636.90 464762 464917 0.004890 9.99 332.03 65.78 0.67
Reach-1 17 2194.00 4638.30 4646.92 4646.61 4649.11 0.010550 11.88 184.69 35.74 0.92
Reach-1 17 1253.00 4638.30 4645.11 464471 4646.67 0.010177 10.05 124 66 30.34 0.87
Reach-1 17 1750.00 4638.30 4646.13 4645.80 4648.05 0.010450 11.12 157.35 33.39 0.90
Reach-1 17 3278.00 4638.30 4645 46 4648.30 4651.28 0.011168 13.48 24322 324 47 0.97
Reach-1 175 2194.00 4641.00 4649.75 4651.36 0.0065944 1020 215.20 38.54 0.76
Reach-1 17.5 1253.00 4641.00 4647.69 4648.90 0.007191 B8.83 141.87 328 0.75
Reach-1 17.5 1750.00 4641.00 4646.85 4650.29 0.007026 9.62 181.89 36.05 0.75
Reach-1 17.5 3278.00 4641.00 4651.60 4650.31 4653.56 0.006649 11.22 297.53 66.58 0.76
Reach-1 18 2194.00 464216 4651.48 4650.63 4653.22 0.007973 10.59 207.14 38.45 0.80
Reach-1 18 1253.00 464216 4649.49 4648.73 4650.79 0.008004 9.14 137.14 31.97 0.78
Reach-1 18 1750.00 464216 4650.61 4649.80 465217 0.008022 10.00 175.01 35.62 0.80
Reach-1 18 3278.00 464216 4654.11 4653.59 4654.64 0.002517 7.00 861.97 1550.49 0.47
Reach-1 18.5 2163.00 4643.73 4654.00 4654.96 0.003560 7.90 273.86 43.87 0.56
Reach-1 18.5 1239.00 464373 4651.73 4652 44 0.003440 6.76 183.22 36.33 0.53
Reach-1 18.5 1727.00 4643.73 4653.02 4653.88 0.003515 742 23267 40.62 0.55
Reach-1 18.5 3231.00 464373 4654 .58 4656.38 0.006226 10.77 300.07 45.88 0.74
Reach-1 19 2163.00 464529 4654 69 4653.11 4655.94 0.005243 B8.96 24127 4317 0.67
Reach-1 19 1239.00 464529 4652.45 4651.27 4653.46 0.005912 B8.09 153.20 35.22 0.68
Reach-1 19 1727.00 464529 4653.72 4652.32 4654.87 0.005480 B8.59 201.04 39.74 0.67
Reach-1 19 3231.00 464529 4656.06 4654.72 4657.74 0.006683 10.49 34849 661.56 0.76
Reach-1 19.5 2163.00 4646.34 4656.15 4657.52 0.006054 9.38 23067 42.38 0.71
Reach-1 19.5 1239.00 4646.34 4654.07 4655.11 0.006069 8.19 151.19 33.88 0.68




Figure 6 - Proposed Channel Cross Section Modification
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Figure 6 - Proposed Channel Cross Section Modification


Figure 7 - Lewis Wash 100-year Flood Profile, Pre-construction (dashed) and Post-construction (solid)
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Figure 8 - Lewis Wash _ Post-construction Cross Sections
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Figure 8 - Lewis Wash _ Post-construction Cross Sections
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Figure 8 - Lewis Wash _ Post-construction Cross Sections
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6.3 Survey Information

As-built mformation was surveyed by Matrix Design Group, Inc. on May 7, 2012 and November 30,
2012 as described in Section 4.0.

6.4 Modeling

The U.S. Army Corp of Engineers HEC-RAS program version 4.1.0 was used to calculate the water
surface elevations for the pre-project condition and post-project condition. The HEC-RAS hydraulic
analysis that was completed for Lewis Wash 1s presented below.

Effective Model

The effective condition HEC-RAS model was provided by Mesa County which was previously run
using the older version of HEC-RAS 3.1.0. The HEC-RAS output for the model is included in Appendix
C and a copy of HEC-RAS mput and output digital file in included in the compact disc.

Duplicate Effective Model

The effective model was reproduced in HEC-RAS 4.1.0 to ensure that the effective model’s input data
was transferred correctly and to ensure that the revised data will be integrated in the effective data to
provide a continuous FIS model upstream and downstream of the revised reach. The duplicated model
using HEC-RAS 4.1.0 generated exactly the same output compared with the effective model output.
Table 6 shows the water surface comparison.

Manning’s “n” values used in the duplicated effective model were 0.035 for the channel and 0.050 for
the over-banks. These are the same Manning’s “n” values that were used in the FEMA Effective model.
A copy of the duplicated model input and output was included in Appendix C.

Table 6 - Output Comparison
(Duplicated Effective vs. Regulatory Effective Model )

Model W.S. Elevation (NAVD 88) (ft) W.S.
Qio0-year | Channel - - - .
Cro.ss Total | Thalweg Effective Model | Duplicated Effective | Elevation
Section (cfs) (ft) HEC-RAS 3.1.0 | Model HEC-RAS 4.1.0 | Discrepancy
ID Output Output (ft)
13 2,094 4629.1 4637.1 4637.1 0.0
14 2,094 4632.9 4638.2 4638.2 0.0
14.3 2,094 4633.0 4640.2 4640.2 0.0
14.5 |D 1/2 Road Bridge
14.7 2,094 4633.1 4644.3 4644.3 0.0
15 2,094 4633.2 4644.3 4644.3 0.0
16 2,194 4635.2 4644.1 4644.1 0.0
17 2,194 4640.5 4649.1 4649.1 0.0
18 2,194 4643.0 4653.1 4653.1 0.0
19 2,163 4645.2 4654.4 4654.4 0.0
20 2,163 4648.6 4656.6 4656.6 0.0
20.3 2,163 4648.8 4659.1 4659.1 0.0

Corrected Effective (Existing Condition) Model

A corrected effective/existing condition model was established and used as base model for this study.
Four effective cross sections (FEMA Cross Sectionsl6, 17, 18 & 19) were updated with surveyed
information. Six new cross sections were inserted in between the effective cross sections to reduce the
average cross section spacing from approximately 500 feet down to approximately 250 feet. The
corrected effective/existing condition model offered more and better detailed hydraulic information
which facilitated the hydraulic analysis for D% Road design study and channel improvement study
between D% Road and E Road. The corrected effective also offered a base for comparison of the
hydraulics changes physically on a cross section by cross section basis. The Table 7 shows the model
output comparison between effective model and corrected effective model and Figure 9 shows the flood
profiles comparison.

Manning’s “n” values used in the corrected effective model were 0.035 for the channel and 0.050 for the
over-banks. These are the same Manning’s “n” values that were used in the FEMA Effective model. A
copy of the corrected effective model mput and output was included m Appendix C.

The water surface elevations were seen generally higher than the regulatory effective water surface
elevation throughout the study reach. This is usually seen in the HEC-RAS model with more densely
spaced cross sections. Especially cross section 14, the effective regulatory model couldn’t balance the
energy calculation, so forced the water surface elevation to be at the critical depth which showed much
lower water depth compared to the corrected model.
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Table 7 - Output Comparison
(Corrected Effective vs. Regulatory Effective Model )

Regulatory Effective Model HEC-RAS 3.1.0 Output| Corrected Effective Model HEC-RAS 4.1.0 Output .
W.S. Elevation
Model Quooyear Channel W.S. Elevation Model Qo e Channel W.S. Elevation Discrepancy
Cross Thalweg Cross Thalweg (Corrected -
Section IDITC’tal (cfs) (ft) (NAVD 88) (ft) Section IDITmaI (cfs) (ft) (NAVD 88) (ft) Regulatory) (ft)
13 2,094 4629.1 4637.1 13 2,094 4629.1 4637.1 0.0
- - - - 13.5 2,094 4630.1 4638.2 -

14 2,094 4632.9 4638.2 14 2,094 4632.9 4641.3 3.2
14.3 2,094 4633.0 4640.2 14.3 2,094 4633.0 4640.9 0.7
14.5 2,094 |D1/2Road Bridge 14.5 2,094 |D 1/2Road Bridge
14.7 2,094 4633.1 4644.3 14.7 2,094 4633.1 4644.3 0.0

15 2,094 4633.2 4644.3 15 2,094 4633.2 4644.3 0.0

- - - - 15.5 2,194 4632.8 4643.9 -

16 2,194 4635.2 4644.1 16 2,194 4634.1 4645.0 0.9

- - - - 16.5 2,194 4636.2 4645.9 -
17 2,194 4640.5 4649.1 17 2,194 4640.0 4648.8 -0.3
- - - - 17.5 2,194 4641.5 4652.0 -
18 2,194 4643.0 4653.1 18 2,194 4642.2 4653.5 0.4
- - - - 18.5 2,163 4643.1 4654.2 -
19 2,163 4645.2 4654.4 19 2,163 4644.7 4655.2 0.8
- - - - 19.5 2,163 4646.0 4656.4 -

20 2,163 4648.6 4656.6 20 2,163 4648.6 4657.3 0.7

20.3 2,163 4648.8 4659.1 20.3 2,163 4648.8 4659.1 0.0

Figure 9 — Flood Profile Comparison
(Corrected Effective vs. Regulatory Effective)
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Post-Project (As-built Condition) Model

The corrected effective model was then revised to create the as-built condition model. The as-built
bridge plan and associated as-built channel improvement grading plan were incorporated into the model.
Stamped as-built plans can be found in Appendix A.

A total of fourteen cross sections from 13.5 to 19.5 inside the study reach were updated with the as-built
topography. Four cross sections 14, 14.3, 14.7 and 15 were kept the same naming in the post-project
model while have been moved to the locations at where the required four cross sections for properly
modeling the new D% Road Bridge were. The rest ten cross sections were at the same station as
corrected effective model and were updated with cross sections cut from the as-built topography.

Manning’s “n” values used in the post-project model were 0.035 for the channel and 0.050 for the over-
banks. These are the same Manning’s “n” values that were used in the FEMA Effective model. See
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Table 8 for water surface elevation comparison. Figure 10 shows the flood profile comparison. A copy
of the post-project condition HEC-RAS input and output was included in Appendix C.

The new 100-year capacity D% Road Bridge and the channel improvement between D2 Road and E
Road lower the 100-year event water surface elevation throughout the study reach with a maximum
reduction of 3.7 feet at upstream face of D% Road. The post-project 100-year discharge was contained
in the improved channel cross section for most of the study area except the 100-year floodplain in the
left descending overbank at cross section 14 spreads out approximate 5 feet beyond the top of the left
bank. This is due to the mild sloped grading in the left overbank area. The slightly wider floodplain does
not spread outside of the drainageway easement, so private owned property is not adversely impacted.

Table 8 - Output Comparison
(Post-Project Condition vs. Corrected Effective Model )

Model Post-Project Model Output] Corrected Effective Model | W.S. Elevation
Qioo.year | Channel . Channel ) Discrepancy
Cross W.S. Elevation W.S. Elevation .
section 1ol Total (cfs)|] Thalweg (NAVD 88) (ft) Thalweg (NAVD 88) (ft) (Post-Project -
(ft) (ft) Corrected) (ft)
13 2,094 4629.1 4637.1 4629.1 4637.1 0.0
13.5 2,094 4630.0 4637.8 4630.1 4638.2 -0.3
14 2,094 4631.4 4640.2 4632.9 4641.3 -1.1
14.3 2,094 4631.5 4640.2 4633.0 4640.9 -0.7
14.5 2,094 |D 1/2 Road Bridge
14.7 2,094 4632.6 4640.6 4633.1 4644.3 -3.7
15 2,094 4632.5 4641.3 4633.2 4644.3 -3.0
15.5 2,194 4633.0 4641.7 4632.8 4643.9 -2.3
16 2,194 4634.5 4644.9 4634.1 4645.0 -0.1
16.5 2,194 4636.9 4645.8 4636.2 4645.9 -0.1
17 2,194 4638.3 4646.9 4640.0 4648.8 -1.9
17.5 2,194 4641.0 4649.8 4641.5 4652.0 -2.2
18 2,194 4642.1 4651.5 4642.2 4653.5 -2.0
18.5 2,163 4643.3 4653.8 4643.1 4654.2 -0.4
19 2,163 4645.3 4654.5 4644.7 4655.2 -0.7
19.5 2,163 4646.2 4656.1 4646.0 4656.4 -0.3
20 2,163 4648.6 4657.3 4648.6 4657.3 0.0
20.3 2,163 4648.8 4659.1 4648.8 4659.1 0.0

Note: Both post-project and corrected effective condition were run using HEC-RAS version 4.1.0.

Figure 10 — Flood Profile Comparison
(Post-Project Condition vs. Corrected Effective)
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Post-Project (As-built Condition) Floodway Model

Per discussion with Michael Baker staff, the floodway encroachment analysis for this study reach can be
omitted because there is not a regulatory floodway defined for the Zone A designation and the post-
project floodplain was contained in the improved channel corridor. For all practical purposes, the
floodway top width is the same as the floodplain top width.

Hydraulic Output

The 100-year floodplain surface elevations for effective model, pre-project and post-project conditions
have been compared in Table 6, 7and 8. Table 9 s hows the floodplain data for the post-project
condition. The detailed input and output of the HEC-RAS models are included in Appendix C. The post-
project floodplain boundary has been delineated and is included in the work map (Figure D-1) and
annotated FIRM (Figure D-2) in the Appendix D.
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Table 9 - Floodplain Data Table _ Post-project Condition

Lewis Wash, Mesa County, Colorado

100 - Year Flood (NAVD 88)
Cro.ss Stream.b ed Peak Top Flow Average Water
Section | Elevation . . . Surface
Discharge Width Area Velocity .
Number Elevation
(feet) (cfs) (feet) (sq ft) (ft/sec) (feet)
13 4629.1 2,094 48 329 6.4 4637.1
13.5 4630 2,094 33 164 12.8 4637.8
14 4631.35 2,094 52 230 9.1 4640.2
14.3 4631.53 2,094 29 208 10.1 4640.2
14.5 Bridge
14.7 4632.57 2,094 29 199 10.5 4640.6
15 4632.47 2,094 44 236 8.9 4641.3
15.5 4633 2,194 37 176 12.5 4641.7
16 4634.5 2,194 92 283 7.8 4644.9
16.5 4636.9 2,194 44 244 9.0 4645.8
17 4638.3 2,194 36 185 11.9 4646.9
17.5 4641 2,194 39 215 10.2 4649.8
18 4642.1 2,194 38 209 10.5 4651.5
18.5 4643.3 2,163 43 268 8.1 4653.8
19 4645.29 2,163 43 235 9.2 4654.5
19.5 4646.2 2,163 42 229 9.4 4656.1
20 4648.6 2,163 38 221 9.9 4657.3
20.3 4648.84 2,163 28 160 13.6 4659.1

7.0 Floodplain Boundaries and Profiles

The 1 percent annual chance (100-year) flood has been adopted by FEMA as the base flood for floodplain
management purposes. For the Lewis Wash, the 100-year floodplain boundary has been delineated using
the flood elevations determined at each cross section. The floodplain boundaries were interpolated between
the modeled cross sections using the topographic contours with an interval of 2 feet that were obtained from
the 2001 topography for the overbank area outside of the project area and surveyed as-built topography for
the project area. The 100-year floodplain boundary is shown on the attached LOMR Work Map (Figure D-
1) and the annotated FIRM Panels (Figure D-2) in Appendix D.

The post-project 100-year floodplain ties in the effective regulatory floodplain on the cross section 13 at the
downstream study limit and on cross section 20 at the upstream study limit.

There is no published flood profile available for a regulatory Zone A designation floodplain. A copy of the
FEMA {flood profile-like flood profile (Figure D-3) for Lewis Wash shows the post-construction elevation
profiles for the affected reaches 1s included in Appendix D.

8.0 Sediment Transport

An irrigation base flow of 32 cfs was analyzed in the proposed condition model to evaluate stable channel
design, in addition to evaluating the four FEMA regulated discharges of 10-, 50-, 100- and 500-year flood.
Table 8 shows the channel hydraulics for the base flow condition. At a flow of 32 cfs, the maximum flow
velocity is approximate 4 fps and the maximum shear force in channel is approximately 0.5 Ib/sq-ft.

The soils data indicates that that the soils consist of Sagers silty clay loam. (See Appendix B for excerpts
from the soils report completed for the bridge design.) Per SWMM Table 805, the maximum permissible
mean channel velocity for erosive soils 1s 3.0 fps. The existing channel contains some erosion areas along
the banks. Riprap revetment lining in needed for the improved channel to minimize the scour potential.

The upper banks and the soil on the riprap will be stabilized with vegetation. It is assumed that native

grasses can be established without supplemental irrigation during the establishment period. Weed control is
also important for disturbed areas.

21



Lewis Wash
Letter of Map Revision

Mesa County, Colorado

Table 8 — Irrigation Base Flow Channel Hydraulics

HEC-RAS Plan: PI_BW S S5 2 River RIVER-1 Reach: Reach-1

Profie: Imigation

Reach River Sta @ Total Min ChEI WS, Eley Crit W.S. E .G Eley E.G. Slope el Chnl Flow Ares Top Width Froude & Chl Shear Chan
(cts) ) () () () (ftit) (ftfs) (=5 ) () (bisq )

Reach-1 135 32.00 4630 .08 463142 463089 4631.53 0003631 2.60 1229 1087 043 0.23
Reach4 14 32.00 4631 .35 463244 4632.56 00055845 279 1148 14 .00 054 0.29
Reach-1 14 3 S2.00 4631 .53 463257 463225 4632.70 0003539 2,88 1112 13.75 056 0.19
Reach-1 145 Bridge

Reach 147 32.00 4632 57 463340 4633.29 4633.59 0.003337 3.50 914 14 .08 077 0.33
Reach-1 15 32.00 4632 47 4633 67 46335.74 0.002470 212 1508 1547 038 0135
Reach4 155 32.00 463277 4634 45 4634.59 0.004426 3.08 1040 708 045 0.3
Reach-1 16 32.00 4634 .11 463555 463567 0004018 283 1129 10,74 049 0.25
Reach-1 16.5 32.00 4635 89 4537.02 4637.25 0009972 382 8517 9.50 07s 0.51
Reach4 17 32.00 4637 58 463889 463554 4633.05 0.005615 319 1002 10.25 0s7 0.32
Reach-1 17.5 32.00 46359.36 454056 4640.78 0007333 360 §.90 981 067 0.42
Reach-1 18 32.00 4641 06 464233 464201 4642.50 0006370 3.34 958 10.08 0E0 0.36
Reach-1 185 32.00 4643 .09 46544 32 4644 .51 0,007 244 3.50 915 9.9 064 0,39
Reach-1 19 32.00 4644 68 4645 96 464567 4646.20 0.003003 3.87 8§27 7.30 064 0.53
Reach4 195 32.00 4645 96 4647 48 4647 .58 0.003156 258 1239 951 0.40 0.22
Reach-1 20 32.00 4645 60 464513 464913 4645.39 0023365 4.08 784 15.37 1.01 0.73

9.0 Conclusions

The results of this analysis indicate that the as-built bridge and channel improvements reduced the water
surface elevations in all areas. The revised floodplain is narrower compared to the regulatory floodplain and
contained inside the post-construction channel section. Only downstream of the D% Road Bridge in the left
overbank is the post-construction floodplain slightly wider than the regulatory floodplamn. Approximately
33.12 acres of the existing regulatory floodplain which nundated 101 structures was removed by the new
D1/2 Road Bridge and channel improvement. There is no adversely affected property owner so no

notification letter was required.

10.0
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Flood Insurance Study of Mesa County, Colorado and Unincorporated Areas, prepared by

Federal Emergency Management Agency, July 6, 2010.
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APPENDIX A

e MT-2 Forms
o Certified As-built D 2 Road Bridge Elevation Plan

e Certified As-built Topography Plan (Included in Figure
D-1 Work Map)
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PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
torespond to this collection of information unless it displays a valid OMB control number. Send comments regarding the accuracy of the burden
estimate and any suggestions for reducing this burden to: Information Collections Management, Department of Homeland Security, Federal Emergency
Management Agency, 1800 South Bell Street, Arlington, VA 20958-3005, Paperwork Reduction Project (1660-0016). Submission of the form is required
to obtain or retain benefits under the National Flood Insurance Program_ Please do not send your completed survey to the above address.

k. The area of revision encompasses the following structures (check all that apply)
Structures: (X Channelization [ Levee/Floodwall [ Bridge/Culvert

[J Dam O Fin [ Other (Attach Description)

6. [0 Documentation of ESA compliance is submitted (required lo iniliate CLOMR review). Please refer to the instruclions for more information,

C. REVIEW FEE

PRIVACY ACT STATEMENT

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 93-
234

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM).

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National Flood
Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990.

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent
FEMA from processing a determination regarding a requested change to a (NFIP) Flood Insurance Rate Maps (FIRM).

Has the review fee for the appropriale request category been included? X Yes Fee amount: $5,300
{1 No, Attach Explanation

Please see the DHS-FEMA Web site at hitp://www.fema.gov/planfpreventifh m.-'frmifces.shtm for Fee Amounts and Exemptions.

D. SIGNATURE

All documents submitled in suppert of Lhis request are correct to the best of my knowledge. | understand that any false slatement may be punishable by
fine or imprisonment under Title 18 of the United States Code, Section 1001.

A. REQUESTED RESPONSE FROM DHS-FEMA

This request is for a (check one):

[0 CLOMR: A letter from DHS-FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60, 65 & 72).

B LOMR: A letter from DHS-FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood
elevations. (See 44 CFR Ch. 1, Parts 60, 65 & 72)

Name: Peter Baler Company: Mesa County
Mailing Address: Daytime Telephone No.: 970-244-1689 Fax No.:
200 South Spruce Street, PO Box 20,000

Grand Junction, CO 81502 E-Mail Address: Peter.baier@mesacounty.us

Signature of Requester {required): Date:

B. OVERVIEW

1. The NFIP map panel(s) affected for all impacted communities is (are):

documentalion used to make this determination.

As the community official responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map Revision
{LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all
of the community floodplain management requirements, including the requirements for when fill is placed in the regulatory floodway, and thai all
necessary Federal, Slate, and local permits have been, or in the case of a conditional LOMR, will be obtained. For Conditional LOMR requests, the
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review of the Conditional LOMR application. For
LOMR requests, [ acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA's process. For actions
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its compliance with Section 7{a){2}
of the ESA will be submitted. In addition, we have detemmined that the land and any existing or proposed structures to be removed from the SFHA are
or will be reasonably safe from fiooding as defined in 44CFR 65.2(c), and that we have available upon request by FEMA, all analyses and

Community Official's Name and Title: Bill Taylor Community Name: Mesa County Public Works

Community No. Community Name State Map No. Panel No. Effective Date
Example: 480301 City of Katy X 48473C 0005D 02/08/83
480287 Harris County X 48201C 0220G 09/28/90
080117 Grand Junction City of CcO 08o77C 0828F 07/06/10
080115 Mesa County co 08o77C 0828F 07/06/10

2. a. Flooding Source: Lewis Wash
b. Types of Flooding: B Riverine [ Coastal [ Shallow Flooding (e.g., Zones AO and AH)
[ Alluvial fan [ Lakes [ Other (Attach Description)
3. Project Name/ldentifier: D 1/2 Road Bridge Replacement and Channel Improvements
4. FEMA zone designations affected: A (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)
5. Basis for Request and Type of Revision:

a. The basis for this revision request is (check all that apply)

[ Physical Change [ Improved Methodology/Data [ Regulatory Floodway Revision [ Base Map Changes
[ Coastal Analysis [ Hydraulic Analysis O Hydrologic Analysis O Corrections
[ weir-Dam Changes [ Levee Certification [ Alluvial Fan Analysis [ Natural Changes

[ New Topographic Data [J Other (Attach Description)

Note: A photograph and narrative description of the area of concern is not required, but is very helpful during review.

Mailing Address: Daytime Telephone No.: 970-256-1580 Fax No..
PO Box 20000
Grand Jungtion, CO 81502 E-Mall Address: Bill. Taylor@mesacounty.us
Community Official's Signalure (required): Dale:

CERTIF BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, regisiered professional engineer, or architect authorized by law to cerlify
elevation information data, hydrologic and hydraulic analysis, and any ather supporting informailon as per NFIP regulalions paragraph 65.2(b) and as
described in the MT-2 Forms Instructions. All documents submitted in support of this request are correct to lhe best of my knowledge. | undersiand that
any false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001

Certifier's Name: Roberl Krehbiel Llcense No.: 29113 Expiration Date: 10/31/2013

Company Name: Matrix Design Group, Inc. Telephone No.: 303-572-0200 Fax No.: 303-572-0202

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89 MT-2Form 1 Page 1 of 3

Signature: WIB Date: E-Mail Address:
1303 /n, Rebert_Krehbiel@matrixdesigngroup.com

FEMA Form 086-0-27, (2/2011) Previously FEMA Form B1-89 MT-2 Form 1 Page 2 of 3




Ensure the forms that are appropriate to your revision request are included in your submittal.

Form Name and (Number) Required if ...
[ Riverine Hydralogy and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations |
B Riverne Struclures Form (Form 3) Channel is modified, addilion/revision of bridge/culverts. f’;
addition/revision of leves/floodwall, addilion/revssion of dam s
[0 Coastal Analysis Form (Form 4) New or revised coastal elevalions ’
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U.S. DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016

RIVERINE HYDROLOGY & HYDRAULICS FORM Expires February 28, 2014

B. HYDRAULICS

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arington VA 20958-3005, Paperwork Reduction Project
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your
completed survey to the above address.

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit* Approxi. 500" from d/s face of
D1/2 Road 13 4637.09 4637.09
Upstream Limit* Approxi. 40' from d/ face of E 20 4657 27 4657 31

Road
*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision.

2. Hvdraulic Method/Model Used: HEC-RAS 4.1.0

PRIVACY ACT STATEMENT

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law
93-234.

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM).

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990.

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM).

Flooding Source: Lewis Wash

Note: Fill out one form for each flooding source studied

A. HYDROLOGY

1. Reason for New Hydrologic Analysis (check all that apply)

[ No existing analysis [0 Improved data
O Proposed Conditions (CLOMR)

B Not revised (skip to section B)

O Alternative methodology O Changed physical condition of watershed
2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) Effective/FIS (cfs) Revised (cfs)

3. Methodology for New Hydrologic Analysis (check all that apply)
[ statistical Analysis of Gage Records [ Precipitation/Runoff Model = Specify Model:

[0 Regional Regression Equations [ Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters), and documentation to support the
new analysis.

4. Review/Approval of Analysis

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review.
5. Impacts of Sediment Transport on Hydrology

Is the hydrology for the revised flooding source(s) affected by sediment transport? [ Yes [ No

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation..

3. Pre-Submittal Review of Hydraulic Models™

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.

4.
Models Submitted Natural Run Floodway Run Datum
P : * File Name: Plan Name: File Name: Plan Name:
Duplicate Effective Model Floodplain.prj Floodplain.p03 NAVD 88
: * File Name: Plan Name: File Name: Plan Name:
Corrected Effective Model Floodplain.prj Floodplain p04 NAVD 88
Existing or Pre-Project File Name: Plan Name: File Name: Plan Name:
Conditions Model Floodplain.prj Floodplain.p04 NAVD 88
Revised or Post-Project File Name: Plan Name: File Name: Plan Name:
Conditions Model Floodplain.prj Floodplain.p08 NAVD 88
File Name: Plan Name: File Name: Plan Name:

Other - (attach description)

* For details, refer to the corresponding section of the instructions.

[ Digital Models Submitted? (Required)

C. MAPPING REQUIREMENTS

A certified topographic work map must be submitted showing the following information (where applicable): the boundaries of the effective, existing,
and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the requester's
property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; and the
referenced vertical datum (NGVD, NAVD, etc.).

BEd Digital Mapping (GIS/CADD) Data Submitted (preferred)
Topographic Information: As-buit surveyed topography

Source: Matrix Design Group. Inc. Date: November 30, 2012

Accuracy: 2 foot

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, at the same
scale as the original, annotated to show the boundaries of the revised 1%-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with
the boundaries of the effective 1%-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on
revision.

[ Annotated FIRM and/or FBFM (Required)

FEMA Form 086-0-27A, (2/2011) Previously FEMA Form 81-89 MT-2 Form 2 Page1of 3
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D. COMMON REGULATORY REQUIREMENTS*

1. For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? O Yes B No

a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:

. The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project
conditions.

. The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot
compared to pre-project conditions.

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? O Yes & No

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner
notifications can be found in the MT-2 Form 2 Instructions.

2. Does the request involve the placement or proposed placement of fill? O Yes & No

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
NFIP regulations set forth at 44 CFR 60.3(A)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information.

3.  For LOMR requests, is the regulatory floodway being revised? O Yes & No

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains
[studied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision
notification can be found in the MT-2 Form 2 Instructions.)

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the
Endangered Species Act (ESA).

For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail.

* Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65.

FEMA Form 086-0-27A, (2/2011) Previously FEMA Form 81-89 MT-2 Form 2 Page3of 3



B. CHANNELIZATION

DEPARTMENT OF HOMELAND SECURITY Flooding Source: Lewis Wash
FEDERAL EMERGENCY MANAGEMENT AGENCY O-M.B. NO. 1660-0016 g =
Expires February 28, 2014

RIVERINE STRUCTURES FORM Name of Structure: Channel Improvement

PAPERWORK BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form.
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right comer of this form.

1. Hydraulic Considerations

The channel was designed to carry 2,194 (cfs) and/or the 100-year flood.

Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections The design elevation in the channel is based on (check one):

Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, & Subcritical flow O Critical flow O Supercritical flow [0 Energy grade line
Paperwork Reduction Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance

Program. Please do not send your completed survey to the above address. If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic

jump is controlled without affecting the stability of the channel.

PRIVACY ACT STATEMENT

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law [ Inletto channel [J Outlet of channel [ AtDrop Structures [ At Transitions
93-234.

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM).

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as

[ Other locations (specify):

Channel Design Plans

amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990.
DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent - Accessory Structures

FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM).

The channelization includes (check one):
Flooding Source: Lewis Wash

O Levees [Attach Section E (Levee/Floodwall)] O Drop structures O Superelevated sections

Note: Fill out one form for each flooding source studied. [ Transitions in cross sectional geometry [ Debris basin/detention basin [Attach Section D (Dam/Basin)] [0 Energy dissipator

A. GENERAL O weir [ oOther (Describe):
Complete the appropriate section(s) for each Structure listed below:

Sediment Transport Considerations

Channelization.............._complete Section B

Bridge/Culvert................ complete Sect_lon C Are the hydraulics of the channel affected by sediment transport? [ Yes [JNo

Dam........................complete SectionD

Levee/Floodwall....... _..complete Section E If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation for why sediment transport was not
Sediment Transport........complete Section F (if required) considered.

Description Of Modeled Structure C. BRIDGE/CULVERT
Flooding Source: Lewis Wash

1. Name of Structure: D 1/2 Road Bridge
Name of Structure: D 1/2 Road Bridae

Type (check one): [ Channelization B4 Bridge/Culvert [1 Levee/Floodwall [ Dam ) o
1. This revision reflects (check one):

Location of Structure: D 1/2 Road O Bridge/culvert not modeled in the FIS

Downstream Limit/Cross Section: 14.3 Bd Modified bridge/culvert previously modeled in the FIS
Upstream Limit/Cross Section: 14.7 [0 Revised analysis of bridge/culvert previously modeled in the FIS
9 Name of Structure: Lewis Wash Channel Improvement Hyc_iraulic model used t_o analyzg the structure_(e.g., HEC-_2 with special bridge r(_)utine, \N_SPRO, HY8): HEC-_RAS 410
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze
Type (check one): B Channelization [ Bridge/Culvert [ Levee/Floodwall [ Dam the structures. Attach justification.

Afttach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following

Location of Structure: Between D 1/2 Road and E Road (check the information that has been provided):

Downstream Limit/Cross Section: Approxi. 540" from w/s face of D 1/2 Road/ 16 B Dimensions (height, width, span, radius, length) Bd Distances Between Cross Sections

Upstream Limit/Cross Section: Appoxi. 1840' from u/s face of D 1/2 Road/ 18 5 O shape (culverts only) 0 Erosion Protection
B Material B Low Chord Elevations — Upstream and Downstream

3. Name of Structure: [ Beveling or Rounding [ Top of Road Elevations — Upstream and Downsiream

Type (check one) 1 Channelization [ Bridge/Culvert [ Levee/Floodwall [ Dam Bd Wing Wall Angle [ sStructure Invert Elevations — Upstream and Downstream

[0 Skew Angle B Stream Invert Elevations — Upstream and Downstream
Location of Structure:

[0 Cross-Section Locations
Downstream Limit/Cross Section:
Upstream Limit/Cross Section- . Sediment Transport Considerations

Are the hydraulics of the structure affected by sediment transport? [ Yes B No

NOTE: FOR MORE STRUCTURES, ATTACH ADDITIONAL PAGES AS NEEDED.

If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation.

FEMA Form 086-0-27B, (2/2011) Previously FEMA Form 81-89B MT-2 Form 3 Page 1 of 11 FEMA Form 086-0-27B, (2/2011) Previously FEMA Form 81-89B MT-2 Form 3 Page 2 of 11
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* Flood Insurance Rate Map, July 6, 2010
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Soll Map-Mesa County Area, Colarado

Map Unit Description-Mesa County Area, Colorado

Map Unit Legend
Mesa County Area, Colorado {COB80)
Map Unit Symbol Map Unit Name Acres In AOI Percent of AQI
Be Sagers silty clay laam, 0 o 2 percent 0.8 100.0%
slopes
Totals for Area of Interest 0.8 100.0%
USDA  Natural Resources Web Soil Survey

sl Conservation Service

Nationat Cooperalive Soil Survey

Page 3of 3

Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of & unit,

A map unit delineation on a soil map represenis an area dominated by one or more
major kinds of soil or miscellaneous areas, A map unit is identified and named
according to the taxonomic classification of the dominant seils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of ali natural phenomena. Thus, the range of some
ohserved preperties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Conseqguently, every map unit is made
up of the soils or miscelfaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management, These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
pariicular map unit description. Other minor components, however, have properties
and hehavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasling soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with scme characteristics of each. A few areas of minor
components may not have been cbserved, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. f intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and misceflaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Natural Resources Web Soll Survey 111312011
Conservation Service National Cooperative Seil Survey Page 1 of 3



Map Unit Description-Mesa County Area, Colorado

Map Unit Description-Mesa County Area, Colorado

Soils that have profiles that are almost alike make up a seifl series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement, Soils of a given series can differ in texture of the surface layer, slope,
stoniness, salinity, degree of erosion, and other characteristics that affect their use.
On the basis of such differences, a soil series is divided into soif phases. Most of
the areas shown on the detailed soil maps are phases of soil series. The name of
a soit phase commonly indicates a feature that affects use or management. For
example, Alpha silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map unifs are complexes, associations, or undifferentiated groups.

A compiex consists of iwo or more soils or miscellaneous areas in such anintricate
patlern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soiis or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0to 6 percent slopes, is an example.

An association is made up of two or more geographically associaled soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
praclical or necessary to map the soils or miscellaneous areas separately. The
patfern and relative proportion of the soils or miscellanecus areas are somewhat
similar. Alpha-Beta asscciation, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellansous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The paitern and proportion
of the scils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or nho soil
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in
other scil reports, which give properties of the soils and the limitations, capabilities,
and potentials for many uses. Also, the narratives that accompany the soil reports
define some of the properties included in the map unit descriptions,

Report—Map Unit Description

Mesa County Area, Colorado

Bc—Sagers silty clay loam, 0 to 2 percent slopes

Map Unit Setting
Elevation: 4,500 to 5,900 feet
Mean annual precipifation: 5 to 8 inches
Mean annual air temperalure: 50 to 54 degrees F
Frosl-free period: 150 to 180 days

Map Unit Composition
Sagers and similar soils: 30 percent

Description of Sagers

Setting
Landform: Alluvial fans, terraces
Landform position {three-dimensional): Tread
Down-slope shape: Concave
Acrass-siope shape: Linear
Parent malerial: Alluvium and slope alluvium derived from calcareous
shale and sandstone

Properties and qualities
Slope: 0to 2 percent
Depth to restrictive feature; More than 80 inches
Drainage class: Well drained
Capacily of the most limiting layer to transmif waler

{Ksat): Moderately high (0.20 to 0.60 inthr)

Depth lo water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Gypsum, maximum content: 5 percent
Maximum salinity: Nonsaline to slightly saline (2.0 to 8.0 mmhos/cm)
Available water capacily: High (about 9.8 inches)

Interpretive groups
Land capability classificalion (irrigated); 2e
Land capability (nonirrigated). 7¢

Typical profile
0 to 12 inches: Silty clay loam
12 to 25 inches: Silty clay loam
25 to 80 inches: Silty clay loam

Data Source Information

Soil Survey Area: Mesa County Area, Colorado
Survey Area Data:  Version 3, Sep 25, 2007

USDA  Natural Resources Web Sail Survey
Conservation Service National Cooperative Soll Survey

USDA  Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey
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Roads and Slreets, Shallow Excavalions, and Lawnms and Landscaping-Mesa

County Area, Colorado

Roads and Streets, Shallow Excavations, and Lawns and
Landscaping

Soil properties influence the development of buiiding sites, including the selection
of the site, the design of the structure, construction, performance after construction,
and maintenance. This table shows the degree and kind of soil limitations that affect
local roads and streets, shallow excavations, and lawns and landscaping.

The ratings in the table are both verbal and numerical. Raling class terms indicate
the extent to which the soils are limited by all of the sail features that affect building
site development. Not limited indicates that the soil has features that are very
favorable for the specified use. Good performance and very low maintenance can
be expected. Somewhal limited indicates that the soil has features that are
moderately favorable for the specified use. The limitations can be overcome or
minimized by special planning, design, or installation. Fair performance and
mederate maintenance can be expected. Very limited indicates that the soil has
one or more features that are unfavorable for the specified use. The limitations
generally cannot be overcome without major soit reclamation, special design, or
expensive installation procedures. Poor performance and high maintenance can
be expected.

Numerical ratings in the table indicate the severity of individual limitations. The
ratings are shown as decimat fractions ranging from 0.01 to 1.00. They indicate
gradations between ihe point at which a soil feature has the greatest negative
impact on the use (1.00) and the point at which the soil feature is not a limitation
(0.00).

Local roads and streets have an all-weather surface and carry automebile and light
truck traffic all year. They have a subgrade of cut or fill soil material, a base of grave,
crushed rock, or soil material stabilized by lime or cement; and a surface of flexible
material (asphalt), rigid material (concrete), or gravel with a binder. The ratings are
based on the soil properties that affect the ease of excavalion and grading and the
traffic-supporting capacity. The properties that affect the ease of excavation and
grading are depth to bedrock or a cemented pan, hardness of bedrock or a
cemented pan, depth to a water table, ponding, flooding, the amount of large
stones, and slope. The properties that affect the traffic-supporting capacity are soil
strength (as inferred from the AASHTO group index number), subsidence, linear
extensibility (shrink-swell patential), the potential far frast action, depth 1o a water
table, and ponding.

Shallow excavations are trenches or holes dug to a maximum depth of 5 or 6 feet
for graves, utility lines, open ditches, or cther purposes. The ratings are based on
the soil properties that influence the ease of digging and the resistance to sloughing.
Depth to bedrock or a cemented pan, hardness of bedrock or a cemented pan, the
amount of large stones, and dense layers influence the ease of digging, filling, and
compacting. Depth to the seasonal high water table, flooding, and ponding may
restrict the period when excavations can be made. Slope influences the ease of
using machinery. Soil texture, depth to the water table, and Iinear extensibifity
(shrink-gwell potential) influence the resistance to sloughing.

USDA  Natural Resources
Conservation Service

Web Soil Survey
National Cooperalive Soil Survey

Roads and Streets, Shallow Excavations, and Lawns and Landscaping-Mesa

County Area, Colorado

Lawns and landscaping require soils on which turf and ornamentai trees and shrubs
can be established and maintained. hrrigation is not considered in the ratings. The
ralings are based on the soil properties that affect plant growth and trafficability
after vegetation is established. The properties that affect plant growth are reaction;
depth to a water table; ponding; depth to bedrock or a cemented pan; the available
water capacity in the upper 40 inches; the content of salts, sodium, or calcium
carbonate; and sulfidic materials, The properties that affect trafficability are
flooding, depth to a water table, ponding, slope, sioniness, and the amount of sand,
clay, or organic matter in the surface layer.

Information in this table is intended for land use planning, for evaluating fand use
alternatives, and for planning site investigations prior to design and construction.
The information, however, has limitations. For example, estimates and other data
generally apply only to that part of the soil between the surface and a depth of 5 to
7 feet. Because of the map scale, small areas of different soils may be included
within the mapped areas of a specific soil.

The information is not site specific and does not eliminate the need for onsite
investigation of the soils or for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict certain land uses or impose
specific design criteria were not considered in preparing the information in this table.
Local ordinances and regulations should be considered in planning, in site
selection, and in design.

Report—Roads and Streets, Shallow Excavations, and Lawns
and Landscaping

[Onsite investigation may be needed to validate the interpretations in this table and
to confirm the identity of the soil on a given site. The numbers in the value columns
range from 0.01 to 1,00. The larger the value, the greater the potential limitation.
The table shows only the top five limitations for any given soll. The socil may have
additional limitations]

Roads and Straets, Shallow Excavatlons, and Lawns and Landscaping— Mesa County Area, Colorado
Map symbol and soil | Pct. of Local roads and streats Shallow excavaticns Lawns and landscaping
name map
unit Rating class and Valus Rating class and Value | Rating class and | Value
liraiting features limiting features limiting features
Be—Sagers silty clay
foam, 0 to 2 percent
slopes
Sagers €0 | Somewhat limited Somewnal limited Mot limited
Shrink-awell 0.50 | Cutbanks cave A 1]
Data Source Information
Scil Survey Area: Mesa County Area, Colorado
Survey Area Data:  Version 3, Sep 25, 2007
Us Natural Resources Web Soil Survey 1/13/20114
Conservation Service Mational Cocperalive Soll Survey Page 20f2



Soil Features-Mesa County Area, Colorado

Soil Features

This table gives estimates of various soil features. The estimates are used in land
use planning that involves engineering considerations.

A restrictive layer is a nearly continuous layer that has one or mare physical,
chemical, or thermal properties that significantly impede the movement of water
and air through the soil or that restrict roots or otherwise provide an unfavorable
roct environment. Examples are bedrock, cemented layers, dense layers, and
frozen layers. The {able indicates the hardness and thickness of the restrictive layer,
both of which significantly affect the ease of excavation. Depth fo top is the verlical
distance from the soll surface to the upper boundary of the restrictive layer.

Subsidence is the seitlement of organic soils or of saturated mineral soils of very
low density. Subsidence generally results from either desiccation and shrinkage,
or oxidation of organic material, or both, following drainage. Subsidence takes place
gradually, usually over a period of several years. The table shows the expected
initial subsidence, which usually is a result of drainage, and total subsidence, which
results from a combination of factars,

Potential for frost action is the likelihood of upward or lateral expansion of the soil
caused by the fermation of segregated ice lenses {frost heave} and the subsequent
collapse of the soil and loss of strength on thawing. Frost action occurs when
moisture moves into the freezing zone of the soil. Temperature, texiure, density,
saturated hydraulic conductivity (Ksat), content of organic matter, and depth to the
water table are the most important factors considered in evaluating the potential for
frost action. It is assumed that the soil is not insulated by vegetation or snow and
is not arificially drained. Silty and highly structured, clayey soils that have a high
water table in winter are the most susceptible to frost action, Well drained, very
gravelly, or very sandy soils are the least susceptible, Frost heave and low soil
strength during thawing cause damage to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced electrochemical or chemical
action that corrodes or weakens uncoated steel or concrete. The rate of corrosion
of uncoated steel is related 1o such factors as soil moisture, particle-size
distribution, acidity, and electrical conductivity of the soil. The rate of corrosion of
concrete is based mainly on the sulfate and sodium content, texture, moisture
content, and acidity of the soil. Special site examination and design may be needed
if the combination of factors results in a severe hazard of corrosion. The steel or
concrete in instalilations that intersect soil boundaries or soil layers is more
susceptible to corrosion than the steel or concrete in installations that are entirely
within one kind of soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as Jow, moderate, or high, is
based on soil drainage class, total acidity, electrical resistivity near field capacity,
and electrical conductivity of the saturation extract.

For concrete, the risk of corrosion also is expressed as Jow, modsrate, or high. it
is based on soil texture, acidity, and amount of sulfates in the saturation extract,

USDA  Natural Resources Web Soil Survey 11372041
Conservation Service National Cooperative Soil Survey Page 1of2
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Lewis Wash
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APPENDIX C

FEMA Effective HEC-RAS Model Output
Duplicated Effective HEC-RAS Model Output
Corrected Effective HEC-RAS Model Output
Post-project Condition HEC-RAS Results



Effective Regulatory HEC-RAS 3.1.0 Model Output

100- Year Floodplain

HEC-RAS Plan: Existing Con River: RIVER-1 Reach: Reach-1

Profile: 100-Year

Duplicated Effective HEC-RAS 4.1.0 Model Output

100- Year Floodplain

HEC-RAS Plan: LW_DE River: RIVER-1 Reach: Reach-1 Profile: 100-Year

Reach River Sta Q Total Min Ch El W.5. Elev Crit W.5. E.G. Elev E.G. Slope el Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) () (ft) (ft) (i) (ft's) (sq ft) (ft)

Reach-1 13 2094.00 4629.10 4637.09 4637.72 0.002180 6.37 328.99 48.05 0.43
Reach-1 14 2094.00 4632.90 4638.16 4638.16 4640.71 0.014312 12.81 163.43 32.15 1.00
Reach-1 143 2094.00 4632.98 4640.16 4640.16 464282 0.013321 13.08 160.04 59.22 1.00
Reach-1 14.5 Bridge

Reach-1 14.7 2054.00 4633.13 4644 34 4643.80 4644 .38 0.000822 3.10 2126.50 2163.79 0.22
Reach-1 15 2054.00 4633.20 4644 34 4638.46 4644 .39 0.000325 269 2451.33 2311.74 0.16
Reach-1 16 2154.00 463517 4644 .14 4642.35 4645.18 0.004683 8.19 267.77 53.85 0.64
Reach-1 17 2154.00 4640.50 4645913 4649.13 4650.89 0.010268 10.72 218.68 55820 0.52
Reach-1 18 2154.00 4643.00 4653.06 4651.59 4653.62 0.003113 6.37 503.68 44269 0.52
Reach-1 19 2163.00 464520 4654 40 465268 4655.57 0.003576 B8.72 259.36 61.36 0.61
Reach-1 20 2163.00 4648.60 4656.60 4655.86 4658.53 0.007914 11.15 19417 35.56 0.81
Reach-1 203 2163.00 4648 84 4659.14 4659.14 4661.99 0.013285 13.55 159.66 27.50 0.99

Reach River Sta Q Total Min Ch El W.5. Elev Crit W.5. E.G. Elev E.G. Slope el Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) () (ft) (ft) (i) (ft's) (sq ft) (ft)

Reach-1 13 2094.00 4629.10 4637.09 4637.72 0.002180 6.37 328.99 48.05 0.43
Reach-1 14 2094.00 4632.90 4638.15 4638.15 4640.71 0.014378 12.83 163.18 32.14 1.00
Reach-1 143 2094.00 4632.98 4640.16 4640.16 464282 0.013321 13.08 160.04 59.22 1.00
Reach-1 14.5 Bridge

Reach-1 14.7 2054.00 4633.13 4644 34 4643.80 4644 .38 0.000822 3.10 2126.50 2163.79 0.22
Reach-1 15 2054.00 4633.20 4644 34 4638.46 4644 40 0.000324 269 2452 46 2311.84 0.16
Reach-1 16 2154.00 463517 4644 .14 4642.35 4645.18 0.004683 8.19 267.77 53.85 0.64
Reach-1 17 2154 .00 4640.50 4645913 4649.13 4650.89 0.010268 10.72 218.68 55820 0.52
Reach-1 18 2154.00 4643.00 4653.06 4651.59 4653.62 0.003115 6.37 503.51 44254 0.52
Reach-1 19 2163.00 464520 4654 40 465268 4655.57 0.003576 B8.72 259.36 61.36 0.61
Reach-1 20 2163.00 4648.60 4656.60 4655.86 4658.53 0.007914 11.15 194.17 35.56 0.81
Reach-1 203 2163.00 4648 84 4659.14 4659.14 4661.99 0.013285 13.55 159.66 27.50 0.99




Corrected Effective HEC-RAS 4.1.0 Model Output

100- Year Floodplain

HEC-RAS Plan: LW_CO River RIVER-1 Reach: Reach-1

Profile: 100-Year

Reach River Sta Q Total Min Ch El W.5. Elev Crit W.5. E.G. Elev E.G. Slope el Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) () (ft) (ft) (i) (ft's) (sq ft) (ft)

Reach-1 13 2094.00 4629.10 4637.09 4637.72 0.002180 6.37 328.99 48.05 0.43
Reach-1 135 2094.00 4630.08 4638.15 4638.15 4640.53 0.012260 12.39 171.18 43.79 0.98
Reach-1 14 2094.00 4632.90 4641.33 464225 0.003835 7.70 280.67 67.48 0.53
Reach-1 143 2094.00 4632.98 4640.85 4640.16 464292 0.009449 11.56 181.07 110.27 0.85
Reach-1 14.5 Bridge

Reach-1 14.7 2054.00 4633.13 4644 34 4643.80 4644 .38 0.000822 3.10 2126.50 2163.79 0.22
Reach-1 15 2094.00 4633.20 4644 34 4638.46 4644 .40 0.000324 269 2452 46 2311.84 0.16
Reach-1 155 2154 .00 463277 4643.90 4644 .93 0.004302 B.16 268.97 46.94 0.60
Reach-1 16 2154.00 463411 4645.03 4642.79 4645.95 0.003617 7.69 28545 55.59 0.56
Reach-1 16.5 2154 .00 463624 4645.91 464704 0.004407 B.55 258.10 46.79 0.61
Reach-1 17 2154.00 4640.00 4648.80 4648.80 4651.24 0.011638 12.55 177.61 43263 0.96
Reach-1 175 2154 .00 4641.54 4651.99 4650.18 4653.14 0.004543 B8.72 27353 67.54 0.62
Reach-1 18 2154.00 464215 4653.46 4651.39 4654.04 0.002654 6.85 569.66 55877 0.47
Reach-1 185 2163.00 4643.09 4654.19 4655.29 0.004354 8.4 257.20 42.78 0.60
Reach-1 19 2163.00 4644 68 4655.20 4653.28 4656.21 0.004344 8.07 268.11 47.76 0.60
Reach-1 195 2163.00 4645.96 4656.36 4657.51 0.004852 B8.60 251.65 44.98 0.64
Reach-1 20 2163.00 4648.60 4657.27 4655.86 4658.82 0.005526 10.01 216.48 38.09 0.69
Reach-1 203 2163.00 4648.84 4659.14 4659.14 4661.99 0.013285 13.55 159.66 27.50 0.99




Post-project Condition HEC-RAS 4.1.0 Model Output

100- Year Floodplain

HEC-RAS Plan: LOMR River: RIVER-1 Reach: Reach-1 Profile: 100-Year

Post-project Condition HEC-RAS 4.1.0 Model Output

100- Year D 1/2 Road Bridge

Plan: LOMR RIVER-1

Reach-1 RS: 145

Profile: 100-Year

Reach River Sta Q Total Min Ch El W.5. Elev Crit W.5. E.G. Elev E.G. Slope el Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) () (ft) (ft) (i) (ft's) (sq ft) (ft)

Reach-1 13 2094.00 4629.10 4637.09 4637.72 0.002180 6.37 328.99 48.05 0.43
Reach-1 135 2094.00 4630.00 4637.83 4637.83 4640.36 0.012871 12.76 164.06 32.82 1.01
Reach-1 14 2094.00 4631.35 4640.10 4641.49 0.002231 9.44 22227 45.26 0.70
Reach-1 143 2094.00 4631.53 4640.05 4638.40 4641.67 0.002059 021 20517 28.66 0.67
Reach-1 14.5 Bridge

Reach-1 14.7 2054.00 4632.57 4640.55 4639.20 464231 0.002519 10.65 196.63 2872 0.72
Reach-1 15 2054.00 4632.47 4641.28 4642.53 0.002108 B8.95 234.00 42.92 0.68
Reach-1 155 2154 .00 4633.00 464165 4641.65 4644 .07 0.013175 12.49 175.71 36.69 1.01
Reach-1 16 2154.00 4634.50 4644 89 4642.71 4645.84 0.003753 7.83 280.35 5248 0.57
Reach-1 16.5 2154 .00 4636.90 464581 4647.07 0.005239 5.00 24375 43.84 0.67
Reach-1 17 2154.00 4638.30 4646.92 4646.61 4649.11 0.010550 11.88 184.69 35.74 0.92
Reach-1 175 2154 .00 4641.00 4649.75 4651.36 0.006544 10.20 21520 38.54 0.76
Reach-1 18 2154.00 464210 4651.48 4650.57 4653.19 0.007789 10.52 208.62 3644 0.80
Reach-1 185 2163.00 4643.30 4653.80 4654.81 0.003765 B8.08 267.76 43.21 0.57
Reach-1 19 2163.00 464529 4654.54 4653.06 4655.85 0.0055592 9.19 235.41 42.62 0.69
Reach-1 195 2163.00 464620 4656.09 4657.48 0.006152 9.44 229.04 42.13 0.71
Reach-1 20 2163.00 4648.60 4657.31 4655.86 4658.84 0.005415 9.95 217.81 36.24 0.68
Reach-1 203 2163.00 4648.84 4659.14 4659.14 4661.99 0.013285 13.55 159.66 27.50 0.99

E.G.US. (ft) 4642 31 | Element Inside BR US Inside BR DS
W.S. US._(ft) 4640.55 | E.G. Elev (ft) 4642 31 4641.67
Q Total (cfs) 2094.00 | W.S. Elev (ft) 464052 4640.05
Q Bndge (cfs) 2094.00 | Crit W.S. (ft) 463921 4638 .41
Q Weir (cfs) Max Chl Dpth (ft) 795 8.52
Weir Sta Lt (ft) Vel Total (ft/s) 10.73 10.22
Weir Sta Rgt (ft) Flow Area (sq ft) 19518 204 .96
Weir Submerg Froude # Chl 0.67 0.62
Weir Max Depth (ft) Specif Force (cu ft) 1381.20 1422 31
Min El Weir Flow (ft) 4644 52 | Hydr Depth (ft) 6.85 719
Min El Prs (ft) 4641.95 | W_P. Total (ft) 39.06 3947
Delta EG (ft) 0.65 | Conv. Total (cfs) 24217 1 26092 3
Delta WS (ft) 0.50 | Top Width (ft) 2850 28.50
BR Open Area (sq ft) 236.02 | Frcin Loss (ft) 055 0.01
BR Open Vel (ft/s) 10.73 | C & E Loss (ft) 0.08 0.00
Coef of Q Shear Total (Ib/sq ft) 233 209
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00
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Lewis Wash Hydraulic Model Plan: LOMR D1/2 Road and Channel 12/20/2012
River = RIVER-1 Reach = Reach-1 RS =135 As-built surveyed cross section
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Lewis Wash Hydraulic Model Plan: LOMR D1/2 Road and Channel 12/20/2012
River = RIVER-1 Reach = Reach-1 RS =143 D/S Face D.5 Road, As-built surveyed cross section
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Lewis Wash Hydraulic Model
River = RIVER-1 Reach = Reach-1

Plan: LOMR D1/2 Road and Channel

12/20/2012
RS =147 U/S Face D.5 Road, As-built surveyed cross section
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Lewis Wash Hydraulic Model Plan: LOMR D1/2 Road and Channel 12/20/2012
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Letter of Map Revision Mesa County, Colorado

APPENDIX D

 Figure D-1 LOMR D Road Bridge and Channel Improvements Work Map
* Figure D-2 Annotated Flood Rate Insurance Map
* Figure D-3 Post-project Flood Profile
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