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EXECUTIVE SUMMARY — INTRODUCTION

The East Mesa Drainage Master Plan (DMP), prepared for the Dofia Ana County Flood
Commission provides the framework for storm water management planning and implementation
of drainage improvements within the East Mesa area of Dofia Ana County. This DMP provides
a comprehensive drainage master plan with strategies for handling drainage in the study area,
which covers approximately 60 square miles. The East Mesa watershed generally consists of
the area North East of the City of Las Cruces, from the Organ Mountains in the east to Isaack
Lake in the west.

Due to the East Mesa’s proximity to the City of Las Cruces, it is becoming a center for
development within the County. While most of the watershed is undeveloped open space, there
are also residential communities and commercial development along US 70. The area remains
somewhat rural with only main roads that are paved, and existing drainage structures that
provide limited relief from flooding events. In some cases, development has occurred with
minimal storm water infrastructure, and as such drainage management is a critical issue in the
East Mesa Area. A previous study was completed for the area in 1992 and was considered in
the development of this DMP. There have been considerable changes to the area since 1992,
and many of the improvements recommended in the 1992 report have not been constructed.
Public input was used to gather information and gain insight into the drainage conditions in the
area. A summary of the public input received as part of this study, and an outline of the

perceived drainage issues is provided in the DMP.

WATERSHED ANALYSIS

An analysis of the watershed was performed for existing and future development
conditions. Hydrologic models were developed to analyze the 10-yr and 100-yr, 24-hr storm
events for the area. This analysis utilized the United States Army Corps of Engineers (USACE)
Hydrologic Engineering Center Hydrologic Modeling System (HEC-HMS) software. Existing and
future flow rates were determined for over a hundred basins in the study area and are tabulated
in the DMP. Overall, storm water runoff under the future development conditions will increase.
The increase between existing and future conditions is widely varied throughout the watershed,
as there are many different levels of development expected, including areas that are expected
to remain open space and areas that are expected to develop at a high density of eight dwelling
units per acre.

Storm runoff in the East Mesa area is carried predominantly by natural channels and, due

to the erosive soils, these channels often carry sediment. A sediment analysis was completed

Bohannan . Huston
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for six major arroyos in the study area. This analysis was used to determine bulking factors,
which were applied to the hydrologic models for the area to account for the increase in runoff
volume from sediment conveyed with the storm water runoff.

The DMP also includes a hydraulic analysis of existing and future drainage facilities. This
analysis was completed using Bentley In-Roads Storm and Sanitary and USACE HEC-RAS
software. From this hydraulic analysis, based on the results of the hydrologic analysis, the DMP
identifies existing facilities that are currently under capacity and areas where drainage

improvements are needed.

WATERSHED MANAGEMENT AND IMPROVEMENT RECOMMENDATIONS

Storm water management is a very important element of providing protection for local
residents and downstream properties as development occurs. The DMP includes a section that
discusses general storm water management and the importance of maintaining storm water
facilities. Development in the East Mesa Area should occur from downstream to upstream.
Wherever possible, developers should strive to include low impact development (LID).
Recommendations for LID include, but are not limited to: limiting development density; providing
open space; using permeable pavements; and storm water harvesting.

Specific improvements recommended for the area have been developed and are
presented in the DMP. The improvements have been prioritized as short term (1-5 years) and
long term (5-15 years). Five projects have been identified as short term and these projects are

the highest priority for completion by Dofia Ana County. They are:

Wagons East Subdivision Diversion Channel and Regional Ponding Facility
Hanger Lake Channel Extension and Regional Ponding Areas
Brahman Dam

Dragonfly Channel

o~ wDbd =

Berry Patch Road Diversion Channel and Culvert Crossing

In addition to the short term recommended improvements, long term improvement

recommendations have been identified and are recommended in the DMP. They are:

Reconstruction of Arroyo Road with Storm Drain System
Brahman Road Diversion Channel & Regional Ponding Facility
Moongate Road Regional Ponding Facility

Butterfield Diversion Channel and Detention Reservoir

o~ D =

Balsam Road Diversion Channel

Bohannan . Huston
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Amber Mesa Regional Pond
El Centro Road Diversion Channel and Culvert Crossing
Porter Road Diversion Channel and Crossing

Hanger Lake Road North Diversion Channel and Culvert Crossing

o2 © 0o N o

0. Moongate Road North Diversion Channel and Culvert Crossing
1.

Blue Topaz Road Storm Drain Extension

CONCLUSION

The East Mesa DMP provides a complete analysis of the drainage in the East Mesa Area.
This DMP establishes the 10-yr and 100-yr flow rates for the area under existing and future
conditions. The DMP provides guidance for general watershed management for the area

including specific recommended drainage management improvements and associated costs.

Bohannan . Huston
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1. INTRODUCTION

1.1. PURPOSE OF STUDY

The East Mesa Area Drainage Master Plan (EM-DMP) is a tool to help Dofia Ana County
develop strategies to manage storm runoff drainage through existing developments and prepare
for drainage runoff from future developments. This study identifies areas with significant flood

hazards and provides recommendations for eliminating or reducing those risks.
1.2.  STUDY AREA DESCRIPTION

The East Mesa study area is located in Dofia Ana County just to the east of the City of
Las Cruces, along Highway US 70, and encompasses a drainage area of approximately 60
square miles; see Figure 1. The Organ Mountains are one of the most visible landmarks in the
study area, and the ridgelines of the mountains define the eastern boundary of the watershed.
The western limits of the watershed are defined by Isaack Lake and the surrounding playa.
The area between the mountains and the playa is a large plain.

Vegetation throughout the watershed consists primarily of desert grasses and brush.
Vegetative cover increases along arroyo channels and near Isaack Lake. Areas with residential
and commercial development typically have native xeric landscaping. The peaks of the Organ
Mountains are very rocky with a few small pockets of evergreen forest.

The climate in Dofia County is semi-arid, with mild winters and hot summers. Significant
storm events are often associated with the summer monsoon season from July through
October. In addition to intense monsoon events, the area is also subject to periods of prolonged
drought.

Due to the East Mesa’s proximity to the City of Las Cruces, it has become a center for
development within the County. Most of the watershed is undeveloped open-space, but it also
includes significant residential communities and commercial development along US 70. The
residential areas can be mostly described as low density rural areas (lot sizes greater than %2
acre), but there are also newer planned communities with smaller lot sizes. Due to the rural
nature of the area, only main roads are paved, and existing drainage structures provide limited
relief from flooding during storm events. Storm runoff is allowed to sheet flow across roads in
many areas. In some cases, new development has occurred with minimal infrastructure for

storm runoff, making drainage management for the East Mesa area a critical issue.

Bohannan . Huston
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2. BACKGROUND INFORMATION

2.1.  DRAINAGE PATTERNS

In general, the East Mesa drainage pattern is defined by runoff from the Organ Mountains
flowing westward across the East Mesa before finally reaching the Isaack Lake Playa. The
highest point in the study area is 7,700 feet (ft) at Baylor Peak; the lowest point is Isaack Lake
at 4,300 ft.

Storm runoff travels across the East Mesa area primarily in natural channels. Arroyos are
well defined in areas with steeper slopes, near the Organ Mountains; but to the west near
Isaack Lake, the terrain is flatter and the arroyos become broad, poorly defined and alluvial.
The alluvial nature of the arroyos in the East Mesa area is one of the most important
characteristics to note in the area. Runoff from the steeper mountain slopes travels at higher
velocities and can carry significant amounts of sediment, especially during large storm events.
Once the runoff reaches flatter areas, the runoff velocity decreases and sediment begins to
deposit in the arroyo channel. The sediment deposition results in alluvial channels where the
natural channels may shift and the future flow paths are unpredictable. Shifts can occur rapidly;
the sediment deposited in a single storm event may be enough to push the channel in a new
direction. Many arroyo channels that are clearly visible are no longer active, due to sediment
blockages that have caused the flow paths to shift. This process of sediment erosion and
deposition is ongoing, and the arroyos will continue to shift course in the future. Future

drainage management controls upstream of the alluvial arroyos may ultimately be required.
2.2.  PREVIOUS ANALYSIS

In 1992 the East Mesa area was analyzed by Leedshill-Herkenhoff, Inc., in the Jornada
DMP. Since 1992 considerable changes in the East Mesa area have occurred, which affect the
viability of the recommendations made in the Jornada DMP. The area has attracted new
development and the development has often proceeded without adequate attention to drainage
issues. Many of the recommendations from the Leedshill-Herkenhoff DMP are no longer
feasible, or appropriate for the current status of development.

The current statuses of major recommendations made in the Jornada DMP are shown in
Figure 2 and are summarized below:

o Detention ponds for Blair and Baylor Canyon Arroyos and for Mine House Spring

Arroyo were recommended to control runoff on the south side of US 70. These

Bohannan A:IS-Iuston
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detention facilities were not constructed. The new Waterfalls Detention Facility
takes the place of the Mine House Spring Detention Pond. New development in the
Blair Canyon area would not be protected by the Baylor/Blair Arroyo Detention

Facility as originally proposed.

o Recommended collector channels to convey storm runoff to Isaack Lake along

Rincon Rd., Baylor Canyon Rd., Jornada, and Arroyo Rd. have not been built.

° The Brahman Channel was built, and significant development has occurred in the
area protected by the Brahman Channel; however, the Brahman Detention Facility
has not been built. The channel turns west and parallels Dragonfly Rd. for
approximately one mile before it ends. Flow from the channel freely discharges into
open space, the Dragonfly Channel fans out into a multitude of poorly defined flow

paths.

o Neighborhood collector networks have not been developed as residential

development has proceeded.

° The recommendations originally presented in the Jornada DMP have been reviewed
as part of this study and were considered in the development of improvement

recommendations to work with existing and planned developments.

Bohannan . Huston
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3. PUBLIC INPUT

In an effort to gather information and understand the drainage conditions in the East Mesa
area, two public meetings were held. At the first public meeting, comment forms were
distributed to the community to request feedback on the flooding issues observed by the East
Mesa area citizens. The public meeting and comment process identified many concerns and
observations within the East Mesa area. Flooding along roadways and in residential lots, areas
of erosion, and sediment deposition were some of the main observations made by the

community. A summary of the comments is provided in Table 1.

Table 1 — Comment Summary

PROBLEM LOCATION
Flooding McArthur Road
Flooding Luna Vista Road
Flooding Weisner Road
Flooding Moongate Road
Flooding Weisner Road
Flooding Butterfield Isaacks Road
Flooding Berry Patch Road

Flooding, Street Erosion Luna Vista Road
Flooding Diamond Road
Sediment Deposits Mesa Grande Drive
Flooding, Street Erosion Antares Road

Flooding

Arrowhead Road, McCarther to
Moongate

Street Erosion

Fox Road, Arrowhead to Luna Vista

Flooding McCarthy to Moongate
Flooding, Street Erosion Fox Road
Flooding Luna Vista Road
Flooding Arrowhead & Moongate
Flooding Weisner Road
Flooding Butterfield Boulevard
Flooding, Street Erosion Saromi Lane
Flooding Cortez Road
Flooding Dunn Street

In addition to the public meeting and comment forms received, shapefiles of complaints
were provided by the County. The complaint shapefiles represent geotagged complaint
locations from the County complaints database. These were considered, in addition to the
comments provided by the community, in the investigation of the drainage conditions in the East

Mesa area. Figure 3 provides a summary of the public input.

Bohannan Ag-luston
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Summary of Complaints:
Flooding (general) -- Issues range from sheet flow across property
| to issues with flood water ponding and causing property damage.

Erosion & Sedimentation -- Erosion undercuts streets, drainage
structures, and building foundations, sedimentation blocks channels, streets,
and creates cleanup issues.

i| Flooded Roads -- streets become impassible and become a
safety hazard.

Diverted Flows -- Flow diversion is one the most common
issues. Diversions are caused by upstream sedimentation,
new development, and frequently by area residents
blocking existing flow paths to protect their own property.

Path: P:\01275\R\eports\F|ues\5Flgure 3 - Public Iput Sumaryxd
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4, WATERSHED ANALYSIS AND EVALUATION

The East Mesa watershed was analyzed to identify existing and future drainage conditions
and determine drainage improvements needed in the area. This analysis includes hydrologic
and hydraulic analysis. The hydrologic analysis was completed using the U.S. Army Corp of
Engineers (USACE) Hydrologic Engineering Center Hydrologic Modeling System (HEC-HMS),
based on the Soil Conservation Service (SCS) Method. This method was chosen for
consistency with Dofia Ana County’s Design Storm Drainage Criteria and with the Jornada
DMP. Several elements need to be considered to build a complete hydrologic model. These
elements include storm precipitation, basin boundaries, land usage, soils mapping, SCS Curve
numbers, runoff travel time, and channel routing. The hydraulic analysis includes evaluating the
existing drainage structures and modeling proposed improvements. The hydraulic structure
evaluation was completed using Bentley In-Roads Storm and Sanitary (In-Roads). The
hydraulic analysis of the proposed open channel improvements was completed using USACE
Hydrologic Engineering Center River Analysis System (HEC-RAS). The watershed analyses

and data inputs are discussed in the following sections.
4.1. MODEL STORM AND PRECIPITATION

10-yr and 100-yr, 24-hr storm events (10% and 1% probability events, respectively) were
modeled. The precipitation depths, for the analyzed events, were extracted from NOAA Atlas
14. Due to the size and varied topography of the study area, the estimated 100-yr event
precipitation varied from approximately 3.5 to 4.1 inches of rainfall. The area near Isaack Lake
receives the least precipitation, and rainfall increases in the Organ Mountains. A point near the
watershed centroid was used for the model precipitation. The rainfall depth for the 10-yr event

is 2.50 inches and for the 100-yr event is 3.86 inches.

NM Type II-75 rainfall distribution was used for the storm hyetograph. This distribution
places the storm peak at approximately 6-hrs, and approximately 80% of the precipitation falls
within the two hour period around the storm peak. This storm distribution was developed by
Natural Resources Conservation Service (NRCS) specifically for modeling storm events in
Southern New Mexico. The storm 100-yr event hyetograph is shown in Figure 4; the tabulated

distributions for the 10- and 100-yr events are included in Appendix A.
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100-yr Event Rainfall Hyetograph
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Figure 4 — 100-yr Event Rainfall Hyetograph
4.2. TOPOGRAPHIC DATA

The topographic data used for surface mapping the basin boundaries was taken from 2010
LIDAR aerial mapping of Dofia Ana County (2010 DAC Mapping). The data was resampled
using a 15 foot grid size within the digital elevation model (DEM). The total area covered by the

DEM was approximately 120 square miles.

The Basin boundaries were determined using ArcGIS loaded with HEC-GeoHMS software
developed by the USACE. Developing basin boundaries using the HEC-GeoHMS program
consists of two main processing routines, DEM preprocessing steps, followed by the subbasin
processing steps. In the preprocessing steps, a HydroDEM is created to correct for isolated low
points in the RawDEM. Grids for flow direction, flow accumulation, streams, stream links and
catchments (basins) are created from the HydroDEM. The raster data is used to create polyline
and polygon shape files for streamlines and basin boundaries respectively. The flow direction
grid determines the flow direction out of a given cell into one of its eight neighboring cells based
on the greatest drop in elevation. The flow accumulation grid determines the number of cells

draining into an individual cell. A threshold number of cells, draining into a given point, define

Bohannan Ag-luston

P:\20120075A\WR\Reports\Preliminary & Draft\100%\020120075-100%_ae.docx



EAST MESA DRAINAGE MASTER PLAN

ErEssmsmmsneee oo ssrpee e s s s s ms e en T e s s s S S T s e R P e e e R S S e W e e e ]
the stream grid. Stream links divide the streams into segments (links) based on junctions,
outlets, and basin divides. Finally, the Catchment Grid illustrates the area draining to each

stream segment.

The basin map is further refined in the subbasin processing steps. These steps allow the
basin boundaries to be modified to account for analysis points, such as culverts, roadways,
ponds, and storm sewers. In the subbasin processing steps, characteristics such as the
subbasin area, the longest flow path, flow path slope, and the basin centroid are all determined.
The data generated from the HEC-GeoHMS processing was exported to HEC-HMS, to build the

working hydrology models.

The basin boundaries were compared with United States Geological Survey USGS
Topographic maps and aerial imagery to verify that the boundaries were in good agreement with
other data sources. Information from field investigations was also used to verify the basin
boundaries. After reviewing the aerial imagery, many alluvial avulsions were identified. The
existing basin boundaries represent the existing conditions, based on the current topography. It
should be noted that as the alluvial flow path changes occur, there can be significant impacts
downstream. Basin boundaries for the future conditions analysis were refined to reflect
recommended improvements. Figure 5 — Existing Subbasin Map and Figure 6 — Future

Subbasin Map outline the drainage basins developed in this study.

Topographic data for the HEC-RAS models also utilized the 2010 Dofia Ana County (DAC)
Mapping. HEC-RAS modeling requires data of a finer resolution; therefore, the original surface
data was used without any resampling. The resolution of the 2010 DAC mapping supports two

foot contours.
43. LOSS METHOD (NRCS CURVE NUMBER)

The loss method provides an estimate of the precipitation that is intercepted, or infiltrates
into the soil, and therefore is not part of the total storm runoff. The NRCS unit hydrograph
method was used for the loss method in this study. In the NRCS method, a curve number (CN)
is developed for each basin. The CN is based upon the soil type, land usage, vegetation, and
antecedent moisture conditions. Low CNs are associated with conditions that favor precipitation
infiltration and interception such as sandy soils, heavy vegetation, and low levels of

development.
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As the CN value increases, the portion of the storm precipitation converted to runoff also
increases. High CN values are typically associated with impervious surfaces such as roadways,

high density development, rock outcrops, clay soils, and already saturated soils.

In order to develop CN values for the study, information on soil types and development
levels was needed. Soil Survey Geographic Database (SURRGO) and State Soil Geographic
Database (STATGO) data from the NRCS was used for the soils data. The soils data is shown
in Figure 7, and the existing land usage data is shown in Figure 8. For the existing conditions,
land usage assignments were based upon aerial imagery flown in 2010, a USGS land usage

grid was also used to verify the aerial images.

A future conditions model was also created based upon anticipated development levels for
the area. The County has assigned zoning to privately held land, but zoning has not been
assigned to land held publicly, which represents roughly 60% of the land in the study area. In
order to model the East Mesa area future developed conditions, assumptions were made about
the future development conditions of the publicly held land. These assumptions were made
after consultations with representatives from the BLM and the County. The future development
levels were based upon ownership, the accessibility of the area, the level of surrounding
development, and any special designations assigned to the land. Under developed conditions it
is also assumed that significant tracts of land currently held by the BLM and the State of New

Mexico will be released for development.
The basis for the final assignments of future development levels are summarized here:

o The BLM owned areas to the south of US 70 are currently designated as an “Area of
Critical Environmental Concern” and there are tracts identified as “Wilderness Study
Areas”. Therefore, it was assumed that these areas will primarily remain open
space for the foreseeable future.

° Department of Defense (DOD) land is primarily to the east along the Organ
Mountains, but it includes a strip of land along NASA Road. Since the land is held
by the DOD we have assumed that none of this land will develop and will remain
open space.

° The Land on both sides of NASA Road is owned by the BLM, but access from
NASA Road is limited. The DOD may want to discourage development in this area.
Additionally the area includes the Brahman Channel, which will need to remain as
open space. Therefore, the parcels along NASA Road have been treated as open

space in the future conditions model.
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o The remaining areas of publicly owned land belong to the BLM or the State of New
Mexico and are intermixed with most of the privately held land. Given the proximity
of these areas to existing development, we have assumed that they will be
developed in the future conditions model. These areas are also listed in the BLMs
disposal map for the region, confirming that the tracts may be available for
development in the future. The existing zoning in the area includes commercial and
industrial parcels and residential zones ranging from low to high density. However,
most of the BLM and State land is located away from US 70 in areas that tend to
have lower density residential development. Therefore, based on an average level
of development, the future land use in the remaining un-zoned areas will be one
dwelling unit per acre development.

Figure 9 illustrates the final future conditions land treatments per the rationale outlined

above.

The NRCS has developed recommended CN values for various types of land usage and
soil types, (NRCS TR-55). Typically, the CN values for herbaceous and desert scrub open
space are higher than the CN values recommended for residential development. However, the
NRCS recommended CN values for developed areas were not derived for residential
communities in the arid southwest. The residential CN values listed in Table 2 were derived by
using the Open Space CN value and adjusting it for the percentage of impervious land, as
shown in Figure 3-9 of the NMDOT Drainage Manual, Vol. 1, Hydrology. A copy of this is
included in Appendix A.

Table 2 — CN Values

Usage A B C D
Herbaceous Grassland (fair) 65 71 81 89
>2 Acre Development 69 75 83 90

1 Acre Development 70 77 85 91

1/2 Acre Development 73 78 86 91
1/3 Acre Development 75 79 87 92
1/4 Acre Development 78 82 88 92
1/8 Acre Development 86 89 93 94
Commercial Development 89 92 94 95
Highway 98 98 98 98

The shapefiles for land usage and soils were combined to create a CN grid using the tools
within HEC-geoHMS. A weighted CN value for each subbasin was calculated from the CN grid;

grids were developed for the existing conditions and for the projected future conditions.
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Pursuant with the scope of work and the County’s direction, high antecedent moisture
conditions were initially assumed. However, based on review of the hydrologic modeling
results, the soil conditions in the area, and discussion with DAC, average moisture conditions
were used. Therefore, the analysis and results presented in this report are based on average

soil moisture conditions.
4.4, TRANSFORMATION (LAG TIME)

The travel time estimates the time for the peak runoff to travel through the basin. The
upland method was used to estimate overland flow and shallow concentrated flow times, while

the Kirpich formula was used to estimate flow in defined arroyos.

The Upland Formula is,
Tc = ZL,/Vy
The Kirpich Formula is,
Tc=0.0078 L*7750%%°

Typically as runoff concentrates, it will transition from overland flow to defined arroyos;
however, in the East Mesa area many basins do not follow this pattern. Many of the defined
arroyos become poorly defined in alluvial fan formations as the flow paths flatten out near
Isaack Lake. In basins with poorly defined arroyos, the upland method was used for the entire
flow path. The calculated Tc values were used to determine lag time (T,) for the HEC-HMS
model transformation using the relationship between Tc and T, which is: T, =0.6 * Tc . Tc and

T, calculations are provided in Appendix A.
45. ROUTING

The Muskingum-Cunge Routing method was used for this study. This method was
appropriate for this study because it accounts for the attenuation of flood waves that occurs over
long flow paths with small slopes. The required input for this method includes the cross-section
geometry, channel length and slope, and Manning’s “n”-values for the main channel and the
overbank flow. The routing cross sections were generated from the project DEM, and output
from the HEC-geoHMS model was used to estimate the channel lengths and average channel
slope. The 3D analyst tool was used in ArcGIS to determine 8-point cross-sections in locations
that would represent typical geometries for each primary flow path. The data is used in HEC-

HMS with the Muskingum-Cunge routing method. The Manning’s “n”-values used were 0.03 for

the main channel and 0.04 for the overbank areas based on existing field conditions. The
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Manning’s values represent a clean natural channel and some vegetation along the overbank
areas.

Alluvial avulsions were a special consideration for the routing in this study. Alluvial flow
paths are problematic since the flow paths are very unstable and the downstream routing will
change overtime. The hydrologic models are routed based on the current downstream routing
evident (by aerial imagery and field investigation) at the time of this study. The future conditions
hydrologic model routing accounts for changes in how the drainage is conveyed based on the

recommended improvements.
46. HYDRAULIC ANALYSIS SOFTWARE

The hydraulic modeling performed for this study utilizes software developed by the
USACE Hydrologic Engineering Center and Bentley. Modeling parameters include, but are not
limited to, allowable headwater depth, culvert dimensions, contraction/expansion coefficients,
channel roughness, and reach boundary conditions. The applications used for the hydraulic

analysis are described below.

4.6.1. GEOGRAPHIC INFORMATION SYSTEM (GIS) PROCESSING SYSTEM — HEC-GEORAS

The public domain software, HEC-GeoRAS Version 10, was used to create and prepare
stream geometry data (i.e. stream centerline, cross sections, etc.) for import into a HEC-RAS
model. This is an extension created for use with the ArcView Version 10.0 platform developed
by the Environmental Systems Research Institute (ESRI). Terrain data (in TIN or DEM format)
is the only dataset required by HEC-GeoRAS. The output from this program can be applied
directly to the HEC-RAS model. The data processed by HEC-GeoRAS was reviewed for

consistency, accuracy and precision.

4.6.2. HYDRAULIC MODELING SOFTWARE — HEC-RAS

The HEC-RAS program, Version 4.1.0, was used to prepare a hydraulic model of the
study area. The USACE developed HEC-RAS to simulate one-dimensional steady/unsteady
flow hydraulics, sediment transport and water quality for a full network of natural and
constructed channels, based on user-defined inputs. The HEC-RAS models for this DMP were
used to predict flow depths, velocities and generate water surface profiles, based on cross-
sections developed from topographic information and bulked storm water flows established from
the hydrologic analysis. These models were created using data prepared within HEC-GeoRAS

as described above. Adjustments were made to the HEC-RAS model to reflect flow
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obstructions (culverts, detention facilities, etc.), resistance to flow, and expansion and

contraction of flow.

4.6.3. HYDRAULIC MODELING SOFTWARE — DRAINAGE STRUCTURE ANALYZER (DSA)
The DSA module contained within Bentley’s InRoads Storm & Sanitary V8i SS2, was used
to perform hydraulic capacity analyses of the existing and proposed structures within the study

area.
4.7. HYDRAULIC ANALYSIS METHODS

The hydraulic analysis performed within the study area consists of two components as

discussed below.

4.7.1. CULVERT AND STORM DRAIN HYDRAULICS

Existing and proposed drainage facilities for the East Mesa area must comply with County
drainage design criteria, and thus, convey runoff from the 100-yr, 24-hr storm. Additional
capacity is required to accommodate emergency overflow should the primary culvert’s capacity
be reduced by trash or debris accumulation. Existing crossing locations were evaluated to
verify the number and size of existing culverts and determine their existing capacity. To check
for compliance with the aforementioned drainage design criteria, the DSA module was used to
determine whether or not the existing pipe sizes have enough capacity to pass the 100-yr event.

All existing culverts consist of corrugated metal pipe (CMP) either projecting from the
roadway fill or mitered to the slope. According to the Dofia Ana County, New Mexico
Development Design Standards effective August 22, 2008, inlets and outlets for all designed
culverts must be either flared-end sections or headwalls with wing walls; projecting ends are not
acceptable. The local regulations further specify that the minimum slope of designed culverts
should be limited to 0.5%, the headwater to diameter ratio shall not exceed 1.25 in the 100-yr
storm event, and the height of tailwater at outlets shall have a tailwater to diameter ratio of less
than one. BHI determined pipe sizes based on field measurements, GIS data, and as-builts
where available. Available headwater depth for the crossing structures is also based on

measurements taken in the field.

4.7.2. CHANNEL HYDRAULICS
Utilizing flow rates calculated by the HEC-HMS models, BHI has modeled designated
portions of arroyo systems where there is known flooding or drainage issues and proposed

improvements in HEC-RAS. Please refer to Figure 10 for modeled reaches. The following
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