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1. Narrative 

The Alaska Department of Transportation and Public Facilities (DOT&PF), in partnership with the Federal Highway 
Administration (FHWA), recently reconstructed Knik-Goose Bay (KGB) Road between Palmer-Wasilla Highway and 
Fairview Loop. The project is located near the City of Wasilla in the Matanuska-Susitna Borough (MSB) in Alaska. 

The project extended Weeping Birch Street to the north to intersect KGB Road. This required a new road crossing 
over Cottonwood Creek. 

Figure 1 shows the KGB project extents and the new crossing location. 

Figure 1: Project Location 

 
1.1. Description of Existing FEMA Products 

The new creek crossing is in an area mapped by Federal Emergency Management Agency (FEMA) as a Zone A Special 
Flood Hazard Area (SFHA). The effective mapping in the vicinity of the new crossing is shown on Flood Insurance 
Rate Map Number 02170C8090F and analysis details are provided in the MSB’s 2019 Flood Insurance Study (FIS). 

Zone A areas are defined by FEMA as “areas of the 100-year flood; base flood elevations and flood hazard factors 
not determined.” As such, Zone A areas do not typically include published flood elevations. However, this Zone A is 
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considered a “modeled-back” A Zone, and flood elevations are included on the FIRM. Flood profiles are not 
provided.  

The hydraulic analysis completed for the FIS used HEC-RAS Version 4.1 software. This model performs steady state, 
one-dimensional calculations and was created to identify flood risks at a large, reach-wide scale. Flood elevations 
at creek cross sections are based on a simplified hydraulic evaluation of the creek. This hydraulic evaluation does 
not include existing roadway embankments, culverts, or bridges. 

1.2. Project-Specific Analyses 

Detailed, project-specific hydrologic and hydraulic analyses of Cottonwood Creek were completed in support of the 
roadway project, and the studies show that the new road will cause a rise in the upstream water surface elevation 
(WSE). A MSB flood hazard permit was obtained for this project. Upon completion of the project, the local MSB 
Flood Hazard Administrator requested a LOMR be submitted to FEMA to incorporate the project-specific studies 
and update the mapping to reflect the resulting change in flood elevations. 

1.3. Document Purpose and Organization 

This document presents the analyses and evaluations completed to support an MT-2 submittal to FEMA for a LOMR. 
The document is structured to outline and address each of the requirements of the MT-2 FEMA submittal. Each of 
the required MT-2 submittal elements is either contained in this document or attached to it. Submittal items that 
are not applicable (N/A) are also addressed. 

2. Data Used 

The various data used to support these analyses and evaluations are discussed in Attachment 1. 

3. MT-2 Application Forms 

The following forms are required by FEMA for this LOMR request and are included in Attachment 2: 

− FEMA Form 1: Overview and Concurrence Form. Please note this form requires signature by the MSB prior 
to submittal to FEMA. 

− FMEA Form 2: Riverine Hydrology & Hydraulics Form 

FEMA Form 2 downloaded from FEMA’s website on 11/05/2025 appears to have two errors in Section D on page 3. 
These are discussed below. 

Question 3 does not have check boxes to provide a response to the question. This request is not a CLOMR, so, the 
response to this question is N/A. 

Question 4 appears to have repeated question 3. Based on review of prior versions of the form, question 4 was 
assumed to read “For LOMR requests, is the regulatory floodway being revised?” and was answered accordingly. 
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4. Hydrologic Analysis 

The sections below summarize the hydrologic analysis completed for the new crossing. 

4.1. Explanation and Need for New Hydrology 

The hydrology for the effective mapping is documented in the FIS and is based on regression equations. The 
equations used have been superseded and are no longer recommended for use by USGS. Additionally, the 
regression equation approach does not account for upstream lake attenuation or non-stationarity. As a result of 
these limitations, project-specific hydrology was developed for the new crossing. A comparison between the 
project-specific flows and the FIS flows is provided in Section 4.5. 

4.2. Drainage Basin Delineation and Description 

The drainage basin area for the new crossing is approximately 22.9 square miles and extends from the foot of 
Hatcher Pass through the City of Wasilla to the proposed crossing location, as shown in Figure 2. The drainage basin 
was delineated using GIS processing tools and available topographic data. The basin varies from highly developed 
commercial land in the City of Wasilla to low-density, rural residential development and undeveloped land in 
surrounding areas. The terrain is generally mildly sloped. Basin elevations range from 750 feet near Hatcher Pass to 
260 feet near the proposed crossing. The basin contains numerous lakes and streams which play a significant role 
in controlling the quantity of flow that reaches the new crossing location. Sediment transport is not expected to 
impact this system’s hydrology. 
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Figure 2. Drainage Basin 
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4.3. Overall Methodology 

Peak flows for the new crossing were estimated using a rainfall-runoff model approach. This approach simulates a 
basin’s response to a specified rain event and allows lake attenuation impacts and non-stationarity considerations 
to be integrated into the analysis. For flood mapping and permitting purposes, the 1% Annual Exceedance 
Probability (AEP) event was evaluated. For reference purposes, the peak flows associated with 1% AEP upper and 
lower 90% confidence interval rainfall depths were also evaluated. 

There is an inactive United States Geological Survey (USGS) gage (Number 15286000) located on Cottonwood Creek 
2.8 miles upstream of the new crossing. This gage does not have a sufficient record of annual peak flow data to 
perform a Flood Frequency Analysis, but it does have continuous flow records that were used to calibrate the 
rainfall-runoff model. 

Details regarding the rainfall-runoff model approach are discussed below. 

4.4. Rainfall-Runoff Models 

For this project, three rainfall-runoff models were created using the Hydraulic Engineering Center-Hydrologic 
Modeling System (HEC-HMS) Version 4.5. These models include a calibration model, an existing conditions model, 
and a full-build conditions model. 

Calibrating a rainfall-runoff model helps ensure that the hydrologic model parameters and transformation 
processes are accurately reflecting the basin’s response to rainfall. This was particularly important for the 
Cottonwood Creek drainage basin due to the attenuation effect of the many lakes and ponds in the basin. Model 
calibration requires both stream flow data and basin rainfall data that are collected during the same period. The 
only stream flow data available for Cottonwood Creek is from the years 2000 and 2001. While this data is fairly old, 
the only significant change in the basin since this time was landcover, due to notable basin development in the last 
20 years. The calibration model was created to mimic landcover conditions in 2000/2001 and establish key 
calibration parameters for the basin. 

Once the calibration model was completed, existing-conditions and full-build conditions models were created using 
the calibrated basin parameters. Each model is discussed in detail below and details are provided in Attachment 3. 

4.4.1. Calibration Model 

The paragraphs below present the methodologies selected for this calibration analysis and how the inputs were 
developed. 

Subbasin and Routing Network Delineation. The overall basin was subdivided based on drainage patterns so that 
hydrologic routing through the upstream lakes could be simulated. Subbasin outlet locations were established at 
the outlets of  major lakes or where major streams converge. An additional subbasin outlet was set at the USGS 
gage to allow for model calibration. Model reaches representing the connectivity between the lakes and streams 
were then established by connecting the outlet points using the available topographic data. 

A model schematic that includes the subbasin and routing network delineation is shown in Figure 3.
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Figure 3. Hydrologic Model Schematic 
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Rainfall. The Wasilla Airport and Palmer Airport weather stations (shown in 4) are nearby and both have historic 
rainfall records. As previously stated, continuous flow records for the USGS gage are only available for two years 
(2000 and 2001). Few single-peak events were recorded due to the short period of record and the long winters this 
area experiences.  These single-peak events were generally small and in many cases had minimal impact on the 
gage flows. Because this model is being developed for the 1% AEP event, these smaller rain events were considered 
not appropriate for calibration. Based on an extensive review of the available historic gage data, a multi-peak high 
flow event from 2000 was chosen for model calibration. The 2000 event occurred September 20th through the 
26th, and gage data from this event are shown in Figure 4. 

Figure 4. Historic Gage Data for 2000 Calibration Event 

 

The rainfall input hyetograph for each subbasin varied based on the subbasin’s proximity to the two weather 
stations. If the subbasin was much closer to either weather station, only that station’s records were used. If the 
subbasin was in between the two weather stations, a weighted average of the records was used. In this case, this 
approach was considered appropriate because rainfall amounts are expected to increase moving from west to east 
across the basin toward the mountains due to an orographic effect. GIS processing was used to establish weights 
for each subbasin and are included in Attachment 3. 

Soils and Infiltration. Soil properties were obtained from the Alaska Gridded Soil Survey Database and from 
published reference values, and were spatially assigned to the subbasins using GIS processing tools. The basin 
predominantly contains National Resource Conservation Service (NRCS) Group B soils which indicates a moderately 
low runoff potential.  
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Infiltration loss was simulated using the Green-Ampt method within HEC-HMS. This method computes the change 
in infiltration rate during an event by approximating the soil wetting front. The selected values for the calibration 
model represent a dry soil condition because the historic gage data generally shows a dry period prior to the start 
of the selected event. 

The range of average soil and infiltration properties used in this model are provided in Table 1. Values for each 
subbasin are included in Attachment 3. 

Table 1. Soil Properties 

Parameter Range of Average Values 

Initial Content (fraction) 0.290 to 0.304 

Saturated Content (fraction) 0.496 to 0.499 

Suction (in) 16.67 to 18.46 

Conductivity (in/hr) 0.18 to 0.21 
 

Land Cover. Land cover across the basin was obtained from the 2001 National Land Cover Database (NLCD) and 
from published reference values, and was spatially assigned to the subbasins using GIS processing tools. The basin 
includes a mix of land cover ranging from highly developed areas to full forested areas. Average percent impervious 
values ranged from 10 to 30 percent. Values for each subbasin are included in Attachment 3. 

Channel Routing. Channel routing simulates flow through the previously established network of streams. This 
process was represented in the model using the Muskingum-Cunge method, which is a variation of the kinematic 
wave model. This method uses hydraulic computations based on channel slope and cross-sectional shape 
characteristics. Stream geometry was approximated based on available topographic data and aerial imagery. 
Detailed channel geometry was not critical, as this information was only used to approximate hydrograph routing 
and timing. It was not used to estimate flow depths or extents. A detailed summary of channel routing inputs is 
included in Attachment 3. 

Lake Routing and Geometry. Cottonwood, Mud, and Wasilla lakes were represented in the model as storage units. 
HEC-HMS routes runoff through storage units using the level pool routing method, which correlates a reservoir’s 
inflow, storage, outflow, and WSE. This method assumes the surface of the reservoir stays level, which is generally 
expected to be the case for these lakes. 

Lake bathymetry data were obtained from Alaska Department of Fish and Game fishing maps. These maps were 
georeferenced into GIS, and the lake depth contours were traced and converted to elevation contours. The 
elevation contours were then merged with the MSB 2011 DEM, and the merged terrain was used to represent the 
storage capability of each lake. 

The geometry and properties of each lake outfall were estimated using data from georeferenced Alaska Department 
of Fish and Game culvert data. Using the georeferenced data as input, rating curves relating lake outflow and lake 
WSE were developed using FHWA HY-8 software. 
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The lake storage and outfall rating curves are included in Attachment 3 

Baseflow and Starting Lake WSEs. Available historic stream gage data shows that baseflow in Cottonwood Creek 
ranges from 10 to 14 cfs depending on the season and/or presence of extended wet/dry periods. Based on this, a 
constant baseflow value of 14 cfs was assumed. Other baseflow modeling approaches were considered, but not 
utilized due to challenges associated with estimating input parameters as well as added calibration complexity. 

The starting lake WSEs were set assuming a baseflow condition (lake inflow equals lake outflow) because the 
records generally show a dry period prior to the start of the selected event. 

Transformation and Calibration. Excess rainfall was transformed into a runoff hydrograph using the Clark Unit 
Hydrograph approach within HEC-HMS. The two primary user inputs to the Clark unit hydrograph are the time of 
concentration and a basin storage coefficient. These inputs were computed for each subbasin. 

The subbasin times of concentration were computed using standard procedures from the NRCS publication, 
Technical Release 55 Urban Hydrology for Small Watersheds. The procedure estimates travel times for sheet flow, 
overland flow, and channelized flow and sums them to obtain the time of concentration. Values for each subbasin 
ranged from 2.0 to 7.3 hours. 

The subbasin storage coefficients were used to calibrate the model results to match the historic stream gage data. 
The calibration focused on minimizing the percent error in the peak flow and total runoff volume (represented by 
the area under the hydrograph). Through a trial-and-error calibration process, the storage coefficient was set to 
60% of the time of concentration for each subbasin. 

Storage coefficient and times of concentration values for each subbasin are included in Attachment 3. 

Figure 5 shows a comparison of the historic stream gage data and the resulting calibrated model flows. As shown, 
the calibrated model flows are slightly larger than the historic stream gage data, but the timing was similar. The 
elevated peak flow results were considered acceptable because the runoff volume was generally well represented. 
Reduction of the storage coefficients to help better match the observed peak flows was considered, but this is 
expected to result in reduced 1% AEP peak flows. In this case, peak flow overestimation was considered reasonable 
given that the intended use of the model was for providing peak flows to support flood mapping based on steady 
flow hydraulic modeling. 
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Figure 5. Calibrated Flow vs. Historic Stream Gage Data 

 

4.4.2. Existing Conditions Model 

A second HEC-HMS model was created to represent the existing conditions at the time of the original project-
specific analysis (2018), prior to construction of the new road and creek crossing. This model was created by 
modifying the calibration model to replace the historic rainfall gage data with a design storm event and by updating 
the land cover properties, soil properties, and starting lake WSEs as discussed below. 

Rainfall. Design rainfall hyetographs were created by distributing National Oceanic and Atmospheric Administration 
(NOAA) rainfall depths for events of interest over a 24-hour period using a local rainfall distribution. This design 
event represents a theoretical range of design rainfall events up to a 24-hour duration, including shorter, more 
intense events. This 24-hour design event is applicable to a wide range of basins, provided basin time of 
concentration does not exceed 24 hours which is the case for this basin. A longer duration storm was considered to 
better represent the multi-event pattern observed in the area, but was not selected because DOT&PF design criteria 
requires use of the 24-hour event. Instead, at the beginning of the simulation, the soil infiltration values were set 
to reflect saturated conditions, and the upstream lakes were set to an elevated level. Soil properties used and 
starting lake WSEs are discussed in more detail below. 

The 1% AEP 24-hour rainfall depth was obtained from NOAA in raster format. Because the rainfall depth varied 
across the basin, GIS processing tools were used to compute the average rainfall depths for each subbasin. The 24-
hour rainfall depths for each subbasin are shown in Table 2. The ranges shown in parentheses are the upper and 
lower 90% confidence interval rainfall depths. 
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Table 2. 1% AEP Rainfall Depths 

Subbasin Value (in) 

SB1 2.94 
(2.36 - 3.71) 

SB2 2.97 
(2.38 - 3.74) 

SB3 3.02 
(2.43 - 3.79) 

SB4 3.04 
(2.45 - 3.82) 

SB5 3.13 
(2.50 - 3.95) 

SB6 3.20 
(2.58 - 4.02) 

SB7 3.39 
(2.73 - 4.27) 

SB8 4.03 
(3.26 - 5.05) 

SB9 3.87 
(3.12 - 4.85) 

 

A project specific local rainfall distribution was developed using NOAA rainfall depths and the NRCS WinTR-20 
software. The hydrology chapters of the NRCS National Engineering Handbook describe the specific procedures 
used by the software. A project specific local rainfall distribution was chosen over the Alaska Highway Drainage 
Manual recommended NRCS Type 1 distribution because it can be tailored to this site based on rainfall patterns in 
this area and can utilize more current rainfall data. The local rainfall distribution is included in Attachment 3. 

Soils. The soil properties were updated to reflect saturated conditions at the start of the design event because multi-
day rain events regularly occur in this area, and because this represents a conservative approach. This was achieved 
by adjusting the initial soil water content to equal the saturated water content. As stated in Section 4.4.1, the 
calibration model represents a dry soil condition because the area experienced dry weather leading up to the 
calibration event, but based on historic flooding in this region, dry conditions are not always expected leading up 
to the 1% AEP event. All other soil properties remained unchanged from the calibration model. 

Land Cover. Basin land cover for the existing conditions model was obtained using the 2011 NLCD, the 2018 MSB 
imagery, and published reference values. Land cover types were spatially assigned to the subbasins using GIS 
processing tools. Under existing conditions, the basin includes a mix of land cover ranging from highly developed 
areas to full forested areas, but with more developed land than the 2000/2001 conditions reflected in the 
calibration model. Average existing conditions percent impervious values ranged from 13 to 34 percent. Values for 
each subbasin are included in Attachment 3. 

Baseflow and Starting Lake WSEs. The starting lake WSEs were increased from the baseflow condition (lake inflow 
equals lake outflow) represented in the calibration model because multi-day rain events regularly occur in this area 
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and because this represents a conservative approach. To establish reasonable starting lake WSEs at the start of the 
design event, the existing conditions model was first run with the starting lake WSEs set at the baseflow condition. 
The results of this test run showed that for the 1% AEP, the water depth in Wasilla Lake and Mud/Cottonwood Lake 
increased by 1.4 feet and 2.1 feet, respectively. To reflect the potential for a higher starting WSE in the lake before 
the 1% AEP occurs, the depth increases from the test run were multiped by 0.25 and added to the starting lake 
WSEs. These elevated WSEs were used as starting lake WSEs at the start of the 1% AEP simulation. 

4.4.3. Full-Build Conditions Model 

A third HEC-HMS model was created to represent a future full-build condition. This model was created by updating 
the existing conditions model to reflect expected future land cover as discussed below. 

Land Cover. The existing conditions land cover was updated to represent full-build conditions using estimates of 
future development in the basin provided by MSB Capital Projects group. Similar to existing conditions, the full-
build conditions basin includes a mix of land cover ranging from highly developed areas to full forested areas, but 
with substantially more developed land. Average full-build conditions percent impervious values ranged from 31 to 
44 percent. Values for each subbasin are included in Attachment 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Narrative and Technical Information in Support of a FEMA Letter of Map Revision (LOMR) Request 
for Cottonwood Creek at Weeping Birch Steet 

 

Page 13 of 25 
 
 

4.5. Peak Flow Comparison 

The existing and full build conditions 1% AEP model results were compared to the flows from the FIS as well as a 
recent nearby DOT&PF project also on Cottonwood Creek. This comparison is shown in Table 3. The ranges shown 
in parentheses are simulated peak flows based on the upper and lower 90% confidence interval rainfall data. 

Table 3. Peak Flow Comparison 

Source Location Hydrologic 
Method 

1% AEP Peak 
Flow Notes 

Project-Specific 
Analysis 
(Existing 

Conditions) 

- Rainfall-Runoff 
Model 

294.3 
(225.1 - 393.6) 

- Does not account for non-
stationarity 

Project-Specific 
Analysis 

(Full Build 
Conditions) 

- Rainfall-Runoff 
Model 

361.4 
(281.5 - 472.5) - Selected for use 

Edlund Road 
Project (recent 
nearby project) 

2,000 feet 
downstream of 

new crossing 

Weighted 2016 
Regression 

Equation-Flood 
Frequency 

Analysis 

327  

- Does not account for non-
stationarity or lake attenuation 
- Based on less than the 
recommended 10 years of data 

FIS 

Reach extends 
from the Parks 
Highway to the 

Inlet 

2003 
Regression 
Equations 

463.3 

- Does not account for non-
stationarity or lake attenuation 
- 2003 Regression Equations 
have been superseded 

 

When considering the methodology and location, this comparison shows the full-build conditions rainfall-runoff 
model results are reasonable. The rainfall-runoff model is expected to provide more appropriate peak flow 
estimates, as it was developed specifically for this site, it accounts for lake attenuation, and it accounts for basin 
non-stationarity. 

The digital HEC-HMS model for the selected flow of 361.4 cfs is provided as Digital Attachment 1. 
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5. Hydraulic Analysis 

Project specific hydraulic considerations and analysis for the new crossing are presented below. 

5.1. Crossing Description 

Prior to this project, no existing infrastructure was present in the area. The average bankfull width of Cottonwood 
Creek in the new crossing vicinity is approximately 30 feet. The average channel slope in this reach is approximately 
0.3%. The floodplain is heavily vegetated with birch and spruce trees. 

The new crossing meets DOT&PF design criteria and consists of a single-span, prestressed box beam bridge with 
vertical soldier pile wall abutments and a 37-foot hydraulic opening. A 36-inch plastic overflow culvert is also located 
approximately 500 feet southwest of the bridge. 

Pre-project and post-project site photos are provided in Figures 6 and 7, respectively. Pre-project and post-project 
aerial imagery of the crossing is provided in Figure 8. 

Figure 6. Pre-Project Photo 

 

Looking Upstream Towards Future New Crossing 
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Figure 7. Post-Project Photo 

 

 

 

 

 

 

 

 

 

 

Looking Upstream at New Crossing 
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Figure 8. Pre-Project and Post-Project Aerial Imagery 

 

The Cottonwood Creek crossing has three key features that must be considered for accurate hydraulic analysis. 
First, the existing floodplain is fairly flat with an average width of approximately 425 feet. Approximately 400 feet 
upstream of the new road crossing, the floodplain splits, creating a shallow side channel. The side channel is heavily 
vegetated and expected to only flow during large flood events. The wide floodplain and the presence of the side 
channel result in multi-directional flow during large discharges. Second, the Edlund Road crossing is located 
approximately 2,000 feet downstream of the recently constructed Weeping Birch crossing. The Edlund Road 
embankment and crossing culvert create a backwater during high flows which has the potential to impact the 
hydraulics at Weeping Birch Street. Third, due to traffic and roadway design considerations, the new road crosses 
Cottonwood Creek at a skew. This further contributes to the multi-directional flow pattern during large discharges. 

5.2. Hydraulic Model/Method Used 

Site-specific hydraulics were evaluated using the Sediment and River Hydraulic Two-Dimensional (SRH-2D) model 
accessed via the Aquaveo Surface Modeling System (SMS) software, Version 13.3. This software was selected for 
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the project because it can handle the key features discussed in Section 5.1 and it has several features that streamline 
the design and scour analysis process. 

5.3. Project Specific Hydraulic Models 

To support the LOMR request, two hydraulic scenarios were modeled for this project. One represents pre-project 
conditions, and the second represents the post-project conditions. Each model is discussed in detail below and 
details are provided in Attachment 3. 

The digital pre-project and post-project SMS files are attached to this report as Digital Attachment 2. This project 
file name is CottonwoodCreekatWeepingBirch.sms and the Pre-Project and Post-Project simulation names are Pre-
Project and Post-Project, respectively. These models have a vertical datum of NGVD29. Results discussed in this 
report are converted to NAVD88 for comparison with the elevations on the FEMA flood maps. 

5.3.1. Pre-Project Model 

The first SRH-2D model was created to simulate the pre-project hydraulics in the vicinity of the new crossing. This 
model provides a baseline for evaluating the project impacts. Figure 9 provides a model schematic, and key features 
of the hydraulic modeling are discussed below. 
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Figure 9. Hydraulic Model Schematic 
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Topography and Hydraulic Structures. The model topography was based on KGB project survey data, Edlund Road 
project topography, and a MSB LiDAR DEM. Channel elevations from the DEM generally represent the water surface 
and not the channel bottom. To accommodate that limitation, a trapezoidal channel shape was approximated based 
on available survey data, and the channel was incorporated into the terrain using a stamping procedure. This was 
only completed in areas outside of the survey limits. 

The culvert at Edlund Road was included in the hydraulic model. Culvert information including location, length, size, 
and material was obtained from information provided by DOT&PF. The FHWA HY-8 software was used within SRH-
2D to compute culvert hydraulics. 

Details regarding channel stamping and the geometry of this culvert are included in Attachment 4. 

Model Extents and Boundary Conditions. The model extends approximately 1,900 feet upstream and 3,200 feet 
downstream of the new crossing. The downstream boundary is located 1,000 feet beyond the Edlund Road crossing 
to include potential hydraulic impacts of that crossing. No additional nearby downstream hydraulic controls were 
identified. 

The upstream boundary condition was defined as a constant inflow to simulate steady flow conditions. The 
downstream boundary condition was defined as constant tailwater elevation assuming normal depth assigned using 
Manning’s equation. 

Mesh. SRH-2D uses a computational grid, called a mesh, to represent the underlying terrain and develop the 
geometric and hydraulic properties that support the two-dimensional (2D) flow computations. The existing 
topography was used to establish the mesh for the baseline conditions hydraulic model. Mesh breaklines and 
refinement areas were used to ensure that key features such as channel banks, road embankments, ditches, and 
side channels were captured in the mesh and would be incorporated into the 2D flow computations. In critical areas, 
the mesh spacing was reduced to a minimum of approximately four feet. A sensitivity analysis was performed to 
help establish the mesh size and to identify areas in need of mesh refinement. Mesh details are included in 
Attachment 4. 

Manning’s n Assignment. For the main channel and overbanks of Cottonwood Creek, a base Manning’s n value was 
established using pebble count data (obtained during a site visit) and the Limerinos equation. The base value was 
then modified to account for channel slope, vegetation, uniformity, sinuosity, etc. using the Cowen Method.  

Aerial imagery correlated to standard published values were used for developed areas such as paved roads and 
gravel roads. 

Values used are shown in Table 4. Additional Manning’s n details are included in Attachment 4. 
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Table 4. Baseline Manning’s n Values 

Land Cover Value 

Main Channel 0.044 

Overbank 0.08 

Open Overbank 0.055 

Pavement 0.016 

Gravel 0.02 

Grass 0.03 

Buildings 0.2 
 

Model Control. A range of time steps were considered, and a time step of 5 seconds was selected. This timestep 
best minimizes the model process time and convergence error while maintaining continuity and consistent results. 

A model simulation time of 12 hours was selected based on a trial-and-error process. The model run time was set 
long enough to allow the model to reach a stable, steady-state condition. 

5.3.2. Post-Project Conditions 

A second SRH-2D model was created to simulate the post-project hydraulics. This model was created by updating 
the pre-project model to include the new crossing. Key model updates as discussed below. 

Topography and Hydraulic Structures. An as-built survey of the new Weeping Birch embankment, bridge, and 
overflow culvert was used to reflect this project’s construction. The model topography was updated accordingly. 

Pressure flow through the new bridge does not occur during the 1% AEP. For this reason, a pressure zone simulating 
the bridge deck was not incorporated into the model. 

The new overflow culvert was also included in the updated hydraulic model using the same approach as the 
described for the Edlund Road culvert. Details regarding the geometry of this culvert are included in Attachment 4. 

Mesh. The pre-project mesh was updated to reflect the post-project topography. Additional mesh breaklines and 
refinement areas were used to ensure that key features such as the new road, ditches, and bridge opening were 
captured in the mesh. In critical areas, the mesh spacing was further reduced to a minimum of approximately two 
feet. Details of the proposed mesh are included in Attachment 4. 

Manning’s n Assignment. Standard published values were used to assign manning’s n values for areas with 
roughness changes compared to the baseline conditions hydraulic model. Values used are shown in Table 5. 
Additional Manning’s n details are provided in Attachment 4. 
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Table 5. Additional Manning’s n Values 

Land Cover Value 

Wingwalls 0.04 

Reconstructed Bank 0.05 

Riprap with Vegetative Mat 0.046 

Riprap 0.06 
 

5.4. Results 

The hydraulic model results and comparison to effective FEMA mapping are discussed below and shown graphically 
in Figures 10, 11, and 12. WSE comparisons are provided in Table 6. 

Figure 10. Pre-Project vs Effective 1% AEP Flood Extents 

 

As shown in Figure 10, the pre-project flood mapping is similar to the effective flood mapping at cross sections 2 
and 3. As shown in Table 6, the effective WSE at cross section 3 is 0.9 feet higher than the pre-project WSE, but this 
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is expected because project specific hydrology is being used. A major difference in plan view extents at this location 
is not expected because the floodplain is more confined in this area. 

At cross section 1, the pre-project flood mapping shows a larger flooded area than the effective mapping. This is 
due to the backwater effect of the Edlund Road crossing, which is not accounted for in the FEMA analysis. 

Figure 11. Post-Project vs Effective 1% AEP Flood Extents 

 

Similar to the pre-project flood mapping and as Shown in Figure 11, the post-project flood mapping is comparable 
to the effective flood mapping at cross section 3, and it results in a larger flooded area than the effective mapping 
at cross section 1. Cross section 2 overlaps with the new Weeping Birch Street roadway centerline, and the resulting 
post-project WSE is slightly higher than the effective WSE. The floodplain in this location is wide and flat, and the 
small increase in WSE causes floodwaters to be directed to the small side channel located south of the main channel 
near cross section 2. 
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Figure 12. Pre-Project vs Post-Project 1% AEP Flood Extents 

 

As shown in Figure 12 and Table 6 below, the post-project WSE is unchanged from pre-project conditions at cross 
sections 1 and 3. The post-project conditions results in a 0.2-foot rise from existing conditions at cross section 2. As 
previously discussed, the floodplain in this location is wide and flat, and the small increase in WSE causes 
floodwaters to be directed to the small side channel located south of the main channel near cross section 2.  

WSE values for all comparison cases are provided in Table 6, below. 

Table 6. 1% AEP WSE Comparison 

Cross Section 
(See Figure) 

WSE (ft) WSE Rise (ft) 

Effective 
(463.4cfs) 

Pre-Project 
(361.4cfs) 

Post-Project 
(361.4cfs) 

FEMA to 
Post-Project 

Pre-Project to 
Post-Project 

1 262.4 264.0 264.0 1.6 0.0 

2 267.9 267.9 268.1 0.2 0.2 

3 272.4 271.5 271.5 -0.9 0.0 

Notes: Elevations are in NAVD88 vertical datum. WSEs given are for main channel. 
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5.5. Reach to be Revised 

The requested reach to be revised extends from Edlund Road upstream to cross section 3. 

Downstream Tie-In. Edlund Road was selected as the downstream tie-in for the following reasons: 

− The effective, pre-project, and post-project mapping all show no Edlund Road overtopping. This provides a 
break in the mapping, making it an ideal tie-in location because no transition is required between the 
effective and revised extents. 

− The pre-project and post-project WSEs at Cross Section 1 match. 

Upstream Tie-In. Cross section 3 was selected as the upstream tie-in location because the floodplain is more 
confined in this area. The effective and revised flood extents are generally similar despite the 0.9-foot WSE 
difference. This is outside FEMA’s required difference of 0.5 feet for tie-in locations. Because project specific 
hydrology is being used, a tie-in location with a WSE difference of less the 0.5 feet is not expected at any nearby 
cross section. The next upstream break in the effective mapping is at Fern Street which is well outside the current 
study extents. Similar to Edlund Road, the backwater from the Fern Street crossing is not accounted in the FEMA 
analysis. Compared to the Edlund Road crossing, the Fern Steet culvert crossing is older and has a smaller hydraulic 
opening. So, if the Post-Project model were extended to Fern Steet, it is possible the Post-Project extents would 
show Fern Steet overtopping, making it a poor tie-in location. Cross section 3 was considered a reasonable tie-in 
location because the confinement noted above results in a relatively smooth transition. 

The post-project 1% AEP flood extent GIS files for the revision area are provided as Digital Attachment 3. 

6. Certified Topographic Work Map 

A certified map meeting the requirements outlined in MT-2 Form 2 is provided as Attachment 5. 

7. Annotated FIRM 

An annotated FIRM for this LOMR request is provided as Attachment 6. The FEMA cross section locations have been 
modified to represent post-project conditions. 

The revised cross section GIS files are provided as Digital Attachment 4. 

8. Review Fee Payment 

Based on FEMA’s online fee schedule, this request is expected to be considered a “LOMR based on bridge, culvert, 
channel, hydrology, or combination thereof”. If submitted online, the fee for this type of request is $8,000. The 
FEMA Payment Information Form is provided as Attachment 7. Please note this form requires payment method 
information to be added prior to submittal to FEMA. 
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9. Proposed/As-built Plans 

The relevant sheets from this project’s design plans are provided as Attachment 8. 

10. Property Owner Notification 

This LOMR request requires either public notification of the revision or induvial legal notices to affected property 
owners. Notification documentation is required to be submitted with the LOMR request. See the FEMA MT-2 Form 
Instructions for sample notification templates. Property notification will be coordinated by either the DOT&PF or 
the MSB.  

11. Other MT-2 Submittal Requirements that at N/A 

− Meet 65.10 Requirement: This is N/A. This project does not include a berm/levee/floodwall to reduce the 
flood hazard. 

− Operation and Maintenance Plan: This is N/A. The project does not include a berm, levee, floodwall, dam, 
or detention basin to reduce the flood hazard. 

− Floodway Notice: This is N/A. The floodway is not mapped for this area. 

− Endangered Species Act: This is N/A. The project is already constructed. 

− Regulatory Requirements of 44 CFR 65.12. This is N/A. The floodway is not mapped for this area. 
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− Topography 

 Project Survey. Detailed topographic information for Cottonwood Creek was 
obtained from the KGB project topographic survey completed by DOT&PF in the fall 
of 2018 and winter of 2019. The survey extends approximately 200 feet upstream and 
375 feet downstream of the new crossing. The cross-section spacing varies from 
approximately 10 feet in the immediate vicinity of the new crossing up to 
approximately 40 feet near the survey limits. This information was used to 
characterize channel elevation, shape, slopes, and bankfull width. These data have 
a vertical datum of NGVD29 and a horizontal datum of NAD83 SV1. 

 Edlund Road Project Survey and Design. The Edlund Road project topographic survey 
was completed by DOT&PF in 2015 and 2016. The Edlund Road survey extends 
approximately 325 feet upstream and downstream of Edlund Road with a cross 
section spacing of approximately 40 feet. This survey was used to supplement the 
KGB project survey. The Edlund Road Project design was completed by Kinney 
Engineering, LLC and was provided by DOT&PF. The design information was used to 
determine the size and characteristics of the Edlund Road crossing. These data have 
a vertical datum of NGVD29 and a horizontal datum of NAD83 SV1. 

 2011 LiDAR DEM. A 1-meter (3.28-foot) resolution DEM from the MSB 2011 LIDAR 
dataset was used to delineate the drainage basin and to supplement the KGB project 
survey. Prior to using the DEM, a vertical translation of -6.07 feet was applied to 
convert the elevations from NAVD88 to NGVD29. This translation was approximated 
by computing the average difference between the DEM and eight survey shots along 
the centerline of KGB road near the new crossing and was confirmed by DOT&PF 
Survey. The data was also horizontally translated from NAD83 SPAK4 to NAD83 SV1 
using transformation parameters provided by DOT&PF Survey. The accuracy is as 
follows: 95% CI FVA = 7.2in and 95% CI CVA = 13.8in. 

 Project Design. The road design was completed by DOT&PF and was provided in CAD 
format. This information was used to characterize the new road embankment outside 
the floodplain. 

 As-built Information. An as-built survey of the new road within the floodplain, bridge, 
and overflow culvert was provided by DOT&PF. This survey was completed in 
November of 2024. This information was used to characterize the new road 
embankment within the floodplain, bridge deck location, and bridge abutment 
locations. 

− Aerial Imagery. Historical MSB aerial imagery was obtained from the MSB online GIS server. 
This imagery was used for developing model inputs and supporting graphics. 

− Lake Bathymetry. Lake bathymetry for Cottonwood, Mud, and Wasilla lakes was obtained 
from maps presented in the Alaska Department of Fish and Game Regional Information 
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Report Number 2A00-23 dated May 2000. Lake bathymetry was used to support hydrologic 
routing upstream of the new crossing. 

− Culvert Information. Culvert data for various culverts on Cottonwood Creek were obtained 
from the Alaska Department of Fish and Game Fish Resource Monitor application. This 
included size, shape, length, relative elevation, and end treatment.  The culvert data was 
primarily used to support hydrologic routing upstream of the new crossing. 

− Land Cover Information 

 Historic. Historic land cover for the area was obtained from the Multi-Resolution 
Land Characteristics Consortium 2001 NLCD. The database provides land cover 
geographic data in raster form with areas delineated into 16 different land use or land 
cover categories. This information was used for input into the hydrologic calibration 
model. 

 Existing. Existing land cover for the area was obtained from the Multi-Resolution Land 
Characteristics Consortium 2011 NLCD and from 2018 MSB aerial imagery. These 
data were the most current available at the start of this study. This information was 
used for input into the hydrologic existing conditions model. 

 Full-Build. General estimates regarding types and locations of future development 
within the drainage basin was based on information from the MSB Capital Projects 
group (contacted in July of 2018). This information was used for input into the 
hydrologic full-build conditions model. 

− Soils Information. Soil data were obtained from the NRCS 2017 Alaska Gridded Soil Survey 
Database. These soil data were used to define the soil characteristics throughout the 
drainage basin. 

− Rainfall Data 

 Historic. Historic rainfall gage data were obtained from the National Centers for 
Environmental Information (formerly the National Climatic Data Center) Climate 
Data Online application. These data were used for hydrologic model calibration. 

 Design Event Depths. Design rain event depths were obtained from the NOAA Atlas 
14, Volume 7 publication dated 2012. The NOAA Precipitation Frequency Data Server 
was used to obtain this publication’s data in raster form for specific rain events. The 
publication also contains a historical precipitation trend analysis that was used for 
the climate non-stationarity analysis. 

− Historic Stream Data. Historic stream gage data were obtained from the USGS National 
Water Information System Web Interface. These data were used for hydrologic model 
calibration. 

− Parcel and Right-of-Way Mapping. Parcel and right-of-way mapping was provided by DOT&PF 
This information was supplemented with data obtained from the MSB online GIS server. 
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− Previous Flood Studies and Mapping 

 Flood Insurance Study. The 2019 MSB FEMA Flood Insurance Study was obtained 
from FEMA’s Map Service Center. The Cottonwood Creek FEMA model file was 
provided by MSB Floodplain Administrator. 

 Edlund Project Hydrologic and Hydraulic (H&H) Report. Kinney Engineering, LLC 
provided the H&H report dated 8-9-16 for the Edlund Road project. The hydrologic 
information from this report was compared to the hydrology developed for this 
project. 
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(Attached as separate files within this document) 
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Hydrologic Modeling Details
Subbasin Summary

Land Cover Routing

Palmer Wasilla
Initial 
Content 
(fraction)

Saturated 
Content 
(fraction)

Suction 
(in)

Conductivity 
(in/hr)

Impervious 
(%)

Time of 
Concentration 

(hr)

Storage 
Coefficient

Downstream Connection

1 1.41 0.0 1.0 0.499 0.499 16.67 0.21 51 4.36 2.62 J1
2 0.79 0.0 1.0 0.499 0.499 17.08 0.21 54 2.66 1.60 J2 (USGS Gage)
3 4.48 0.0 1.0 0.497 0.497 17.56 0.20 47 2.01 1.21 Wasilla Lake
4 1.25 1.0 0.0 0.497 0.497 17.78 0.19 41 2.10 1.26 Cottonwood / Mud Lakes
5 2.68 0.7 0.3 0.496 0.496 18.46 0.18 43 2.29 1.38 Cottonwood / Mud Lakes
6 3.79 0.3 0.7 0.497 0.497 17.73 0.20 34 4.78 2.87 J4
7 0.61 1.0 0.0 0.497 0.497 17.71 0.20 31 4.86 2.91 J3
8 3.59 1.0 0.0 0.499 0.499 17.02 0.21 31 6.13 3.68 J3
9 4.33 1.0 0.0 0.499 0.499 17.06 0.21 34 7.34 4.40 J4

Gage Weights Soils Transformation

Subbasin
Area 

(square 
miles)
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Hydrologic Modeling Details
Reach Summary with Schematic

Side Slopes 
(_H:1V)

Depth 
(ft)

Bottom 
Width (ft)

Side Slopes 
(_H:1V)

Depth 
(ft)

Bench 
Width (ft)

Downstream Connection
Upstream 
Connection

R1 3 1 19.5 3 4 3 J1 (Project Site) J2
R2 3 1 30 6 4 3 J2 (USGS Gage) Wasilla Lake
R3 3 0.75 7.5 2.5 4 3 Cottonwood / Mud Lakes J3
R4 4 1.5 2 3 1.5 119.25 J3 J4

Reach

FloodplainMain Channel Routing
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Hydrologic Modeling Details
Rating Curves

*Cottonwood and Mud lakes act as one storage unit under flood condtions.
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Hydrologic Modeling Details
Rainfall Distribution
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Hydrologic Modeling Details
Soil Property Lookup Table

Texture Class
NRCS Soil 
Group1

Saturated Content ‐ 
Porosity2 (fraction)

Conductivity2 

(in/hr)
Suction2 

(in)
Intitial Content ‐ Field 
Capacity3 (fraction)

Loamy Sand A 0.437 2.406 5.59 0.105
Silt Loam B 0.501 0.268 15.91 0.284
Clay Loam C 0.464 0.091 17.56 0.31

Clay D 0.475 0.024 28.11 0.378

Notes:

1 ‐ SWMM User Manual, 2010, Page 161
2 ‐ HEC‐HMS Technical Reference Manual, 2000, Page 43
3 ‐ SWMM User Manual, 2010, Page 160
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Hydrologic Modeling Details
Percent Impervious Lookup Table

NLCD Classification NLCD ID Impervious1 (%)
Open Water 11 100

Perennial Ice/Snow 12 100
Developed, Open Space 21 15
Developed, Low Intensity 22 40

Developed, Medium Intensity 23 70
Developed, High Intensity 24 95

Barren Land 31 2
Deciduous Forest 41 2
Evergreen Forest 42 2
Mixed Forest 43 2
Dwarf Shrub 51 2
Shrub/Scrub 52 2
Pasture/Hay 81 2

Cultivated Crops 82 2
Woody Wetlands 90 100

Emergent Herbaceous Wetlands 95 100

Notes:

1 ‐ Assigned based on aerial imagery, NLCD classification descriptions, 
and SWMM Hydrology Reference Manual Page 66 (2016)
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Terrain Stamping 
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Main Channel 

Parameter Value Notes 

Channel Width (ft) 5 to 20 Assigned based on LIDAR data and image 

Channel Depth (ft) 0.75 Assigned based on comparing survey and LIDAR data 

Side Slope (_H:1V) 3 Assigned based on survey data 
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Edlund Culvert 
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Culvert Data 
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Post-Project Weeping Birch Overflow Culvert 
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Boundary Condition Data 
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Downstream Normal Depth Assumptions 

Parameter Value Notes 

Composite Manning's n 0.055 
Approximate weighted average 
of main channel and overbank 
values 

Slope (ft/ft) 0.0056 Assigned based on LIDAR data 
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Pre-Project Mesh Summary 

 

 

 

 

 

 

 

 

 

 

Angle Representation Region
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Mesh Data 
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Post-Project Mesh Summary 
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Manning’s n Assignment 
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Cowan Method Summary 

Factor 

Main Channel Overbank Open Overbank 

Refrence1 
Value Channel 

Conditions Value Channel 
Conditions Value Channel 

Conditions 

Base Value (nb) 0.04 - 0.04 - 0.04 - Equation 
52 

Degree of Irregularity (n1) 0 None 0 None 0 None Table 2 

Variation in Channel Cross Section (n2) 0 None 0 None 0 None Table 2 

Effect of Obstruction (n3) 0.002 Negligible - Mid 0.005 Minor - Low 0.005 Minor - Low Table 2 

Amount of vegetation (n4) 0.002 Small - Low 0.035 Large - Mid 0.01 Medium - Low Table 2 

Degree of meandering (m) 1 Minor 1 Minor 1 Minor Table 2 

Channel Value (n) 0.044   0.08   0.055   Equation 3 

        
Notes:        
1 - Guide for Selecting Manning's Roughness Coefficients for Natural Channels and Flood Plains, USGS, 1989  
2 - Inputs from field measurements        
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Manning’s n Assignment 
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Standard Published Values 

Surface Value Reference / Notes 
Pavement 0.016 Table 5.1.11 

Gravel 0.02 Table 5.1.11 

Grass 0.03 Table 5.1.11 
Building/Connex 0.2 Selected and tested with sensitivity analysis 
Riprap 0.06 Table 2.22 - Assume 3.3' flow depth and Class I / Value rounded 

   
Notes:   
1 - Water Resources Engineering, Mays, 2011 
2 - HEC-15 Design of Roadside Channels with Flexible Linings, FHWA, 2005 
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Pre-Project Manning’s Schematic 
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Post-Project Manning’s Schematic 
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Attachment 5: Certified Topographic Work Map 
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Attachment 6: Annotated FIRM 
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Narrative and Technical Information in Support of a FEMA Letter of Map Revision (LOMR) Request 
for Cottonwood Creek at Weeping Birch Steet 

 

 
 
 

 

 

Attachment 7: FEMA Payment Information Form 
 

(Attached as separate files within this document) 
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Attachment 8: Relevant Design Plans 
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FEDERAL EMERGENCY MANAGEMENT AGENCY
 


PAYMENT INFORMATION FORM
 


          


         :Community Name


Project Identifier:


 
MT-1 application     


T-2 application    
  


Type of Request:  


     
 


 
  


THIS FORM MUST BE MAILED, ALONG WITH THE APPROPRIATE FEE, TO THE ADDRESS BELOW OR E-MAILED TO THE E-MAIL 
ADDRESS BELOW.


Please make check or money order payable to the National Flood Insurance Program.  


 


      
 


 


 


  
 
 
 
 
 
 
  E
 
 


 


             ): _______________    Check No.:          ____ _________ __  Amou nt:         


 


  INITIAL FEE      FINAL FEE      FEE BALANCE**      MASTER CARD    VISA        MONEY ORDER  
 


   


                                   —  —  —  


    1   2     3     4                5     6   7     8                 9   10   11     12              13   14 15   16        


     


     Month  


        


                         


 


 
                                                    _________________________________________________________________  


 
         : 


 
          


          


 


 


             


 



  


 
  


 M


Request No.  (if known


* CHECK   


*Note:   Check only for EDR and/or Alluvial Fan requests (as  appropriate). 


**Note: Check only if submitting a corrected fee for an ongoing request.  


 
  DR application  


 


LOMC Clearinghouse 
3601 Eisenhower Ave. Suite 500 Alexandria, VA
22304-6426
Attn.: LOMC Manager 


FEMA Project Library 
3601 Eisenhower Ave. Suite 500 Alexandria, VA
22304-6426
E-mail: FEMA-EngineeringLibrary@fema.dhs.gov 


COMPLETE  THIS SECTION ONLY  IF PAYING BY CREDIT CARD  


 
CARD NUMBER              EXP. DATE  


—


Year 


Date                                                                                                                    Signature  


NAME  (AS IT APPEARS ON CARD)
(please  print or type)  


ADDRESS:  
(for your  
credit card  
receipt-please   
print or type)  
 


DAYTIME PHONE:


 


FEMA Form 81-107 Payment Information Form 


Matanuska-Susitna Borough





		MT1 application: Off

		MT2 application: On

		EDR application: Off

		Amount: $8,000

		INITIAL FEE: Off

		FINAL FEE: Off

		FEE BALANCE: Off

		MASTER CARD: Off

		VISA: Off

		CHECK: Off

		MONEY ORDER: Off

		1: 

		5: 

		9: 

		13: 

		Month: 

		Year: 

		Date_5: 

		NAME AS IT APPEARS ON CARD: 

		ADDRESS: 

		credit card: 

		DAYTIME PHONE: 

		Project Identifier: LOMR Request for Cottonwood Creek at Weeping Birch Street

		Request Number: 

		Check Number: 
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OMB Control Number: 1660-0016 
Expiration: 1/31/2024


DEPARTMENT OF HOMELAND SECURITY
Federal Emergency Management Agency
OVERVIEW & CONCURRENCE FORM 


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, 500 C Street, SW, Washington, DC 20472 , 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).  All CLOMRs require documentation of compliance with the 


Endangered Species Act.  Refer to the Instructions for details.


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


2.    a. Flooding Source:


        b. Types of Flooding:   Riverine   Coastal   Shallow Flooding (e.g., Zones AO and AH)


  Alluvial Fan   Lakes   Other (Attach Description)


3.    Project Name/Identifier:


4.    FEMA zone designations  (choices:  A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)


       a. Effective:


       b. Revised:
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 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   Hydrologic Analysis   Corrections


  Weir-Dam Changes   Levee Certification   Alluvial Fan Analysis   Natural Changes


  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.


        b.   The area of revision encompasses the following structures (check all that apply)


Structures:   Channelization   Levee/Floodwall   Bridge/Culvert


  Dam   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


  No, Attach Explanation


  Fee amount:  $


-  Please see the DHS-FEMA Web site at http://www.fema.gov/forms-documents-and-software/flood-
map-related-fees for Fee Amounts and Exemptions.


D. SIGNATURES


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


 Name:  Company:


 Mailing Address:  Daytime Telephone: Fax No.:


 E-mail Address:


 Signature of Requestor (required):


Date:


  2. COMMUNITY CONCURRENCE
As the community official responsible for floodplain management, I 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, I 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:


 Community Name: Mailing Address:


 Daytime Telephone: Fax No.:


 E-mail Address:


 Community Official's Signature (required): Date:
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  3. 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.  I 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:  License No.: Expiration Date:


 Company Name:


 Telephone No.: Fax No.:


 E-mail Address:


 Mailing Address:


 Signature: Date:


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


Form Name and (Number) 


  Riverine Hydrology and Hydraulics Form (Form 2)


  Riverine Structures Form (Form 3)


  Coastal Analysis Form (Form 4)


  Coastal Structures Form (Form 5)


  Alluvial Fan Flooding Form (Form 6)


Required if …


New or revised discharges or water-
surface elevations


Channel is modified, addition/revision of 
bridge/culverts, addition/revision of 
levee/floodwall, addition/revision of dam


New or revised coastal elevations


Addition/revision of coastal structure


Flood control measures on alluvial fans Seal (Optional)
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OMB Control Number: 1660-0016 
Expiration: 1/31/2024


DEPARTMENT OF HOMELAND SECURITY
Federal Emergency Management Agency


RIVERINE HYDROLOGY & HYDRAULICS FORM (FORM 2)


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 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, 500 C Street, SW, Washington, DC 20472 , 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:


Note: Fill out one form for each flooding source studied


A.  HYDROLOGY


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


  Not revised (skip to section B)   No existing analysis   Improved data


  Alternative methodology   Proposed Conditions (CLOMR)   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)


  Precipitation/Runoff Model g Specify Model: Duration: Rainfall Amount:


  Statistical Analysis of Gage Records


  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.


 4. HEC-RAS File Description**:
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B.  HYDRAULICS


 1. Reach to be Revised


Description Cross Section Water-Surface Elevation (ft.)


Effective Proposed/Revised


Downstream Limit*


Upstream Limit*


*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:


  Steady State    Unsteady State   One-Dimensional   Two-Dimentional
 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. HEC-RAS File Description**:


Models Submitted Natural Run Floodway Run Datum


Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name:


Corrected Effective Model* File Name: Plan Name: File Name: Plan Name:


Existing or Pre-Project 
Conditions Model File Name: Plan Name: File Name: Plan Name:


Revised or Post-Project 
Conditions Model File Name: Plan Name: File Name: Plan Name:


Other - (attach description) File Name: Plan Name: File Name: Plan Name:


* For details, refer to the corresponding section of the instructions. 
**See instructions for information about modeling other then HEC-RAS.   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.).


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


 Source:  Date:


Vertical Datum: Spatial Projection:


 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) or Special Flood Hazard Areas (SFHAs) increase 
       compared to the effective BFEs? Yes No


If Yes, please attach proof of property owner notification.  Examples of property owner notifications can be found in 
the MT-2 Form 2 Instructions.


 2. 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.


 3. Does the request involve the placement or proposed placement of fill? 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.


 4. Does the request involve the placement or proposed placement of fill? 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 Elements and examples of regulatory floodway 
revision notification can be found in the MT-2 Form 2 Instructions.


 5. 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. 





