






 

  3 

Kokopelli Subdivision                               Flood Hazard Assessment 
and Mitigation Alternatives Report 

Flood Study and Mitigation Alternatives             PN 60487201 

 

Introduction 

The Kokopelli Subdivision is an existing single family residential subdivision located in City of Aztec, New 
Mexico. The subdivision has experienced flooding as recently as August of 2015 due to significant rainfall 
events and minimal drainage infrastructure. The watershed area includes in part, the Hampton Arroyo 
watershed which encompasses approximately 4.5 square miles. The upstream portion of the watershed 
is predominantly undeveloped prior to entering the subdivision, flowing through, and ultimately 
discharging into the Animas River. Development of the subdivision has provided minimal drainage 
infrastructure resulting in a reduction of flood conveyance capacity prior to outfall into the arroyo.  

Purpose 

AECOM Technical Services (AECOM) was contracted to provide professional engineering consulting 
services to the City of Aztec (Client) for this Kokopelli Subdivision Flood Hazard Assessment and the 
preparation of the Recommended Mitigation Alternative. This report details the existing drainage 
conditions, the drainage criteria and processes used in calculations and modelling, hydrology, hydraulics, 
and mitigation alternatives for the Kokopelli Subdivision. The primary goals are to identify areas of 
concern that contribute to drainage failures, recommend mitigation alternatives to reduce potential 
flooding, and work with the City of Aztec to help apply for grants to seek funding for future remediation 
projects.  

Location 

The Kokopelli Subdivision is located in the north central portion of the City of Aztec in San Juan County, 
New Mexico. The project location map is shown in Figure 1. 
 
The Hampton Arroyo extends northwesterly through the subdivision, beneath U.S. Highway 550, with 
ultimate outfall into the Animas River. The upper limit of the watershed area is subject to large erosional 
events due to non-cohesive sand and gravel that easily migrate during high intensity rainfall events.  
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                              Figure 1: Project Location Map 

 

Background 

The City of Aztec area has experienced significant flooding and erosion problems associated with 
monsoon rainfall events. The most recent rainfall and flooding event was observed in August 2015. The 
erosion and incision of the upstream areas contribute high sediment loads that are carried downstream 
into town where the topography becomes shallower. The change in grade causes sedimentation and 
subsequent flooding throughout the City. Neighborhoods such as the Kokopelli Subdivision and 
roadways have had significant flooding and sediment deposition.  

FEMA Floodplain Classification 

The Federal Emergency Management Agency (FEMA) indicates that the Kokopelli subdivision is a part of 
the Hampton Arroyo watershed and is encompassed by Flood Insurance Rate Map (FIRM) Panel 
350065F0730, dated August 5, 2010. The FIRM Panel indicates that the Kokopelli subdivision is located 
within Flood Zone “A”. Flood Zone “A” is defined by the Federal Emergency Management Agency 
(FEMA) and the FIRM Panel as follows: 
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Floodzone “A”: 
 
Special Flood Hazard Areas (SFHAs) subject to inundation by the 1% annual chance flood; No Base Flood 
Elevations determined.  
 
The effective FIRM panel is attached in Appendix A. 

Survey and Mapping Information 

The City of Aztec provided 1-ft contour Light Detection and Ranging (LiDAR) topographic data for use in 
the watershed delineation and hydrologic/hydraulic analysis. The topographic data provided by the City 
of Aztec is based on the following datum: 

• Horizontal Datum: Re-projected into the New Mexico State Plane West, North American Datum 
1983 (NAD83) coordinate system North American Datum 1983 (NAD83), projected to State 
Plane New Mexico West projection 

• Vertical Datum: North American Vertical Datum 1988 (NAVD88) 
 
The contour data was deemed suitable for use in this study due to the high density of point data used in 
the survey collection process which increases the accuracy and reliability of the data set. The LiDAR data 
was collected in April 2015. Aerial imagery was also collected and provided by the City of Aztec. 

Public Outreach 

AECOM assisted Aztec with public outreach and coordination. Several community outreach meetings 
were conducted to interact with residents. Residents and community leaders expressed their concerns 
and related their individual flood stories. Large displays were created to show 2D modeling results to the 
public and explained them to homeowners. Residents reviewed the model results and shared their 
observations according to flooding events. The observations and input were received and used to 
calibrate the model results based on resident input. 
 

Engineering Analysis 

The engineering support for this study utilized Environmental Systems Research Institute’s (ESRI) Arc 
Geographic Information System (ArcGIS), U.S. Army Corps of Engineers (USACE) Hydrologic Engineering 
Center Hydrologic Modeling System (HEC-HMS) Version 4.1,  Hydrologic Engineering Center River 
Analysis System (HEC-RAS)  Version 4.1.0,FLO-2D Pro and AutoCAD 2016. 
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Hydrology and Hydraulic Analysis – Existing Conditions Using FLO-2D 

FLO-2D Model  

A grid-based 2D model was prepared to perform the hydrologic and hydraulic analyses. The grid-based 
2D model was necessary to analyze the current conditions (referred as existing conditions) and impact 
of problematic flood mitigation improvements in future (referred as proposed conditions). A rain-on grid 
approach was used to simulate the existing conditions using FLO-2D PRO. The project boundary used for 
the analysis is shown in Figure 2. 

A multi-frequency hydrologic and hydraulic analysis was prepared for the Kokopelli watershed. The 
following storm events were computed for the Kokopelli Watershed. 

• 2-year, 24-hour 
• 10-year, 24-hour 
• 25-year, 24-hour 
• 50-year, 24-hour 
• 100-year, 24-hour 

 
A detailed discussion of the analysis criteria, development of hydrologic and hydraulic parameters, and 
modeling results are discussed in the following sections. 
 

Rainfall Distribution    

AECOM incorporated precipitation data into the hydrologic models in accordance with NMSHTD 
guidelines coupled with National Oceanic and Atmosperic Administration (NOAA) Atlas 14 precipitation 
data for each of the storms indicated previously. The precipitation depth, duration, frequency data 
based on the centroid of the Kokopelli Watershed is summarized in the Table 1.  
 
For hydrologic studies in the State of New Mexico, a modified NOAA-SCS rainfall distribution is used for 
modelling storm events. This distribution establishes the peak rainfall intensity at hour six in a 24-hour 
storm event. The procedure for development of the distribution is found in the NMSHTD Hydrology 
Manual Volume I in section 3.3.1.2.3. The rainfall distribution is unique to the Kokopelli Subdivision 
watershed and developed for each of the 2-, 10-, 25-, 50-, and 100-year; 24-hour events modeled 
herein. Each frequency specific distribution is summarized in Table 2. The modified rainfall distribution 
was enter in the FLO-2D model. 
 
The details of the rainfall distribution calculation is attached in Appendix B. 
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Table 1: NOAA 14 Precipitation Depths 

PRECIPITATION DEPTH  
[inches] 

DURATION 
STORM FREQUENCY 

1-YR 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 500-YR 
5-min 0.15 0.19 0.26 0.31 0.39 0.45 0.52 0.71 

10-min 0.23 0.29 0.39 0.47 0.59 0.69 0.8 1.08 
15-min 0.28 0.36 0.48 0.59 0.73 0.86 0.99 1.33 
30-min 0.38 0.48 0.65 0.79 0.99 1.15 1.33 1.80 
60-min 0.47 0.6 0.81 0.98 1.22 1.43 1.65 2.22 

2-hr 0.54 0.69 0.91 1.10 1.37 1.60 1.84 2.51 
3-hr 0.59 0.74 0.95 1.14 1.4 1.62 1.86 2.51 
6-hr 0.71 0.88 1.1 1.30 1.57 1.8 2.05 2.70 

12-hr 0.84 1.05 1.29 1.49 1.77 1.99 2.21 2.77 
24-hr 0.93 1.17 1.48 1.74 2.09 2.37 2.66 3.38 
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Table 2: Frequency Specific Distribution  

DURATION 
[hours] 

CUMULATIVE DEPTH [%] 
2-YEAR 10-YEAR 25-YEAR 50-YEAR 100-YEAR 

0 0 0 0 0 0 
0.25 0.025 0.018 0.016 0.013 0.010 
0.5 0.050 0.036 0.032 0.027 0.020 

0.75 0.074 0.055 0.048 0.040 0.030 
1 0.114 0.085 0.075 0.065 0.054 

1.25 0.134 0.101 0.089 0.078 0.066 
1.5 0.156 0.112 0.096 0.082 0.070 

1.75 0.174 0.130 0.114 0.100 0.087 
2 0.193 0.147 0.132 0.118 0.105 

2.5 0.242 0.201 0.187 0.177 0.165 
3 0.549 0.539 0.538 0.539 0.536 

3.5 0.656 0.655 0.660 0.662 0.665 
4 0.705 0.709 0.715 0.722 0.726 
5 0.723 0.727 0.733 0.739 0.743 
6 0.742 0.744 0.751 0.757 0.761 
7 0.763 0.756 0.758 0.762 0.765 
8 0.783 0.771 0.772 0.774 0.777 
9 0.823 0.802 0.799 0.800 0.801 

10 0.848 0.820 0.815 0.813 0.811 
11 0.873 0.838 0.831 0.826 0.821 
12 0.897 0.856 0.847 0.840 0.831 
14 0.915 0.880 0.872 0.866 0.859 
16 0.932 0.904 0.898 0.893 0.887 
18 0.949 0.928 0.923 0.920 0.915 
20 0.966 0.952 0.949 0.947 0.944 
22 0.983 0.976 0.974 0.973 0.972 
24 1.000 1.000 1.000 1.000 1.000 
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Grids 

A 10-foot x 10-foot grid size was used for the FLO-2D analysis. The smaller grid size was selected to get a 
good resolution of the features such as roads and buildings. 

Topography 

Details of the survey and topography are discussed earlier under Survey and Mapping Information. 

Boundary Conditions 

A boundary condition based on normal depth flow at the outflow nodes was used in the model to 
discharge water off the grid system. This prevents water from accumulating in the model, and allows 
flows to exit the system. The outflow nodes were selected along the west, north and northeast project 
boundary.  

For areas outside the Kokopelli project area the inflow hydrograph were obtained from the Hampton 
Arroyo HEC-HMS hydrologic model. The HEC-HMS model was developed as part of the Hampton Arroyo 
Master Drainage Report (Reference 2). Figure 3 shows the FLO-2D project boundary and inflow node 
locations that correspond to the HEC-HMS model. The details of the inflow node locations and 
hydrograph from HEC-HMS model are attached in Appendix B. 
 

Land Use 

Rainfall loss/soil infiltration parameters were characterized throughout the watershed for existing land 
use conditions with the use of the Soil Conservation Service (SCS) Curve Number (CN) methodology. A 
modified land use file was created coupled with the Natural Resources Conservation Service (NRCS) 
Online Web Soil Survey data. The existing land use condition was based on the Parcel Assessor data 
obtained from City of Aztec. This data was compared with the aerial imagery to integrate any new 
changes in the land use. The NRCS Online Web Soil Survey data was obtained to determine the 
Hydrologic Soil Group (HSG) for each land use. A combined Land Clip data was created with the soils and 
land use information.  The Land Clip data used for the study, and curve numbers used for the project 
area is attached in Appendix B. 

Building Footprints 

The building footprints were digitized in ArcGIS for the subdivision and adjacent industrial areas based 
on aerial photography. The Area Reduction Factors (ARFs) and Width Reduction Factors (WRFs) were 
used to model the building foot prints. FLO-2D calculates the ARF and WRF based on the percentage of 
building that falls on each grid element. This assumes that building footprints area not available for 
conveyance of floods. This is considered a conservative approach to estimate overland flows. 

Details of the development of the building footprints are attached in Appendix B. 
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        Figure 3: FLO-2D Inflow Node Locations from HEC-HMS 
 

Manning’s Roughness Coefficient 

Manning’s roughness coefficients were established throughout the modeling area based on review of 
aerial imagery and land use data using an ArcGIS shape file. The area was divided into segments based 
on the type of land use and extents of vegetation. The representative n-values for the grid elements 
were based on element roughness coefficients recommended by the FLO-2D manual. 
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Details of the model parameters and time control variable are discussed in Appendix B. 

Results 

The Simulation Summary from the completion of the FLO-2D model is shown in Appendix B. Figure 4 
and Figure 5 graphically illustrates the maximum flow depth for the Kokopelli Subdivision for a 25-Year 
storm event and 100-Year storm event, respectively. Maximum flow depths in subdivision range from 0 
feet to 1 feet for the 25-year storm event and 0 feet to 1.5 feet for the 100-year storm event except is a 
few areas with localized flooding issues. 100-year flow depths of up to 2.5 feet were generated in the 
low-lying areas. The deeper flow depths were found to occur in the low lying area bound by Little Rabbit 
Drive, French Drive/Anasazi Drive intersection, Spotted Wolf Avenue and a few cul-de-sac areas north of 
Anasazi Drive.  
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Alternatives Analysis 

The results of the existing conditions drainage analysis was used to identify and prioritize problematic 
drainage areas in the Kokopelli Subdivision. Four alternatives were developed to mitigate the 
problematic drainage areas within the subdivision for a 25-year storm event. A 25-year frequency storm 
event was selected as a target due to its frequent consideration in applications for federal grant funding. 
The problematic drainage mitigation alternatives consisted of the following elements and/or 
combinations thereof: 
 

• Storm water storage (e.g., detention basin) 
• Hydraulic conveyance (e.g., open channel) 
• drainage facilities (e.g., culvert and storm drains) 

 
The four alternatives for mitigation of flooding issues within the Kokopelli Subdivision watershed are 
discussed in additional detail below. The alternatives were presented to and discussed with City of Aztec 
staff. The advantages and disadvantages of each alternative were considered in the development of a 
recommended alternative. The details of the Recommended Alternative are discussed in detail in 
subsequent sections of this report. 
 
The information presented below in regard to the alternatives is preliminary and conceptual in nature. A 
detailed analysis and design will be required prior to any implementation of the elements associated 
with of these alternatives. 

Alternative 1 

The qualitative conceptual design for Alternative 1 includes the improvement elements identified below: 

• Implementation of a proposed diversion channel along the south east and east boundary of the 
subdivision. The diversion channel will ultimately outfall into the Hampton Arroyo upstream of 
the subdivision. This prevents localized flooding issues that were prevalent in the southern 
boundary of the subdivision. 

• Add a culvert crossing at the upstream entrance of the channel to convey offsite from the south. 

Alternative 2 

The qualitative conceptual design for Alternative 2 includes the improvement elements identified below:  

• Implementation of a proposed diversion channel along the south east and east boundary of the 
subdivision. The diversion channel will ultimately outfall into the Hampton Arroyo upstream of 
the subdivision. This prevents localized flooding issues that were prevalent in the southern 
boundary of the subdivision. 

• A detention basin located just east of the Tangigoot Drive. 
• A basin-outfall channel that conveys the excess flows along Spotted Wolf Avenue. 
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Alternative 3 

The qualitative conceptual design for Alternative 3 includes the improvement elements identified below:  

• Implementation of a vertical curb and gutter located along Tangigoot Drive alignment at the 
Little Rabbit Drive intersection.  

• A storm drain system along French Drive on the east side of Kokopelli Subdivision that outfalls 
into the Hampton Arroyo.  

• Three channel storm drain outfalls from the cul-de-sac locations along Anasazi Drive that outfall 
into the Hampton Arroyo. 

Alternative 4 

The qualitative conceptual design for Alternative 4 includes the improvement elements identified below:  

• Implementation of a detention basin located downstream of the Navajo Dam Road, north of 
Sabena Road Alignment 

• Channel improvement north of Sabena Street to convey the flow from the detention basin 
further south. 

• A storm drains system along Sabena Street and cross the road to outfall into the Hampton 
Arroyo.   

• Vertical curb and gutter improvements on the south side of Sabena Street.  
• Drainage ditch improvements south of Sabena Street that collects storm water from the 

proposed curb and gutter to the east. 
 

The conceptual layout for Alternative 1, Alternative 2 Alternative 3 and Alternative 4 are attached in 
Appendix C. 
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Recommended Alternative 

The feasibility of each of the four alternatives was qualitatively determined based on review and 
discussion with City of Aztec staff. A Recommended Alternative that represents some combination of 
elements from each of the alternatives was developed based on the results of this assessment. The 
details of the Recommended Alternative are discussed in the following sections. 
 
Figure 6 graphically illustrates the features associated with the Recommended Alternative for the 
Kokopelli Subdivision. 

Detention Basin 

A detention basin (Referred as XTO Basin) is proposed to reduce flooding downstream of the Navajo 
Dam Road. The design for the XTO basin was obtained from the City of Aztec. The proposed basin has a 
maximum depth of 6 feet deep. A 36” outlet pipe is to be provided at the bottom of the detention basin 
to provide a positive drainage outfall.  
 
The design drawings were used to determine the stage-discharge rating table for the outfall from the 
basin. The outfall discharge rating table was then input into the HEC-HMS (the existing HEC-HMS model 
was used as the base condition) to obtain an outflow hydrograph from the detention basins. The details 
of the XTO basin calculation, HEC-HMS results, and outflow hydrograph from the basin outfall are 
attached in Appendix D. 
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Channel 

An earthen channel is proposed along the south and east boundary of the Kokopelli Subdivision that 
diverts the 25-year storm flows away from the subdivision and outfalls into the Hampton Arroyo. The 
Rational Method was used to calculate the peak discharge for the diversion channel. The Rational 
Method calculation for the diversion channel is attached in Appendix D. 

The diversion channel assumes a 10-feet bottom width, and 3H: 1V side slope. The diversion channel 
bed slope varies with an average of 0.025 ft/ft and riprap lining with D50 size of 9” is assumed along the 
channel. A series of drop structures are proposed along the channel to account for the steep gradient 
along the channel.  

The calculation for the channel segment is attached in Appendix D. 

Culverts 

A 36” concrete pipe is proposed to capture the storm runoff south of the East Blanco Street and convey 
the flows to the proposed diversion channel north of the East Blanco Street. The culvert crossing is 
proposed as an extension to the potential future Blanco Street improvement project. The potential 
future Blanco Street improvement extends Blanco Street to the east and is assumed to be elevated 
above existing grading. This will create a drainage divide and prevent any offsite flows south of the 
street to enter the Kokopelli Subdivision.  

The culvert was modeled in Culvert Master using the available topography. The culvert calculation and 
culvert rating table is attached in Appendix D. 

Storm Drain System 

Conceptual storm drain improvements in the vicinity of the French and Anasazi Drive intersection were 
developed with input from the City of Aztec staff. The improvements were developed to intercept and 
convey storm water to the nearby Hampton Arroyo in order to reduce problematic drainage issues 
occurring downstream.   

An existing catch basin and storm drain system is located at the northeast corner of Anasazi and French 
Drive. The system includes two 3-foot catch basins and 18-inch diameter pipe which extend east with 
outfall into the Hampton Arroyo. This existing system provides minimal capacity in comparison to 10-
and 100-year storm events. Storm water thus overwhelms the system and then drains north along 
Anasazi Drive and into the Little Sara Circle, Cottonwood Circle, and Mara Boots Circle cul-de-sacs that 
adjoin the Hampton Arroyo. Drainage facilities at each of the cul-de-sac drainage outfalls are minimal 
which allows storm flows to drain overland yielding impacts to the neighboring property owners.  

The intent of the conceptual design presented herein is to reduce storm water draining toward the 
existing cul-de-sac drainage outfalls through provision of additional interception capacity for storm flows 
produced within the subdivision and maintenance of the existing Hampton Arroyo storm drain outfall 
alignment.  
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The conceptual storm drain improvements consist of a series of curb-opening inlet catch basins located 
on each of the 4 sides of the French and Anasazi Drive intersection. A 48-inch storm drain will convey 
collected storm water from the system and convey it east toward the knuckle at French Drive and 
Spotted Wolf Avenue. The proposed catch basins are to be based on New Mexico Department of 
Transportation standard details. The existing catch basins at the northeast corner of French and Anasazi 
Drive and at the French Drive / Spotted Wolf Avenue knuckle at are to be maintained with outfall 
accommodated by the retrofitted storm drain system.   

The conceptual design of the system was developed by estimation of contributing peak flows estimated 
with the use of Rational methodology. Hydraulic grade line elevations at all proposed appurtenances 
(i.e., catch basins, manholes, outlets) and within the proposed storm drain pipes were verified to be 
below existing grade using Bentley’s StormCAD software.  

The results of the StormCAD calculations are attached in Appendix D. 
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FLO-2D Model – Recommended Alternative 

The recommended flood mitigation alternative was analyzed with FLO-2D to estimate the impacts of the 
proposed drainage improvements on downstream problematic drainage areas and developed areas. The 
existing conditions FLO-2D model was used as a base model to develop the recommended alternative.  

The proposed detention basin was analyzed using the U.S. Army Corps of Engineer’s HEC-HMS model to 
determine the basin outflow characteristics as mentioned in the previous section. The existing land use 
condition HEC-HMS model was used as the base condition model and the detention basin was added 
into the model to estimate the inflow hydrograph for the FLO-2D model.  

The proposed diversion channel and culverts were also added into the FLO-2D.  

EPA SWIMM 

The proposed storm drain network from the storm drain analysis was input into FLO-2D. FLO-2D uses 
the EPA SWMM 5.0 extension to incorporate the storm drain components.  The storm drain components 
were entered into FLO-2D to understand the impacts of reduction in flow depths. 

The details of the storm drain inputs that were used in EPA SWMM are discussed in detail and can be 
found in Appendix D. 

The other FLO-2D input and output such as the time control, stability co-efficient and simulation 
summary for the recommended alternative is attached in Appendix D. 

RESULTS 

Figure 7 and Figure 8 show the maximum flow depths for the recommended alternative for the 25-year 
storm event and a 100-year storm event, respectively.  

The proposed drainage improvements have reduced the flooding issues compared to the existing 
conditions. The reduction in flow depths generally range from 0 to 0.5 feet for the 25-year storm event 
and 0 to 1.0 feet for the 100-year storm event.  
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Conclusions 

• A proposed XTO detention basin north east of the Kokopelli Subdivision would help reduce the 
flooding downstream in the subdivision along Sabena Street. The culvert crossing improvement 
and storm ditch improvements downstream of the detention basin will reduce the flooding 
issues north of the Sagebrush Drive. 

• The proposed riprap channel and culvert crossing south of the Kokopelli Subdivision would help 
alleviate flooding issues in particular on the south side of the sub-division. The culvert crossing 
will be part of the proposed potential future Blanco Street improvement that extends west to 
Highway 550. 

• The proposed curb and gutter improvement at Spotted Wolf Avenue would alleviate some of 
the localized street flooding in the area. 

• The proposed storm drain system and outfall improvement along the cul-de-sac will improve the 
ponding issues along Anasazi Drive and French Drive.  

• Periodic maintenance of the diversion channel, culverts and storm drain system will be required 
to preserve the flow capacity in future. 

• The results from the FLO-2D model show that the recommended alternative has reduced the 
flow depth and inundation limits in Kokopelli Subdivision. The proposed improvements, if 
implemented will mitigate the flooding issues for a 25-year storm event. The proposed 
improvements designed for a 25-year storm will also have a reduction in flooding for the 100-
year storm event to a certain extent. 

• The conceptual 30% design plans will be used to further identify and prioritize permitting and 
construction project of the proposed facilities. The 30% design plans are attached in Appendix E. 
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Label Start Node
Length 

(Unified) (ft)

Elevation 
Ground (Start) 

(ft)
Invert (Start) 

(ft)

Hydraulic 
Grade Line (In) 

(ft) Stop Node

Elevation 
Ground (Stop) 

(ft)
Invert (Stop) 

(ft)

Hydraulic 
Grade Line 
(Out) (ft)

Slope 
(Calculated) 

(ft/ft) Section Type Diameter (in) Manning's n Flow (cfs)
Flow / Capacity 

(Design) (%) Velocity (ft/s)
CO-1 CB-1 19.9 5,737.00 5,733.00 5,734.50 MH-1 5,737.00 5,732.50 5,734.35 0.025 Circle 24 0.013 20 55.7 9.08
CO-2 MH-1 102.3 5,737.00 5,732.50 5,733.97 MH-2 5,736.00 5,731.20 5,733.88 0.013 Circle 30 0.013 50 108.1 7.98
CO-3 MH-2 40.4 5,736.00 5,730.50 5,733.44 CB-12 5,736.00 5,730.30 5,733.04 0.005 Circle 42 0.013 51 72.1 5.67
CO-4 CB-12 173.7 5,736.00 5,730.30 5,732.21 CB-2 5,739.00 5,729.90 5,731.26 0.002 Circle 42 0.013 52 107.7 7.72
CO-5 CB-2 201.1 5,739.00 5,729.90 5,734.84 O-1 5,742.00 5,729.00 5,734.81 0.004 Circle 42 0.013 10 14.9 9.33
CO-6 CB-4 22.7 5,737.00 5,733.00 5,734.42 MH-1 5,737.00 5,732.50 5,734.35 0.022 Circle 24 0.013 20 59.5 6.09

CO-10 MH-6 44.8 5,737.00 5,732.50 5,734.77 MH-2 5,736.00 5,732.30 5,734.76 0.004 Circle 30 0.013 10 36.5 10.8
CO-11 CB-9 15.1 5,737.00 5,733.00 5,734.80 MH-6 5,737.00 5,732.50 5,734.76 0.033 Circle 24 0.013 10 24.3 8.59
CO-12 CB-6 28.4 5,737.00 5,733.00 5,734.53 MH-6 5,737.00 5,732.50 5,734.55 0.018 Circle 24 0.013 5 16.7 5.03
CO-13 CB-10 29.4 5,737.50 5,733.50 5,734.45 MH-7 5,737.50 5,733.30 5,734.49 0.007 Circle 24 0.013 5 26.8 8.39
CO-14 MH-7 49.4 5,737.50 5,733.30 5,734.43 MH-8 5,736.50 5,731.90 5,734.42 0.028 Circle 24 0.013 10 26.3 2.04
CO-15 MH-8 24.1 5,736.50 5,731.40 5,734.36 MH-9 5,736.50 5,731.30 5,734.35 0.004 Circle 30 0.013 10 37.9 2.04
CO-16 MH-9 12.4 5,736.50 5,731.30 5,734.50 MH-2 5,736.00 5,731.20 5,734.49 0.008 Circle 30 0.013 5 13.6 1.59
CO-17 CB-11 10.7 5,736.50 5,732.00 5,734.81 MH-8 5,736.50 5,731.90 5,735.01 0.009 Circle 24 0.013 2.03 9.3 0




















	TABLE OF CONTENTS
	Introduction
	Hydrology and Hydraulic Analysis – Existing Conditions Using FLO-2D
	Alternatives Analysis
	Recommended Alternative
	Conclusions
	References
	Appendix A - FEMA Effective FIRM Panel
	Appendix B - Hydrologic and Hydraulic Calculation
	Appendix C - Alternative Analysis - Conceptual Layout
	Appendix D - Recommended Alternatives Analysis
	Appendix E - Recommended Alternative - 30% Design Plans



