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Grandview Reserve CLOMR Report
Project Narrative

This report was prepared by HR Green to support the submission of MT-2 forms and documents in a request for a
Conditional Letter of Map Revision (CLOMR) for channel improvements along Geick Ranch Tributary 1 and Geick
Ranch Tributary 2. This request impacts the current delineation of the 100-year boundary on Flood Insurance
Rate Maps (FIRMs) 08041C0552G and 08041C0556G.

Grandview Reserve is located in Falcon, Colorado within El Paso County and contains approximately 776 acres
within the south half of section 21 and 22 and the north half of section 27 and 28, Township 12 South, and Range
66 West of the Sixth Principal Meridian in Ela Paso County, Colorado.

Grandview Reserve (GVR) falls within the Gieck Ranch Drainage Basin which covers approximately 22 square
miles. This drainage basin is tributary to Black Squirrel Creek and joins said creek just to the south of Elicott, CO
about 18 miles to the south. Black Squirrel Creek eventually drains to the Arkansas River in Pueblo Colorado.
Much of the Gieck Ranch Drainage basin is undeveloped consisting of rural farmland. The Gieck Ranch Drainage
basin lies north of the Haegler Ranch drainage basin. The channels through the Grandview property can all be
described as gently sloping drainages that roll through the site towards the creeks, they are tributary too.

Per the NRCS web soil survey, the site is made up entirely of Type A and B soils. The majority of which are Type
A soils. The predominate soils are Blakeland loamy sand, Columbine gravelly sandy loam, and Stapleton sandy
loam. The first two soils are Type A soil and cover approximately 55.1% of the site and the later soil is a Type B
soil and covers the remaining 44.9% of the site.

The vegetation found within Grandview Reserve consists of wetland communities in the floodplain with a
transitional area to shortgrass prairie communities that dominate the site. The primary species found in the
shortgrass prairie regions include little bluestem, blue grama, and buffalograss. The transitional area between the
wetlands and shortgrass prairie includes patches of snowberry, and wood’s rose. There are a few plains
cottonwoods along the main channels. The area has historically been heavily grazed and there are weeds
throughout the site. Weeds found onsite include Canada thistle, Russian thistle, common mullein and yellow
toadflax spp.

Observations of the existing channels suggest that they are at equilibrium with their watershed flows; evidence
including relatively stable bankfull channels, adequate floodplain (above bankfull channel elevations) and in-tact
plant communities that would be expected in this type of reach support the notion that the reach is in equilibrium.

At present, the preliminary analysis and design of Geick Ranch Tributary 1 (GRT1) and Geick Ranch Tributary 2
(GRT2) has been completed. Geick Ranch Tributary 1 is to be left in its current state with the exception of the
reach surrounding the existing breached stock pond berm. This berm is to be removed and the surrounding
region is to be regraded and stabilized to match the existing channel conditions.

Proposed improvements for Geick Ranch Tributary 2 include the realignment of the channel, generally shifting the
channel towards the west to accommodate the proposed land plan. There is to be a dedicated 100’ wide corridor
in which the valley will meander. The valley is the area needed to fully contain the 100-year event plus freeboard
requirements. Preliminary analysis indicates the valley will have an average width of approximately 63’; initial
sizing approximates the bankfull width to be 8.8’ — 13.8’. The valley and channel thalweg will generally follow the
same profile, with some deviation as the bankfull channel meanders through the valley in turn decreasing the low
flow channels average slope. The average valley profile is to be approximately 1% with a series of grade control
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structures to both decrease elevation and dissipate energy to meet natural channel criteria as outlined in El Paso
County criteria.

Hydrology

Proposed flows were used for the existing and proposed HEC-RAS models for GR1 and GR2.

Offsite flows entering the site were assumed to remain the same as presented in the locally approved and
accepted basin study referred to as the Meridian Ranch Master Development Drainage Plan (MDDP). This report
was published by Tech Contractors in July of 2021. Flows were pulled from the most current version of the HEC-
HMS model for the Meridian Ranch MDDP for Gieck Ranch Tributary 1 (GRT1) at design point G06 and for Gieck
Ranch Tributary 2 (GRT2) at design point G16. The location of these drainage basins and design points can be
visualized in the Grandview Proposed Drainage Map exhibit in Appendix J. The proposed HEC- HMS model did
not have a 100-year peak discharges for design point G18, basin 0OS10, basin OS10, and basin FG38. These
values were calculated, and the existing model was updated to assess flows entering Geick Ranch Tributary 2 at
Eastonville Road. Calculations can be found in Appendix J.

Per the proposed Meridian Ranch HEC-HMS model, the 100-year flow entering GRT2 on the north boundary of
the site at design point G18 is 365.2 CFS (station 70+29.02 along the existing channel alignment). As the channel
works through the existing site, the 100-year flow increases to 528.6 cfs at station 35+75 along the existing
channel where design point G16 (112.1 CFS) is expected to enter the channel. The 100-year flow entering GRT1
on the west boundary of the site via design point G06 is 491 CFS.

Onsite flows will remain the same as historic or runoff due to development will be controlled by the various ponds
that are to be constructed near the channel. Proposed onsite flows were calculated via CUHP and preliminary
pond sizing/peak discharge rates can be found in Appendix K. Peak discharges were used in the HEC-RAS
model for a more conservative approach. The locations of the proposed ponds can be found on the Grandview
Proposed Drainage Map exhibit in Appendix J.

See Table 1 and Table 2 for summaries of proposed flows for the existing GRT1 and GRT2 respectively.

Table 1 - PROPOSED FLOWS FOR THE EXISTING GEICK RANCH TRIBUTARY 1

STATION CUMULATIVE 100-YR INPUT DESCRIPTION AND FLOW (CFS)
STORM (CFS)

37+12.84 Design Point G06 (491.0 cfs)

34+24+50 Tributary 1 Flows (30.0 cfs)
23+03.17 Pond B (14.7 cfs) and Pond D (5.7 cfs)
12+97.03 Pond E (10.5 cfs)

Table 2 - PROPOSED FLOWS FOR THE EXISTING GEICK RANCH TRIBUTARY 2

STATION CUMULATIVE 100-YR INPUT DESCRIPTION AND FLOW
STORM (CFS) (CFS)

70+29.02 365.2 Design Point G18 (365.2 cfs)
53+21.63 477.3 Tributary 2 flows + OS-11 (14.0 cfs)
35+75.47 528.6 Design Point G16 (112.1 cfs)
29+55.21 544 Pond A (15.4 cfs)
25+59.12 591.9 Pond F (18.6 cfs)

8+02.78 614.4 Pond G (69.2 cfs)
4+60.25 702.5 Pond C (22.5 cfs)
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Table 3 and Table 4 summarize the proposed flows for GRT1 and the realigned portion of GRT2 respectively.

Table 3 - FUTURE FLOWS FOR PROPOSED GEICK RANCH TRIBUTARY 1

STATION CUMULATIVE 100-YR INPUT DESCRIPTION AND FLOW (CFS)
STORM (CFS)

37+12.84 Design Point G06 (491.0 cfs)

34+24+50 521.0 Tributary 1 Flows (30.0 cfs)

24+78.84 541.4 Pond B (14.7 cfs) and Pond D (5.7 cfs)

12+97.03 551.9 Pond E (10.5 cfs)

Table 4- FUTURE FLOWS FOR PROPOSED GEICK RANCH TRIBUTARY 2

STATION CUMULATIVE 100-YR INPUT DESCRIPTION AND FLOW
STORM (CFS) (CFS)

70+29.02 365.2 Design Point G18 (365.2 cfs)
56+42 477.3 Tributary 2 flows + OS-11 (14.0 cfs)
38+80 528.6 Design Point G16 (112.1 cfs)
30+40 544 Pond A (15.4 cfs)
27+15 591.9 Pond A (18.6 cfs)
10+50 614.4 Pond B (69.2 cfs)
7+45 702.5 Pond C (22.5 cfs)

Hydraulics

Design criteria were developed to guide a preliminary layout of channel dimension, planform, and profile for the
realigned segment of GRT2. Published criteria from the Urban Stormwater Drainage Criteria Manual, Volume 1
(USDCM; Urban Drainage and Flood Control District, 2016), El Paso County DCM and various other reports
currently in process for the drainages through GVR and completed for GVR drainages were used for initial design
parameter and flow rates. Parameters used and minimum bankfull geometry is summarized in Table 5.

Table 5 - DESIGN PARAMETERS

Design Parameter Design Value

Roughness values EPC Table 10-2
Maximum 5-year velocity, main channel EPC: 2.5 ft/s
(within bankfull channel width) (ft/s) MHFD: 5 ft/s*
Maximum 100-year velocity, main channel EPC: 2.5 ft/s
(within bankfull channel width) (ft/s) MHFD: 7 ft/s*
Froude No., 5-year, main channel 0.7
(within bankfull channel width)
Froude No., 100-year, main channel 0.85
(within bankfull channel width)
Maximum shear stress, 100-year, main channel 1.2 Ib/sf
(within bankfull channel width)
Minimum bankfull capacity of bankfull channel 2 year, 19 - 33.5 cfs

(based on future development conditions)
Minimum bankfull channel geometry’

Design Channel Type C4
Entrenchment Ratio 2.7-31.65 (x=5.26)
Width to depth ratio 13.5-75.0 (x=29.28)

Sinuosity 1.43-2.80 (x=1.92)
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Slope 0.0001-0.0184 (x=0.0045)

Dso 12-14mm (~0.5 in)
dss 32-48mm (~1.6in)
Meander Length? 34-92 (x=56)
Belt Width? 18-55 (x=32)
Radius of Curvature? 7-28 (x=11)
Minimum Floodplain Terrace 6 ft
Maximum overbank side slope 4(H):1(V)
Maximum bankfull side slope 2.5(H):1(V)
Maximum bankfull side slope 2.5(H):1(V)
Minimum bottom width? 4.8 ft
Freeboard 1.5 1t

These values were derived from empirical data and will be used as guidelines for design and will be used in conjunction with hydraulic regime equations as outlined in "Spreadsheet Tools for
River Evaluation, Assessment, and Monitoring: The STREAM Diagnostic Modules"

*These values are derived from "Spreadsheet Tools for River Evaluation, Assessment, and Monitoring: The STREAM Diagnostic Modules"

*Minimum bottom width shown is for the low flow channel only. The main channel will be ~41 ft wide

The 2-year frequency was selected for the design of the bankfull channel to approximate the flow most likely to
govern a stable geometry. Prior reports estimated future 2-year flow as ~15-cfs and assumes no culvert effects;
i.e., open channel flow un-affected by a culvert. The future 2-year flow (19-33.5 cfs) was used to size the low flow
channel. This resulted in a channel with a minimum bottom width varying from 4.8 feet - 9.8 feet, 0.8 feet deep
with 2.5:1 side slopes for a bankfull width varying from 8.8 feet to 13.8 feet, assuming a mean channel
longitudinal slope of 0.9%. Equations as shown in the spreadsheet should produce low shear values within the
channel section however further analysis using HEC-RAS was completed to determine the final geometry of said
channel. The effective discharge channel is highly correlated to the “bankfull” channel (Leopold 1994) As several
channel geometrics are derived from bankfull channel width, depth, cross sectional area and sinuosity, and that
USDCM and the OSP report design criteria parameters relate to bankfull width, we have chosen bankfull width to
serve as the foundation of design.

To determine an appropriate bankfull width, Leopold’s generalized width estimate was first calculated (1994, as
presented in USDCM Vol 1):

W = aQ0®

Where:

w = bankfull width of channel (top width when conveying bankfull discharge)
Q = bankfull discharge (10.5 cfs)

a = 2.7 (wide bankfull channel)
2.1 (average bankfull channel width)
1.5 (narrow bankfull channel)

Assuming an average bankfull width, the equation would estimate a 6.8-ft bankfull width. It is important to note
that the Leopold equation lumps all channel types of varying width-to-depth rations. To perform a check on this
estimation, worksheet alternative iterations of channel width from 4-12 feet were performed to find the depth
associated with the 2-year flow. Chanel slope was set to 0.09 to best fit the average valley slope, side slopes

were assumed to be 2.5:1 and manning’s “n” was assumed to be 0.035. The resulting channel depth was divided
into each iteration’s width to identify the iteration with a width-to-depth ratio most closely associated with a Type-C



channel. Given the valley type of the proposed project (Unconfined Alluvial Valley), we can expect Type-C and
Type-E channels to represent stable channel geomorphologies. Given the setting and valley slope, we have
chosen a Type-C (riffle-pool morphology) channel. Type-C channels typical have width-to-depth ratios >12, with
gravel and sand bottomed systems averaging 29 and 27, respectively (13.5-28.7 for 60% of gravel bed streams
12.6-29.2 for 50% of sand bed streams; Rosgen 1996). Given these ranges, the channel alternative with a OPC
2-yr flow-dependent channel depth that, when divided into its corresponding width, yielded a W/D between 10.7 —
36.7.

The resulting channel, then, has the following general dimensions:

e Bottom width = 4.8 ft — 9.8 ft

e Top Width =8.8 ft — 13.8 ft

e Average Depthrifie = 0.8 ft

e Width:Depth (W/D) Ratio = 11.3

e Cross Sectional Area = 5.44 ft2- 9.44 ft2

The resulting channel dimensions listed above were then used to do the initial site grading of GRT2. The channel
was then modeled in HEC- RAS and the geometry was further refined to reduce velocities, shear stresses, and
the Froude number to fall within acceptable ranges.

GRT1 is to be left in its current state as analysis indicates it will remain in a stable state after development. The
only proposed change is to remove the existing stock pond; that segment of the channel is to be graded to match
the adjacent existing geometry.

Ultimate project hydraulics were evaluated through HEC-RAS 5.0.5. The following sections delve into the use and
evaluation of the duplicate effective model and the development of the proposed conditions model.

a. Duplicate Effective Model
There is no existing effective model.
b. Existing Conditions Model

The existing conditions models were created to serve as a baseline for comparing future conditions to existing
conditions. The existing conditions models were created by exporting cross sections from CAD along the existing
channel alignments. Manning’s roughness “n” values were selected to represent the existing conditions of the
channel by following EPC’s guidance in table 10-2. Existing flow rates were derived as described in the hydrology
section above and are summarized in Table 1 and Table 2. Resulting water surface elevation for the 100-year

event can be found in Appendix H.
c. Proposed Conditions Model

The proposed conditions model for GRT1 was developed by copying the geometry for the existing channel and
updating the cross sections surrounding the existing stock pond to account for its removal and regrading of that

segment of the channel. Manning’s roughness “n” values were selected to represent the proposed conditions of
the project area and follow EPC’s guidance in table 10-2.

In the existing GRT1 model, the steady flow rate data included four changes in flow rate to account for flow
contributions from the project site, which correspond to the same sections in the proposed condition model. Flows
were modeled in the future condition using flow rates that remained the same as future detention along the
channel is to release at historic rates, these flows are summarized in the preceding hydrology section in Table 2



and Table 3. The last three cross sections were used to confirm the water surface elevation remained within
tolerance. Cross sections can be referenced in Appendix I.

The proposed conditions model for GRT2 was developed to account for changes to the channel alignment,
geometry, and the proposed culverts along the new channel alignment. The proposed conditions model was
created by exporting sample lines along the new alignment that sampled the proposed grading. Manning'’s
roughness “n” values were selected to represent the proposed conditions of the project area and follow EPC’s

guidance in table 10-2.

In the existing GRT2 model, the steady flow rate data included seven changes in flow rate along the channel,
these changes are described in the preceding hydrology section in Table 2 and Table 4. Ineffective flow areas
were added to cross sections within the project reach upstream and downstream of culverts to account for areas
not actively conveying water due to turbulence. The last three cross sections along the modeled channel are
identical to the last three cross sections in the existing conditions model and were used to confirm the water
surface elevation remained within tolerance and to adequately evaluate the tailwater. Cross sections can be
referenced in Appendix I.

Maintenance Considerations

Natural stream design approaches take into consideration short and long term maintenance needs by providing a
high functioning low maintenance stream (HFLMS). By spreading more frequent storm events into the floodplain
terrace, water is introduced into the uplands species of the riparian corridor to provide irrigation flows. Additionally
using naturally armored rundown riffles and pools vs larger grade control structures maintenance is limited to
mainly trash removal and noxious weed control. Additionally as outlined above the design takes into consideration
various flow regimes in order to analyze proposed stream corridor stresses and apply low maintenance
stabilization measures to help stabilize and control sediment degradation and aggradation within the channel.

Conclusion

After evaluating the impacts of the proposed channel improvements to the segment of GRT1 and GRT2 between
Eastonville Road to the northwest (upstream) and the south-central project boundary (downstream) it is not
anticipated that the BFE will change outside of the project. The reevaluation of the 1% chance of annual
occurrence event limits has been delineated and has a footprint for GRT2 that does not fall entirely within the
boundary delineated in the FIRM effective 2018; this is largely due to the realignment of the channel, improved
topography within the Zone A area and the overall footprint of the 1% chance of annual occurrence is significantly
narrower than the previous delineation. BFEs at the location of tie in at the boundary of the site is not shown to
rise more than 0.00’ in the modeling completed in this assessment. Cross sections for GRT1 and GRT2 can be
found in Appendix H and Appendix | to compare the 100year water surface elevation for both the existing and
proposed conditions.
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U.S. DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016

OVERVIEW & CONCURRENCE FORM Expires February 28, 2014

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
to respond 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.

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).

A. REQUESTED RESPONSE FROM DHS-FEMA

This request is for a (check one):

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).

[J 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)

B. OVERVIEW

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

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
080059 EL PASO COUNTY co 08041C0552G 0552G 12/7/2018
080059 EL PASO COUNTY co 08041C0556G 0556G 12/7/2018

2. a.Flooding Source: Geick Ranch Tributary 2
b. Types of Flooding: M Riverine [ coastal [ shallow Flooding (e.g., Zones AO and AH)
O Alluvial fan [ Lakes [ other (Attach Description)
3. Project Name/ldentifier: GrANDVIEW RESERVE GEICK RANCH TRIBUTARY 1 AND 2 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)

B Physical Change B Improved Methodology/Data B Regulatory Floodway Revision [0 Base Map Changes
[ Coastal Analysis B Hydraulic Analysis O Hydrologic Analysis O corrections
[ weir-Dam Changes [ Levee Certification [ Alluvial Fan Analysis [ Natural Changes

B New Topographic Data [ Other (Attach Description)

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

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89 MT-2 Form1 Page 1 of 3



b.  The area of revision encompasses the following structures (check all that apply)
Structures: Channelization O Levee/Floodwall B Bridge/Culvert

[0 bam O Fill [ other (Attach Description)

6. [ Documentation of ESA compliance is submitted (required to initiate CLOMR review). Please refer to the instructions for more information.

C. REVIEW FEE

Has the review fee for the appropriate request category been included? Yes Fee amount: $
[0 No, Attach Explanation

Please see the DHS-FEMA Web site at http://www.fema.gov/plan/prevent/fhm/frm fees.shtm for Fee Amounts and Exemptions.

D. SIGNATURE

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

Name: GREG PANZA Company: HR GREEN
Mailing Address: 5619 DTC PARKWAY Daytime Telephone No.: 720-602-4939 Fax No.:
SUITE 1150

GREENWOOD VILLAGE, CO 80111
E-Mail Address: gpanza@hrgreen.com

4
Signature of Requester (required): < &‘§P Date: 7/22/2022

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 that all
necessary Federal, State, 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 determined that the land and any existing or proposed structures to be removed from the SFHA are
or will be reasonably safe from flooding as defined in 44CFR 65.2(c), and that we have available upon request by FEMA, all analyses and
documentation used to make this determination.

Community Official's Name and Title: KEITH CURTIS, CFM, FLOODPLAIN ADMINISTRATOR Community Name: EL PASO COUNTY/PPRBD
Mailing Address: 2880 INTERNATIONAL CIRCLE Daytime Telephone No.: 719-327-2898 Fax No.:
COLORADO SPRINGS, CO 80910

E-Mail Address: KEITH@PPRBD.ORG

re
Community Official’s Signature (required): M @}/ Date: 7/22/2022

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

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

Certifier's Name: GREG PANZA License No.: 37081 Expiration Date: 10-31-2023

Company Name: HR GREEN Telephone No.: 720-602-4939 Fax No.:

4
Signature: {g Date: 7/22/2022 E-Mail Address:  gpanza@hrgreen.com
Al\i 07r—

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89 MT-2 Form1 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 ...

B Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations

B Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam

[0 Coastal Analysis Form (Form 4) New or revised coastal elevations
[0 Coastal Structures Form (Form 5) Addition/revision of coastal structure
[J Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans

7/22/2022

Seal (Optional)

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89

MT-2 Form1 Page 3 of 3




U.S. DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016

RIVERINE HYDROLOGY & HYDRAULICS FORM Expires February 28, 2014

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, 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.

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: Geick Ranch Tributary 1

Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[0 Not revised (skip to section B) [0 No existing analysis B Improved data
O Alternative methodology O Proposed Conditions (CLOMR) O Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

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

Upstream of project site, west of 1.04 413 491
Eastonville Road

3. Methodology for New Hydrologic Analysis (check all that apply) SCS Curve Number Method/HEC-HMS Model from
Meridian Ranch MDDP Approved July 2021 by Tech
[0 statistical Analysis of Gage Records I Precipitation/Runoff Model > Specify Model: Contractors
[0 Regional Regression Equations [J 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..
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B. HYDRAULICS

1. Reach to be Revised

Description Cross Section W ater-Surface Elevations (ft.)
Effective Proposed/Revised
2121.94
Downstream Limit* IMMEDIATELY DS OF IMPROVEMENTS 696158 596158
Upstream Limit* IMMEDIATELY US OF IMPROVEMENTS 3424.5 6987.63 6987.63

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

2. Hydraulic Method/Model Used: HEC RAS 5.0.5 (with vertical datum: North American Vertical Datum of 1988 (NAVD88))

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

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name:
o e File Name: Plan Name: File Name: Plan Name:
Existing or Pre-Project File Name: Plan Name: File Name: Plan Name:
Conditions Model GRTL.prj GRT1_EXISTING

Revised or Post-Project File Name: Plan Name: File Name: Plan Name:
Conditions Model GRTL.prj GRT1_PROPOSED

Other - (attach description) File Name: N/A File Name: Plan Name:

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

B 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.).

O Digital Mapping (GIS/CADD) Data Submitted (preferred)
Topographic Information: vertical datum: North American Vertical Datum of 1988 (NAVD88)

EDWARD JAMES 712212022
Source: Date:

+/- 0.08 ft

Accuracy:

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)
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D. COMMON REGULATORY REQUIREMENTS*

1.  For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? [ Yes @ 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 M 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 M 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 B 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.
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DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. NO. 1660-0016

RIVERINE STRUCTURES FORM Expires February 28, 2014

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 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, Arlington, VA 20598-3005,
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.

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; 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: Geick Ranch Tributary 1

Note: Fill out one form for each flooding source studied.

A. GENERAL
Complete the appropriate section(s) for each Structure listed below:
Channelization............... complete Section B
Bridge/Culvert................ complete Section C
Dam....cccooviiiiiieiiiee e complete Section D
Levee/Floodwall............. complete Section E

Sediment Transport........ complete Section F (if required)

Description Of Modeled Structure

1. Name of Structure: Tributary 1
Type (check one): B Channelization [ Bridge/Culvert [ Levee/Floodwall [0 bam

Location of Structure: LOCATED EAST OF EASTONVILLE ROAD AND NORTHWEST OF HIGHWAY 24

o . SECTION 2882.47
Downstream Limit/Cross Section:

Upstream Limit/Cross Section: EON 29231

2. Name of Structure:
Type (check one): [J Cchannelization [ Bridge/Culvert [ Levee/Floodwall [0 bam
Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:
Type (check one) [J Cchannelization [ Bridge/Culvert [ Levee/Floodwall [0 bam
Location of Structure:

Downstream Limit/Cross Section:
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Upstream Limit/Cross Section:

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

FIOOding Source: Geick Ranch Tributary 1

Name of Structure: Tributary 1

1. Hydraulic Considerations
The channel was designed to carry (cfs) and/or the 100 _-year flood.
The design elevation in the channel is based on (check one):
[0 Subcritical flow [ Critical flow [ Supercritical flow [ Energy grade line
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.
[ Inletto channel [J Outlet of channel [ At Drop Structures [ At Transitions
[0 oOther locations (specify):
2. Channel Design Plans
Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
3. Accessory Structures
The channelization includes (check one):
O Levees [Attach Section E (Levee/Floodwall)] O Drop structures O Superelevated sections
B Transitions in cross sectional geometry O Debris basin/detention basin [Attach Section D (Dam/Basin)] O Energy dissipator
O weir O other (Describe):
4. Sediment Transport Considerations
Are the hydraulics of the channel affected by sediment transport? [ Yes [ No
If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation for why sediment transport was not
COnSidered. THE CHANNEL WAS DESIGNED TO INCLUDE ARMORING AS NEEDED TO PREVENT ADVERSE SEDIMENT TRANSPORT/ SCOURING.
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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

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, 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.

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: Geick Ranch Tributary 2

Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[0 Not revised (skip to section B) [0 No existing analysis B Improved data
O Alternative methodology O Proposed Conditions (CLOMR) O Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

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

Upstream of project site, west of 05 280 365.2
Eastonville Road

3. Methodology for New Hydrologic Analysis (check all that apply) SCS Curve Number Method/HEC-HMS Model from
Meridian Ranch MDDP Approved July 2021 by Tech
[ statistical Analysis of Gage Records B Precipitation/Runoff Model - Specify Model: Contractors. Calcs provided.
[0 Regional Regression Equations [J 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..
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B. HYDRAULICS

1. Reach to be Revised

Description Cross Section W ater-Surface Elevations (ft.)
-296.57 Effective Proposed/Revised
Downstream Limit* IMMEDIATELY DS OF PROJECT 6909.26 6909.26
Upstream Limit* EASTONVILLE RD 5964.05 7034.59 7034.59

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

2. Hydraulic Method/Model Used: _ HECRASS05

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
Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name:
File N : Plan N I/ File N : Plan N :
e errr e ile Name: an Name: ile Name: an Name:
Existing or Pre-Project File Name: Plan Name: File Name: Plan Name:
Conditions Model GRT2.p1j GRT2_EXISTING S
Revised or Post-Project File Name: Plan Name: File Name: Héﬁ‘Name:
Conditions Model GRT2.p1j GRT2_PROPOSED
Other - (attach description) File Name: Plan NameN/A File Name: Plan Name:

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

B 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.).

O Digital Mapping (GIS/CADD) Data Submitted (preferred)
Topographic Information:

EDWARD JAMES

Source: Date: 712212022

Accuracy. _ *-0.08ft

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)
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D. COMMON REGULATORY REQUIREMENTS*

1.  For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? [ Yes @ 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 M 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? B Yes [0 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? B 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.
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DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. NO. 1660-0016

RIVERINE STRUCTURES FORM Expires February 28, 2014

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 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, Arlington, VA 20598-3005,
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.

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; 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: Geick Ranch Tributary 2

Note: Fill out one form for each flooding source studied.

A. GENERAL
Complete the appropriate section(s) for each Structure listed below:
Channelization............... complete Section B
Bridge/Culvert................ complete Section C
Dam....cccooviiiiiieiiiee e complete Section D
Levee/Floodwall............. complete Section E

Sediment Transport........ complete Section F (if required)

Description Of Modeled Structure

1. Name of Structure: Tributary 2

Type (check one): B Channelization [ Bridge/Culvert [ Levee/Floodwall [0 bam

Location of Structure: LOCATED BETWEEN EASTONVILLE ROAD AND NORTHWEST OF HIGHWAY 24

Lo . SOUTHERN BOUNDARY OF GRANDVIEW RESERVE, SECTION 70.18
Downstream Limit/Cross Section:

. . EAST SIDE OF EASTONVILLE ROAD, SECTION 5642
Upstream Limit/Cross Section:

2. Name of Structure: 10' X 4'BOX Culvert at US end of project

Type (check one): [J Cchannelization M Bridge/Culvert [ Levee/Floodwall [0 bam

. UNDER THE FUTURE REX ROAD
Location of Structure:

o . SECTION 5043.56
Downstream Limit/Cross Section:

o ) SECTION 4748.5
Upstream Limit/Cross Section:

3 -8'x4'BOX Culverts MID project
3. Name of Structure: prel

Type (check one) [J Cchannelization M Bridge/Culvert [ Levee/Floodwall [0 bam

. MID GEICK RANCH TRIB 2, UNDER PROPSOED ROAD THROUGH FUTURE DEVELOPMENT
Location of Structure:

L . SECTION 3760 UPSTREAM LIMIT / CROSS SECTION: SECTION 3880
Downstream Limit/Cross Section:
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NAME OF STRUCTURE: 3 - 8' x 4' BOX CULVERTSOUTHERN END OF PROJECT
TYPE: BRIDGE CULVERT

LOCATION OF STRUCTURE: MID GEICK RANCH TRIB 2, UNDER PROPSOED ROAD THROUGH FUTURE DEVELOPMENT
DOWNSTREAM LIMIT: 1285
UPSTREAM LIMIT: 1385

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

FIOOding Source: Geick Ranch Tributary 2

Name of Structure: Tributary 2

1. Hydraulic Considerations

The channel was designed to carry
The design elevation in the channel is based on (check one):

(cfs) and/or the 100 _-year flood.

[0 Subcritical flow [ Critical flow [ Supercritical flow [ Energy grade line

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.

[ Inletto channel [J Outlet of channel M At Drop Structures [ At Transitions

[0 oOther locations (specify):

2. Channel Design Plans

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Accessory Structures

The channelization includes (check one):
O Levees [Attach Section E (Levee/Floodwall)] B Drop structures O Superelevated sections
O Transitions in cross sectional geometry O Debris basin/detention basin [Attach Section D (Dam/Basin)] O Energy dissipator

O weir O other (Describe):

4, Sediment Transport Considerations

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

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation for why sediment transport was not
considered. THE CHANNEL WAS DESIGNED TO INCLUDE ARMORING AS NEEDED TO PREVENT ADVERSE SEDIMENT TRANSPORT/ SCOURING.
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C. BRIDGE/CULVERT
Flooding Source: Geick Ranch Tributary 2

Name of Structure: 10' X 4' BOX Culvert at US end of project

1. This revision reflects (check one):
B Bridge/culvert not modeled in the FIS  There is no existing FIS
[0 Modified bridge/culvert previously modeled in the FIS
[0 Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HecRAs
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze
the structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

[0 Dimensions (height, width, span, radius, length) [ Distances Between Cross Sections

[0 shape (culverts only) [ Erosion Protection

[ Material [0 Low Chord Elevations — Upstream and Downstream

[ Beveling or Rounding O Top of Road Elevations — Upstream and Downstream
[0 wing Wall Angle O structure Invert Elevations — Upstream and Downstream
[0 Skew Angle [ stream Invert Elevations — Upstream and Downstream

[ Cross-Section Locations

4. Sediment Transport Considerations

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

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

THE CULVERT WAS DESIGNED TO INCLUDE ARMORING AS NEEDED TO PREVENT ADVERSE SEDIMENT TRANSPORT/ SCOURING
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C. BRIDGE/CULVERT
Flooding Source: Geick Ranch Tributary 2

Name of Structure: 3-8 x4 BOX Culverts MID project

1. This revision reflects (check one):
B Bridge/culvert not modeled in the FIS  There is no existing FIS
[0 Modified bridge/culvert previously modeled in the FIS
[0 Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HecRAs
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze
the structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

[0 Dimensions (height, width, span, radius, length) [ Distances Between Cross Sections

[0 shape (culverts only) [ Erosion Protection

[ Material [0 Low Chord Elevations — Upstream and Downstream

[ Beveling or Rounding O Top of Road Elevations — Upstream and Downstream
[0 wing Wall Angle O structure Invert Elevations — Upstream and Downstream
[0 Skew Angle [ stream Invert Elevations — Upstream and Downstream

[ Cross-Section Locations

4. Sediment Transport Considerations

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

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

THE CULVERT WAS DESIGNED TO INCLUDE ARMORING AS NEEDED TO PREVENT ADVERSE SEDIMENT TRANSPORT/ SCOURING
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C. BRIDGE/CULVERT
Flooding Source: Geick Ranch Tributary 2

Name of Structure: 3-8 x4 BOX CULVERTS SOUTHERN END OF PROJECT

1. This revision reflects (check one):
B Bridge/culvert not modeled in the FIS  There is no existing FIS
[0 Modified bridge/culvert previously modeled in the FIS
[0 Revised analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HecRAs
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze
the structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

[0 Dimensions (height, width, span, radius, length) [ Distances Between Cross Sections

[0 shape (culverts only) [ Erosion Protection

[ Material [0 Low Chord Elevations — Upstream and Downstream

[ Beveling or Rounding O Top of Road Elevations — Upstream and Downstream
[0 wing Wall Angle O structure Invert Elevations — Upstream and Downstream
[0 Skew Angle [ stream Invert Elevations — Upstream and Downstream

[ Cross-Section Locations

4. Sediment Transport Considerations

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

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

THE CULVERT WAS DESIGNED TO INCLUDE ARMORING AS NEEDED TO PREVENT ADVERSE SEDIMENT TRANSPORT/ SCOURING
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