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. Introduction

The objective of this drainage master plan {DMP) is to assess the unnamed arroyo that impacts the Old
Picacho community and propose potential improvements. Bohannan Huston, Inc. (BHI) prepared hydrologic
maodeis for the community for both existing and future conditions. These models quantify the storm water runoff
volumes and flow rates. The project area includes the community of Old Picacho, NM and surrounding areas
which include the Donaldson Dam and its contributing watershed. Figure 1: Vicinity Map provides a graphical
representation of the study area limits.

The emphasis of the master plan is to determine how to improve drainage issues within the community
based upon information provided by Dofia Ana County and local residents. The majority of problems appear to
be related to the Donaldson Dam and the dam outfall conveyance. The system as a whole was evaluated and
improvements were propesed such that the system can perform more effectively. Improvements proposed will
mitigate many existing local drainage problems by improving the efficiency of the system. The improvements
include modifying existing infrastructure and recommendations for maintenance for existing and proposed
drainage infrastructure.

The 100-yr (1% chance) storm event is considered the standard design storm by Dofia Ana County and the
majority of local, state and federal agencies. Defia Ana County requested that the study area analysis for the
100-yr event assume a high antecedent soil moisture condition. Additionally, the effects of sediment loading
within storm flows were included in the analysis. These analysis assumptions are conservative in quantifying
storm runoff volumes and flow rates. The analysis and proposed improvements are geared toward protection of
lives and property.

l. Existing Conditions
A.  Drainage Patterns

Located along the west edge of the Rio Grande valley, the Old Picacho community is a medium
density residential development. The residential dévelopment is surrounded by pecan fields to the north
and west and agricultural fields to the south and east. Shalem Colony Trail serves as a portion of the
eastern boundary of the drainage area. The mesa and Picacho Mountain serve roughly as the northem
and western boundaries. The Picacho Hills community constitutes the southern boundary of the drainage
area. In total, the contributing drainage area incorporates approximately 1232 acres (1.92 square miles} of
land. The contributing drainage area ranges in elevation from 4957 ft, near Picacho Mountain, to 3905 at
the eastern edge of the community. The study area generally slopes from west to east, with an average
land slope of approximately 2.4 percent, excluding steep slopes along the escarpment.

Storm water generally flows eastward through the community. The principle drainage feature within
the Old Picacho community is the Donaldson Dam and its small manmade outfall conveyance.

P090126\WR\Reports\Final\0201 26 DMP_OPQ1.docx 1
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This drainage system conveys flows from the unnamed arroyo through the community. The clearly
defined manmade conveyance channel ends near the intersection of Puerta Lane and Cuesta Road,
southeast of the Dam. Where the channel ends, storm water spills onto farm land to the south of the above
intersection. The remainder of the community appears to posses no other defined drainage systems. Local
runoff is likely collected and conveyed in local roadways. 1t does not appear that runoff has a means to be

conveyed or discharge to a defined outfall such as an agricultural drain or the Rio Grande.
B.  Topographic Data

A Digital Elevation Model (DEM) was generated for the drainage area which represents the
topographic characteristics of the ground surface. In 2004, Dofia Ana County procured aerial photography
and related lidar data for the county. The Old Picacho community is well established, and little has
changed in the community since the 2004 mapping. This DEM was utilized in the creation of the
hydrologic models.

C. Geology

The Natural Resources Conservation Service (NRCS) Soil Survey Geographic (SSURGO) database
for Dofia Ana County was utilized for the hydrologic analysis. Knowledge concerning the hydrologic
character and performance of different soil types is critical in determining rainfall runcff. The Picacho Hills
community and contributing drainage area contains approximately thirteen different soil types. For
drainage analysis purposes, the NRCS group's soil types are grouped according to hydrologic
performance. Soil composition, runoff potential and infiltration rates are used to classify soils in one of four

hydrologic classes A, B, C or D. Generally, runoff rates increase from Group A to Group D soils.

Soils within the Old Picacho area include Group A, B and D soils, with the majority of the scils being
Group D soils. Figure 2: NRCS Soil Classification, for a graphical representation of the soil distribution
throughout the study area.

D. Land Use

The existing land use within the Old Picacho community was assessed using 2004 aerial
photography of the area. Four general land uses were noted within the Old Picacho community and
contributing basins: Agricultural, Residential-1 acre lot, Residential-1/3 acre lot, and undeveloped land.

These land uses were utilized to prepare the existing conditions hydrologic model.

Those basins and sub-basins outside of the currently developed area of the Old Picacho community
were assessed based upon the current property zoning and aerial photography. The existing condition
mode! determined land use from aerial photography alone, while the future condition model used current
aerial imagery with current zoning information for these areas.

PAOS0126\WRReports\Final\090126 DMP_OPO1.dacx 3
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To account for the additional zoning information for the undeveloped areas, one additional land
usage was added, Residential-5 acre lot. The Residential - 5 acre land is characterized by residential

development on 5 acre lots. Figure 3: Land Use detail land use and current zoning for existing and future
condifions.

lll. Historical Background
A.  Previous Studies

In an effort to better understand the existing drainage conditions within the Old Picacho area, a
review of existing literature related to the areas drainage systems was attempted but Dofia Ana does not
have any drainage reports concerning the Old Picacho area.

B.  Site Visits

A site visit was conducted to better understand existing drainage conditions of the Old Picacho
community and Donaldson Dam. This field visit was used to determine the general condition of the
drainage system and identify potential trouble spots within the system. BH! staff, including Andrew Guerra
and Brad Sumrall visited the site. Site visits were conducted on 3/8/2008 and 11/10/2008. In general the
system appears to be undersized from both the storage and conveyance standpoints and requires
maintenance. The Dam flood pool appears to be partially filled with sediment and the Dam embankment is
in poor repair. Additionally, the Dam outfall conveyance channel appears to be considerably undersized
and clogged by vegetation. Furthermors, if is unknown if the Dam was constructed to any engineering
standard and the Office of the State Engineer Dam Safety Bureau issued a breech order for the Dam on

~ February 20, 2006.

IV. Public Input

In an effort to determine how the system actually performs, Dofia Ana County sought public input about the
drainage conditions throughout the Picacho Hills community. Two public meetings have been held to-date

collecting public input about their concems and to propose potential improvements to the drainage system.
A.  Meetings

Two public meetings were held in an effort to hear the concerns of local residents, October 20, 2008
and November 18, 2008. The principle goal of the October public meeting was 1o inform the public about
the function of the Dofia Ana County Flood Commission and the intent of the proposed Drainage Master
Plan. The first meeting also sought to provide the community a forum to voice their initial concerns related
to the drainage situation within the Old Picacho area. Public comment forms were provided to all
attendees, allowing residents to provide detailed comments and concerns for review within the DMP. The

first meeting was well attended by area residents, with over 60 individuals signing in and participating.

PA090126\WH\Reporis\Final090126 DMP_OP01.docx 5




Representatives from Dofia Ana County, including Paul Dugie, Tish Segovia, and Jorge Granados

attended the meetings. Rob Richardson, Andrew Guerra, and Brad Sumrall attended the meetings on
behalf of BHI. Additional information concerning advertisement, agendas and data obtained from the
meeting can be found in Appendix D: Public Input.

B. Comments

Comment Sheets were provided to area residents who were encouraged to use these forms o
provide detailed accounts of their concerns and observafions to the County and BHI for review during the
creation of the DMP. These community comments provided by residents were valuable in assessing the
performance of the existing drainage system. Anecdotal information provided by county staff and Jocal
residents was used to assess local drainage concerns. The public noted high flow rates and localized

overflows within the manmade channel conveyance discharging from the Donaldson Dam.

Please refer to Figure 4: Community Comment Locations for the summary of public comments
and locations of public concern. Please refer to Appendix D: Public Input for the complete collection of

public comments received.
Watershed Analysis and Evaluation
A.  Modeling Software and Analysis Methods

The hydrologic modeling within this study is based upon methods developed by the Army Corps of
Engineers and the Natural Resources Conservation Service (NRCS} (formerly the Soil Conservation
Service (S8CS})). Modeling parameters include precipitation data, lag time calculations, curve number
calculations, sediment bulking calculations, and routing methods. Each drainage area was evaluated for
other physical parameters that affect runoff rates and volumes. The following computer applications were
used to create the hydrologic models.

1. Geographic Information System (GIS) Processing System — HEC-GeoHMS

The public domain software HEC-GeoHMS 4.2 {Beta) was used for generating parameters
needed for the hydrologic model and is an extension created for use with the ArcView Version 9.2
platform developed by ESRI, (Environmental Systems Research Institute). This software package
utilizes a DEM to define basin limits and flow paths. The output from this program can be applied
directly to the U.S. Army Corps of Engineers Hydrologic Modeling System (HEC-HMS) model. The
data produced by this software package was reviewed for consistency, accuracy and precision.

T R S
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2. Hydrologic Modeling Software — HEC-HMS

The HEC-HMS program, Version 3.2, was used to prepare a hydrologic model of the Old
Picacho area. This model was used to quantify storm water runoff volumes and flow rates for the
study area. The U.S. Army Corps of Engineers Hydrologic Engineering Center developed HEC-
HMS for watershed model creation based on user defined inputs. The HEC-HMS mode! for this

* DMP was created using data prepared within HEC-GeoHMS described above. Adjustments were
made to the HEG-HMS model fo reflect man-made controls such as culverts, arroyos and detention
facilities not defined within the HEC-GeoHMS output. Digital copies of the existing and future
condition HEG-HMS models are found on the CD in Appendix C: Digital Data.

B. Rainfall and Model Storm

This study applied the NM Type [I-75 Rainfall Distribution which was developed to best mode! storm
events for the region. This is a commonly applied distribution and is accepted by numerous State and
Federal Agencies in New Mexico. For the purposes of this study, only the 100-yr return event was
analyzed (1% chance). The 100-yr, 24-hr rainfall depth utilized for this study was obtained from NOAA
Atlas 14, for a point at latitude 32.311° N and longitude 106.876° W. The total rainfall depth for this return
period at this location is 3.5 inches. Please refer to Appendix A: Hydrologic Calculations for the detailed
caiculations used to generate the rainfall distribution for the study area.

C.  Basin Topography
The DEM prepared for this study was utilized to define drainage basins, sub-basins, flow path

lengths and slopes. The DEM is comprised of a series of squares, 5t x 5ft, that are assigned one
elevation, that define the land surface.

The DEM served as the basis for all further analysis from which flow direction and flow accumulation
grids were created. The flow direction used the 8-point pour method, and is defined by the direction with
the steepest descent in any of 8 directions derived from 8 polygonal cells surrounding a given point, or cell.
The principle geal of the flow direction grid is to define the direction where water will flow. The flow
accumulation grid was created by summarizing the number of upstream cells draining to a given cell.
Essentially, the flow accumulation grid assists in defining flow paths within the study area. Streams were
defined by a threshold number of cells draining to a given cell. Streams were divided into stream
segments which define flows from the basin divide to a stream junction, between successive stream
junctions or from a juncticn to the basin outlet. A watershed grid defines the contributing area for each
stream segment. In essence the watershed grid assists in defining macro drainage basin areas.

In the final steps of processing the stream and watershed, grids were converted to vector

representations, and watersheds were aggregated at confluences for computation efficiency.

PA000126WRWReports\Finah096126 DMP_OPO1 .docx 9
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Once the terrain preprocessing was compiete, basins were evaluated, to both add new delineations
based on structures such as culverts, flow bartiers and ponds and to develop stream and watershed
characteristics including stream length, basin slope, basin centroid, and centroid length. Analysis points
were added to the model, based on known structures, and to investigate areas with known drainage

issues. Once the analysis points were determined and inserted, new sub-basins were re-delineated.

Overall, basin boundaries were checked against topography and aerial photographs to ensure the
processor had created logical boundaries. Figure 5A: Basin Map and Figure 5B: Detailed Basin Map
display drainage basin and sub-basin delineation within the Old Picacho area. The calculated
characteristics derived from HEC-GeoHMS include the sub-basin area, sub-basin slope, arroyo length,
arroyo slope, and longest flow path.

D. Loss Method (NRCS Curve Number)

NRCS curve numbers were assigned o each watershed area. The curve number seeks to capture
the effects of land usage, soil type, soil condition, antecedent soil moisture content and vegetative growth
on the hydrologic modeling. The curve number addresses indirectly initial abstraction and infiltration rates
for soils. CN values are dimensionless and range from 0 to 100. The higher the CN value the greater the
runcff volume and flow rate. This method is commonly utilized because of the method's relative simpiicity
and its ability to be adjusted to reflect field conditions.

The NRCS has generated curve numbers for a variety of different land usage types, vegetative
cover types and general hydrologic condition of the soils. TR-55 is a NRCS technical release, and
computer program, that provides detailed break downs of curve numbers for different land usage and land
conditions. Upon review of the different land usages and conditions defined by TR-55, the Oid Picacho
area was divided into five different land usages and conditions. Please refer fo Table 1: Curve Number
Summary below which lists the curve numbers utilized for different fand usages within the Old Picacho
comrﬁunity.

Table 1 - Curve Number Summary

Cover type and hydrologic | ¢ for Wet Condition (High Antecedent Moisture Condition)

condition Soil Group A | Soil GroupB | Soil Group C | Soil Group D
Agriculture - Straight Row '
Crop Residue Good 81 88 92 93
Desert shrub - poor 80 89 a3 95
Residential - 5 acre lot 82 90 94 95
Residential - 1 acre lot 85 92 a5 96
Residential - 1/3 acre lot a7 a3 96 a7

PAIS01ZE\WRIReporisiFinal\090126 DMP_OP01.docx 10
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The CN values were adjusted, per TR-55 methodology, to reflect expected impervious percentages

as noted within TR-55. Modeling assumed a hydrologic soil condition for watersheds in poor condition
having limited potential to infiltrate runoff due to soil surface crusts, reduced vegetative cover and
compaction due to human activity.

At the request of the County, the Old Picacho area was modeled for antecedent moisture condition
il; saturated soil conditions. Modeling the area for moisture condition lll, high antecedent soil moisture
content, reduces infiltration rates thus increasing runoff volumes and flow rates from the drainage basins.
The CN values provided by TR-55 are for antecedent moisture condition Il - average conditions. Curve
numbers were adjusted according to NRCS methodology to reflect the high antecedent moisture condition
for the analysis. Refer to the curve number calculations that can be found in Appendix A: Hydrologic
Calculations for additional information.

E.  Hydrograph Transformations

For the majority of the Cld Picacho area, the Upland Method was utilized to estimate travel times for
drainage flows. The New Mexico Department of Transportation (NMDOT) utilizes the Upland Method of
estimating travel times for flows for basins less than 200 acres. For basins larger than 200 acres a
modified method was utilized to generate travel times. The Upland Method seeks to quantify travel times

. by classifying flow as either Overland Flow or Shalfow Concentrated Flow. The upper extent of the sub-
basins are characterized as Overland Flow, while the remainder of the basin is classified as Shallow
Concentrated Flow. Using the flow classification and flow path slope the velocity, and subsequently lag
time, can be computed for each sub-basin. Appendix A: Hydrologic Calculations contains the detailed
lag time calculations.

F.  Routing

This study utilized the M.uskingum-Cunge procedure for channel routing, which is consistent with
other local studies. This method is appropriate for natural channels such as arroyos, which are the
dominant channel type encountered throughout the study area. The channel cross section geometry
required for this method was derived from the DEMSs created for the study. Mannings “n” values for the

main arroyo channels were assumed to be 0.030 for both the channel bottom and overbank areas.
G.  Hydraulic Structures

Structures such as culverts and reservoirs were located from drainage reports, aerial photos and
field investigations. The locations of these structures served as some of the analysis points for sub-basin
delineation. Pond operation in models was assessed by quantifying stage-storage-discharge relationships.
Culvert capacities were determined using a hydraulic modeling software package, Bentley inRoads Storm
and Sanitary - Drainage Structure Analyzer. This software employs the method déscribed in the United
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States Department of Transportation (USDOT) publication “Hydraulic Design of Highway Culverts,” HDS-5.
All structures were assumed to be maintained, free of sediment and obstructions when assessing their
efficiency. Figure 5B provides a depiction of the location of known large drainage conveyance structures

{ponds, culverts, etc.) and sub-basin delineation within the Old Picacho area.
H.  Sediment Bulking

The Old Picacho contributing watershed is characterized by erosive soils. Storm flows commonly
coilect sediment and debris and have a direct impact on flow rates by increasing the volume of conveyed
flow. This increase, referred to as bulking, was assessed for a nearby area by Mussetter Engineering in
2008 (Sediment Load Bulking Factors for Four Arroyos in the Overlook Subdivision, Las Cruces NM). This
report determined the bulking factors that should be used when modeling storm runoff flow rates and
volumes. Generally, the Overlook Subdivision is very similar in hydrologic character and soii type to that of
the Old Picacho area. Flows accumulate along the mesa top and travel through the development along the
eroded escarpment. The Overlook Subdivision is characterized principally by NRCS type Bluepoint series
soils. The drainage basins most similar to those within the Old Picacho area are predominately Bluepoint
series soils. Bluepoint soils typically have an NCRS soil classification of loamy sand or similar. The soils
within the Old Picacho area are a mixture of scil types, principally from the Bluepoint seties of soils. Noting
similar soil types, current and future land use, and general basin characteristics, it is reasonable to use the
findings from the Overlook Subdivision. This data is reasonable in the absence of a detailed sediment
bulking analysis specific to the Old Picacho area. Please refer to Appendix E - Soils Information for
additional information.

Bulking factors from the Mussetter report were utilized for the sediment bulking factors in the
analysis of the Old Picacho area. Table 2: Sediment Bulking Factor summarizes the sediment bulking
factors applied to each basin. Refer to Appendix A: Hydrologic Calculations for detailed calculations
pertaining to sediment bulking.

Table 2 - Sediment Bulking Factor

BASIN Bulking Factor
NAME ™ Existing Future
OP_A1 1.18 119
OP_A2 1.09 1.1
OP_B1 1.07 1.08
0P_D1 1.05 1.05
OP_E1 1.07 1.07
OP_F1 1.08 1.08
OP_G1 1.05 1.06
OP_H1 1.1 1.1
OP_J 1.04 1.04
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VL. Analysis Results and Recommendations

Two comprehensive watershed models were developed for the Old Picacho community and contributing
area. One model captures the existing conditions of the study area while the other model serves to forecast the
impact of future development within the study area. The future conditions model also includes proposed
improvements and additions to the existing Old Picacho drainage system. BHI performed both hydrologic and

hydraulic analysis of the Old Picache community to evaluate existing and future conditions relative to runoff rates
and volumes for the 100-year (1% chance) storm event.

The Old Picacho community is comprised of one major basin, sub-divided into smaller sub-basins. The
sub-basins divide the macro basin at critical points along the known flow path. Basin OP_A1 is the largest basin
within the study area, lying upstream of the Old Picacho community, totaling 1.65 sq mi. A summary of
important basin characteristics used in analysis can be found in Table 3: Basin Characteristics, and supporting
calculations can be found in Appendix A: Hydrologic Calculations. Figures 5A and 5B show the fimits of each
of the defined drainage basins in the models.

Table 3 - Basin Characteristics

NAME Area Weighted Whole | Average Basin | Longest Flow Lag Time
Basin CN Slope Path

(Acre) | Existing | Future {%) {(FT) {(Min)
OP_A1 1053.95 89 A 20.81 18,402 49.86
OP_A2 42.30 82 85 12.69 3,081 10.87
OP_Bt1 26.27 84 87 3.25 3,066 12.73
OP_ D1 8.16 88 88 3.66 1,644 8.74
OP_E1 18.60 87 87 474 2,200 11.16
OP_Fi 20.51 87 87 5.00 ' 2,207 9.21
OP_G1 9.71 87 91 4.29 1,369 6.00
OP_H1 48.02 84 87 12.99 4,331 11.12
OP_J1 4,34 88 88 315 1,526 7.03

A.  Hydrologic Analysis Results

A hydrologic model was prepared for the Old Picacho community and contributing offsite drainage
basins for both existing and fully developed conditions. The existing conditions mode! represents
conditions on the ground as of the 2004 aerial mapping activity. The future conditions model reflects fully
developed conditions for all areas zoned for development based on Dofia Ana County assessor's maps.
This model includes the proposed improvements to the drainage system, to be discussed later in the
report. The basin schematic is shown on Figure 6: Hydrologic Model Schematic. Table 4: 100-Year
Hydrologic Model Results ~ Existing and Future Conditions provides flow rates and volumes for every

basin, pond and analysis point for the study area. Junction / Analysis Points are shown in Figures 5A and
5B.
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Figure 6 - Hydrologic Model Schematic
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1. Unnamed Arroyo Basin (Donaldson Dam)

The Unnamed Arroyo Basin (Donaldson Dam) is comprised of sub-basin OP_A1. Flows from

this basin collect within the Unnamed Arroyo and are conveyed into the Donaldson Dam. Flows
increase approximately 20% from current to fully developed conditions. This watershed, given its
significant size, will require careful management as development continues along its banks.
Uttimately, channel stabilization along the arroyo banks and the outfall of the Donaldson Dam along
with other improvements are necessary. These improvements are discussed in the
recommendations section below.

2. Local Drainage Basins - Old Picacho Village

The Old Picacho community drainage system is simple in nature as there are no apparent

drainage systems. Sform water collects on properties and local roadways where it pools, infiltrates

into the soil or evaporates. It appears that storm drainage within Old Picacho is working
successfully. The simple development nature of the Old Picacho community allows for localized
storage and infiltration and negates the need for drainage infrastructure improvements as long as |
current levels of imperviousness are maintained.
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Tabie 4 - 100 Yr Hydrologic Model Results-Existing and Future Conditions

. Existing Condition Future Conditicn
Structure ID Drf\'r’:;ge Runoff ‘Peak | Runoff | Peak
(sq-mi) Volume Discharge | Volume | Discharge
{ac-ft) (cfs) (ac-ft) (cfs)

Basins
OP_A1 1.6468 242.9 1,997 264.1 2,189
OP_A2 0.0660955 6.8 179 7.8 206
OP_B1 0.0410479 4.5 109 5.2 125
CP_D1 0.0127428 1.6 49 1.6 48
OP_E1 0.0290673 3.6 95 3.6 95
OP_F1 0.0320472 4 117 4 117
OP Gt 0.0151704 1.9 60 2.2 70
OP_H1 0.0750339 85 212 9.8 242
OF_J1 0.006775 09 | 28 0.9 28
Junction / Analysis Points
JOP_ A1 1.7128955 249.3 2,003 271.8 2,197
J-S 0P A 1.7128955 - - 271.8 2197
J-5 OP_B1 0.0410479 - - 5.2 125
J-5 OP D1 0.0127428 - - 1.8 48
J-5 OP_E1 0.0290673 - - 3.6 95
J-SOP F 0.0320472 - - 4 117
J-SOP G 0.0151704 - - 2.2 70
J-SOP H 0.0750339 - - 9.6 242
J-S OP J1 0.006775 - - 0.9 28
Ponds ‘
Donaldson Dam | 1.6468 | 2425 | 1,997 | - -
Qutfalls
Rio Grande 1.92478 - - 298.9 2,228
J-SOP_A 1.7128955 249.3 2003 - -
J-5 OP_B1 0.0410479 249.3 2003 - -
J-S OP D1 0.0127428 4.5 109 - -
J-5 OP _E1 0.0290673 1.6 48 - -
J-SOP F 0.0320472 3.6 95 - -
J-SOP G 0.0151704 4 117 - -
J-SCP H 0.0750339 1.9 60 - -
J-S OP_J1 0.006775 85 212 - -

B. General Observations and Recommendations

The primary issue within the Old Picacho community is the volume of water flowing into the
Donaldson Dam and through the Dam outfall channel. There are a number of solutions that can delay,
detain or retain water to reduce flows upstream of the existing Donaldson Dam. These include land pitting,
mild terracing, land ripping, root plowing and reseeding. The goal of all of these altematives is to increase
the amount of water that will be absorbed by sails, reducing runoff volumes and flow rates. Basin OP_A1
will most directly benefit from the implementation of one or more of these alternatives.
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This basin extends westward onto currently undeveloped land. Minimizing flows off of the
undeveloped land would improve the existing drainage issues within the Old Picacho community.

VIl Specific Drainage Improvement Recommendations

It is important to note that the proposed improvements are on both public and/or private property. Dofia
Ana County is traditionally limited to utilizing public funds on public property. As such, improvements on private
property will require coordination and agreements between public and private entities. The Donaldson Dam and
outfall are both privately owned and operated at this time.

The Donaldson Dam and outfall are of chief concem. The existing Dam is at the base of a large drainage
basin. The Dam under existing conditions receives a 100-yr peak flow rate of 1997 cfs and a total storm runoff
volume of 243 acre-fl. The Donaldson Dam currently has a maximum storage capacity of 10 ac-ft. The current
capacity of the Dam is estimated using the 2004 aerial photography and lidar data. The Dam principle spillway
consists of a single 36" CMP, determined during a BHI site visit. The combination of the Dam having a very
small storage capacity and having a small principle spiliway significantly reduces or negates the functionality of
the existing Dam. Under future conditions the Dam will receive a 100-yr peak flow rate of 2188 cfs and a total
storm runoff volume of 264 acre-ft. The Dam can withstand neither the existing condition 100-yr storm event
nor the future condition 100-yr storm event. It is critical that the Dam or outfall be improved.

Work on the Dam's emergency spillway has recently been observed. However, the nature or design of this
work is unknown at this time. Completely rehabilitating the Dam and outfall may prove to be cost prohibitive.
However, strategic improvements in the interim will temporarily improve the operation of the Dam and public
safety. Nevertheless, the Dam or outfall require rehabilitation to provide the standard level of public safety and
protaction of property and to meet Office of the State Engineer Dam Safety Bureau requirements.

A.  Interim Improvements

The interim improvements should center around two key elements: preventing uncontrolled

overtopping of the Dam embankment and improving the existing channel conveyance discharging from the
Dam.

Hydraulic analysis of the Dam indicates that for both existing and future conditions, the Dam in its
current corfiguration wilt be overtopped by the 100-yr storm event. In the event that the existing Dam is
overtopped, the Dam may fail. Fieid investigations during the preparation of this report revealed that the
Dam embankment may be in the process of being modified. to inciude an improved emergency spillway.
For the purposes of this report, it is assumed that an improved emergency spillway will prevent the
uncontrolled overtopping of the dam embankment. This spillway should be sized to convey water through

a sufficiently reinforced portion of the Dam such that the embankment integrity is not adversely impacted.
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The existing channel conveyance leading away from the Donaldson Dam cannot convey the entire
100-yr peak flow for existing or ultimate conditions. Area residents have noted that this channel
consistently overflows, causing flooding in the Old Picacho community. The channel can be improved to
have a slightly higher flow capacity through enlargement and concrete lining.  Concrete lining will improve
the hydraulic efficiency of the channel while fimiting the likelihood of failure due to excessive scour or
erosion. Such improvements would reduce flooding along the channel for smaller, more common storm

gvents.

The existing channel does not directly connect to the Rio Grande and currently spills onto adjacent
farm land. An improved interim channel with greater capacity and concrete lining should also include the
construction of a new channel connecting to the proposed Picacho Hills Diversion Channel. This channel
system is intended to convey discharges from Picache Hills directly to the Rio Grande or an agricultural
drain nearby (Picacho Hills Drainage Master Plan, BHI 2009). This channel will reduce, but not efiminate,
the frequency that farm land is flooded by storm water flows. The proposed interim channel is incapable of
conveying the 100-yr storm event. The 100-yr storm event will cause flooding in the Old Picacho
community, despite the interim improvements. The interim improvements will reduce the frequency that
the Old Picacho community will be flooded by storm flows out of the Donaldson Dam. A conceptual cost
estimate was assembled for the interim improvements to the outfall conveyance channel. This estimate is

found in Appendix B - Conceptual Capital Project Recommendations.

Small detention ponds could be constructed along the current Donaldson Dam outfall. These ponds
would attempt to mitigate the peak flow rates and volumes from the Donaldson Dam. However, such
facilities would be costly and likely be unable to significantly improve the current drainage situation. Refer

to Figure 7: Proposed Drainage Improvements for the proposed interim channei location.
B.  Ultimate Improvements

The uitimate solution to improve drainage conditions within the Old Picacho area is to construct a
properly sized outfall fo the Rio Grande. As discussed earlier, the existing Dam is undersized and not
constructed according o any known design requirements. Properly rehabilitating or reconstructing the
existing Dam embankment to accommeodate the 100-yr storm event is cost prohibifive. Additionally, proper
maintenance activities for the Dam and Dam embankment are of chief concerm, and may not be consistent.
The existing Dam is privately owned, and thus subject to private management and maintenance. Long
term operatioh and maintenance of the Dam would be more reliably accomplished by a public entity, such
as Dofia Ana County.
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Rehabilitation and long term maintenance costs limit the Dofia Ana County Flood Commission’s
interest in taking ownership of the existing Donaldson Dam. A new channel discharging directly to the Rio
Grande must be constructed to divert storm flows away from the Old Picacho community. This existing
Donaldson Dam will prevent sediment, debris, and chemical contaminates from being discharged directly
into the Rio Grande.

The new arroyo conveyance channel must be designed to accommodate thé future conditions 100-
yr storm event. Due to property ownership and geometric restraints, the intetim channel cannot be
improved to accommodate the future 100-yr event. The most hydraulically efficient channel alignment
diverts water along a reasonably straight, direct, route to the Rio Grande. The proposed channel
alignment can be found in Figure 7: Proposed Drainage Improvements. A conceptual cost estimate was
assembled for the construction of a new arroyo channel. This estimate can be found in Appendix B -

Conceptual Capital Project Recommendations.
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APPENDIX A
Hydrologic and Hydraulic Calculations
e Rainfall Distribution
o Curve Number
o Lag Time

e Sediment Bulking

e Basin Characteristics
e Existing Pond Capacity
e HEGC-HMS Output

» Channel Design



delta y II-75 Accum x Duration (hr) Depth {inch}

o 0 0 ¢ 0
0.028016 0.028016 1 0.25 0.007004
0.033965 0.061981 2 0.5 0.014008
0.043381 0.105362 3 075 0.021012
0.060723  0.166085 4 1 0.028016
0.040742 0.206828 4.5 1.25 0.036508

0.05703 0.263858 5 1.5 0.044999
0.038265 0.302123 5.25 175 0.05349
0.053562 0.355685 55 2 0.061981
0.092167 0.447852 575 225 0.072826
2.315422 2.703274 6 2.5 0.083672
0.149934 2.913209 0.25 275 0.094517
0.067476 2.980085 6.5 7 3 0.105362
0.044574  3.025258 6.75 3.25 0.120543
0.033581 3.058839 7 7 3.5 0135724

0.04746 3.106299 7.5 3.75  0.150904
0.035755 3.142054 8 4 0.166085

- 0.050533  3.192587 9 ) 425 0.187814

0.03807 3.230658 10 4.5 0.206828
0.030691 3.261349 11 4.75 0.2367
0.025789 3.287138 12 5 0.263858

0.04619 3.333327 14 - 525 0302123
0.040536 3.373863 16 - 5.5 0.355685
0.036164 3.410027 18 5.75 0.447852
0.032678 3.442705 20 6 2.763274
0.029831 3.472536 22 6.25 2.913209
0.027439  3.499995 24 ‘ 6.5 2.080685

- — 6.75 3.025258
1(.)0-vr Ral‘nfall Distribution 7 3.058839
Picacho Hills
BHI No: 090126 725 3.081593
Prepared By: Kris Johnson 7.5 3.106299
Date: 10/10/2008 775 3123201
8 3.142054
Sheet Goal: 8.25 3.154687
This sheet prepares a rainfall distribution with a 85 3.167321
consistent time step. Note that Column C ‘875 3.179954
(Accum x) transitions from hourly increments 9 1.102587

to quarter hour, to hourly to bihourly. Column

9.25 3.20210
E & F prepare a quarter hour distribution by >

- . , . 9.5 3211622
linearly interpolating rainfail dc_pths. 075 322114
This sheet references the NM Type 11-75 Unit 10 3.230658
Hyetograph muitiplied by the appropriate actual 1025 3.23833
rainfall depth. This calculation can be found on 10.5 3.246003
the Picacho Hills tab within this excel file. 10775 3.253676

11 3.261349

1125 3.267796
11.5 3.274243
1175  3.2806%
12 3287138
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12.25 3.292911
12,5 3.298685
1275 3.304459
13 3310232
13.25 3.316006
13.5 332178
13.75 3.327554
14 3.333327
14.25 3.3383%4
14.5 3.343461
14.75 3.348528
15 3.353595
15.25 3.358662
15.5 3.363729

- 1575 3368796
16 3.373863
1625 3.378384
16,5 3.382504
16.75 3.387425
17 3.391%45
17.25 3.3964606
17.5 3.400986
17.75 3.405507
18 3.410027
18.25 3.414112
18.5 3418197
18.75 3.422281
19 3.426366
19.25 3.430451
19.5 3.434536
1975  3.43862
20 3.442705
20.25 3.446434
205 3.450163
20.75 3.453892
21 3.457621
2125 3.461349
21.5 3.465078
2175 3.468807
22 3.472536
2225 3.475968
22.5 3.479401
22.75 3.482833
23 3.486265
23.25 3.489698
233 3.49313
23.75 3496563
24 3.499995
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Precipitation Frequency Data Server Pags 1 of 3

POINT PRECIFITATION
FREQUENCY ESTIMATES
FROM NOAA ATLAS 14

New Mexico J2.311 N 106.876 W 097 feet
from "Precipitation-Froquency Adas oFtho United States® HOAA Atlas U, Valume 1, Yersion 4
G.AL Bannin, D. Mortia, B. Lin, T. Paczybol, M Yekta, and D. Rily
HGAA, Nutioael Wiather Ssrvice, Sitver Spring, Maryland, 2006
Extrocted: Thu Ol 9 2008

Confidence Limits i Seasonality | Location Maps | Cther Infa. ] GIS data | Maps | Docsi Retum to State Map
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Reference:
USDA, NRCS Conservation Engineering Division, TR-55 "Urban Hydrology for Smail Watersheds" (June 1986)

Chapter 2 Esthnstiag Ruaoff Tedhnical Ralease 55
Dirben Hpasolopy for Small Watetsfieds

Figyra 2-3  Composite CN with connected impervious avas,
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Beference:
USDA, NRCS Conservation Engineering Division, TR-55 "Urban Hydrclogy for Small Watersheds" (June 1986)

Chepter 2 Lsthmating Resynfd Techmeal Brfense 55
Ve FHd cotory fore Small Wabersheds
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Fiow Velocity Nomagraph for Overiand {Sheet) and Shallow Concentrated Flows

Old Picacho

Reference: NMDOT Drainage Manual - Volume 1, Hydrology 1995
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'{f@s}t\f__:_: For watercourses with slopes less than 0.5 percent,

Figura 3-10
Flow Yelocities for
Orarland and Shallow

" use the overland flow velocity given for 3.5 percent,
... except-for shallow concentrated flow where a flatter

N:.: slépe may be considered.

deﬁed from SCS, NEH-4, 1972

Congentrated Flows

PacE NUMBER 3-33

NMBHTD DRAINAGE MANUAL
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Existing Condition Sediment Bulking Approximation

Cld Picacho
BHI NO. 090126
Date: 29-Dec-08

Prepared By: Kjohnson
Revised By: DGrochowski

Goal:
Utilize data and analysis from the Overlook Subdivion projeot to prepare
sediment bulking values for the Picacho Hills area.

Data:

Taken from Sediment Load Bulking Factors for Four Arroyas in the

Overlook Subdivsicn, l.as Cruces, NM Report Letter

PACA0128\WR\Delivery from Cthers\Mussetter Engineering - Overlook Sub\Overtook Subdivision Bulking Factor Summary-5-9-08.pdf

Data Analysis;
To hetter approximate the bulking factor at higher flow rates the below graph and trendline was created.
However, flow rates 2-20 cfs were excluded from the trendline in an effort to better approximate the trendiine.

Table 4. Summary of computed bulking factors... (pg. 6)

Stream 17
D50 = 0.5 mm
Flow {cis) Existing/Proposed Conditions
2 1.0143
5 1.0203
10 1.0275
20 1.0364
50 1.0525
60 1.0567
89 1.0666
187 1.0904
277 1.1084
424 1.1307
£58 1.1424
715 1.157
2000 1.19 - Valse approximated by Mussetter via phone conversation.
High Flow Rate Approx.
1.25
12 ' - - : S
'y = 0.0389iri(x) + .8951 o
R2=0.9903 Y £
5] , S
5 116 :
©
w
™
fusd
E 11
=l
m
1.06
1
1 10 100 1000 10000
Flow Rate (cfs)

PACO01 26\WH\Calculaticns\Misc Calcs\080126 Sediment Bulking_OP01.xls - [Existing Condition] 1/4



Existing Condition Sediment Bulking Approximation

Old Picacho
BHI NO, 090126
Date: 29-Dec-08

Prepared By: Kjohnson
Revised By: DGrochowski

Bulking Bulking
Factor Factor Bulking
. {flows > {flows Factor
Basin Name Flow Rate {cfs) 50cfs) <50cfs} (rounded)

OP_AT 1692.2 1.184274226 1.18
OP_A2 164 1.093484804 1.08
OP_B1 - 101.6 1.074858594 1.07
QP_Di 486 0 1.050353 1.05
OP_E1 88.7 1.06957661 1.07
OP_F1 108.3 1.07734281 1.08
or_Gt 57.5 1.052714434 1.05
OoP_H1 193.1 1.089838799 1.1
OP_J1 26.6 . 0 1.039942 1.04

Note:

1 Flow rates referenced within this sheet are taken from HEC-HMS Output summary excel file.

P:090126\WRCalculations\Misc Cales\080126 HEC-HMS Output_OR.xls - Tah "Existing

No_Bulking"

Bulking factors are approximated using calculated trendline equation for all flow rates equal to
2 or above 50cfs.

3 Bulking factors are approximated by linear interpolation for alt flow rates less than 56 cfs.

PA\0S0126\WR\Galculations\Misc Calcs\090126 Sediment Bulking_OPO1.xls - [Existing Condition] 2/4



Future Condition Sediment Bulking Approximation

QOld Picacho
BHI NO. 080126
Date: 239-Dec-08

Prepared By: Kjohnson
Revised By: DGrochowski

Goal:
Utilize data and analysis from the Overlook Subdivion project to prepare
sediment bulking values for the Picacho Hills area. -

Data:

Taken from Sediment L.oad Bulking Factors for Four Arroyos in the

Overlock Subdivsion, Las Cruces, NM Report Letter

PA90126vW R\Delivery from Others\Muasettar Engineering - Ovarloolc Sub\Overlook Subdivision Bulling Facter Summary-5-9-08.pdf

Data Analysis.
To betier approximate the bulking factor at higher flow rates the below graph and trendline was created.
However, flow rates 2-20 cfs were excluded from the trendline in an effort to better approximate the trendline.

Table 4. Summary of computed bulking factors... (pg. 8)

Siream 17
D50 = 0.5 mm
Flow (cfs}) Existing/Proposed Conditions
2 1.0143
3 1.0203
10 1.0275
20 1.0364
50 1.0525
80 1.0567
89 1.0666
187 1.0904
277 1.1084
424 1.1307
558 1.1424
715 1.157
2000 1.19 Value approximated by Mussetter via phone conversation,
High Flow Rate Approx.
1.25
1.2 S I —
.0389In(x) +JO.8951 A
P RAR=0.9903 . RN N
2 115 ' ' f
9 ’
e
m
=
= 34
=
a .
1.05
1
10 100 1000 10000
Flow Rate (cfs)

PACS0126\WR\Calculations\Misc Cales\0901 26 Sediment Bulking_OP01.xls - [Future Condition]

3/4



Future Condition Sediment Bulking Approximation

Old Picacho
BHI NO. Q90126
Date: 29-Dec-08

Prepared By: Kjohnson
Revised By: DGrochowski

Bulking Bulking

Factor Factor Bulking

{flows > (flows Factor

Basin Name Flow Rate {cfs) 50cfs) <50cfs)  (rounded)

OP_al 1839.2 1.187514644 1.19
OP_A2 187.6 1.098714738 1.1
COP_B1 1155 1.079846624 1.08
OP_D1 46 0 1.050353 1.05
QP_E1 88.7 1.06957661 1.07
OP_F1 108.3 1.07734281 1.08
QP_G1 £6.3 1.058253887 1.06
QP _H1 - 220.3 1.104965121 1.1
OP_H 26.6 0 1.039942 1.04

N-ote:

1 Flow rates referenced within this sheet are taken from HEC-HMS Output summary excel fils.

PA020126\WRCalculations\Misc Calcs\090126 HEG-HMS Output OP.xs - Tab "Future

No_Bulking"

Bulking factors are approximated using calculated trendline equation for all flow rates equal to
2 or above 50cis.

3 Bulking factors are approximated by lincar interpoiation for all flow rates less than 50 ofs.

P0901 26\WR\Calculations\Misc Cales\090126 Sediment Butking_0OP01.xis - [Future Condition] 414
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Donaldson Dam

Existing Donaldson Dam

Old Picacho
BHI No: 090126
Date: 10/21/2008

Prepared By:  Kris Johnson
Data and Assumptions:

1 InRoads DTM generated for existing Dam configuration.
2 InRoads pond volume command utilized to obtain stage storage curve.
Incremental  Cumulative Surface
Elevation Volume Volume Acre-Fest Area
cu ft cu ft sq fi
3955.5 0 1] 0 1468.03
3957 1074.6075 1074.8075 0.0247 3683.788
39575 22154714 3290.0789°  0.0755 6624.939
3958  3810.1007 7100.1797 0.163 1097727
39585  5739.8905 12840.17 0.2948 14035.19 11
3959  7036.3245 19876.495 0.4563 16719.15
3959.5 8191.074 28067.589 0.6443 19819.23
3960 9413.991 37481.56 0.8605 22446.65
3960.5 10451.7193 47933.279 11004  27636.1
3961 12023.4374 59956.716 1.3764 44405.91
3961.5 13634.5842 73591.301 1.6894 £1812.02
3962 15117.7632 88709.064 2.0365 65808.62
3962.5 16894.8985 105603.96 24243 70234.27
3963 18980.9965 124584.96 2.8601 72289.33
3963.5 21121.8875 145706.85 3.345 73913.35
3964  23413.936 169120.78 3.8825 76096.46
3964.5 26235.8664 195360.65 4.4849 81540.97
39656  29321.232 224681.88 5.158 82111.08
3965.5 32145.7139 256827.59 5.896 93279.25
3966 37330.2465 294157.84  6.7529 101658.4
3966.5 42880.9058 337038.75 7.7373 111066.8
3867 27054.9388 364093.69 8.3584 130941.9
3067.5 72642.1566 436735.84 10.0261 171605.7
3968 0 436735.84  10.0261 0
3968.5 0 436735.84 10.0261 0

PADO0126\WR\Calculations\Misc Calcs\090126 Exist Pond_OP01.xs



HEC-1 FIGURE

HEC-1 - Users Manual

US Army Corps of Engineers

- Manda

o 4 3 3 'L
1f pumps or dam breaks are wot being simulaved, av cwcflow vatiag eurve ig

computed fox 20 elevations which span the range of elevations glven for

storage data. Scorages sve computad for those elevations. The rvouting 1s

then sccoaplished by the modified Fuls methoed using the derived stovags-

susflow relacion. TFor level-pool reservelr routing with pumping oy dam-break

simulacion, oucflows are computed faor the orifice and welr wsquacions for each
time interval.

= 13
Bry + Glag » A ¥ VRTESD

He v o/ LRTFRD -2 )

Whard

"

Wy woluad tbeaan Swes wowdk L ol 2,
& 4 sorionm arax ot Faes |
E, s ahuvatlon ol ban L,

B & wiiticd) dieratse lEz--?l\ Wrweith bousp byl By, andt

My E helghto? trunpsiad pavlof coma.

Figure 3.11 Conilc Hethod for Resexvoir Velumes

(3} Trapesoidal antd Ogee Spillways. Trapezoidal and ogee spillways (Terps
of Engineers, 1963} may Be simulated as shown in Figurs 3.12. The eutfleow
rating curve is computsd for 20 stages which span the wanpe of plven stsorage
darz, T1¥F vhere is a low-level ourlzt, the stages are avenly spaced betwsea
the lew-level ocutlav and the maximum elevation, with the gpllluway srest )
lacacsd at the tenth alevation. In the abaenes of 2 Low-level autlet, the
second stage is as the spiliway crast. :

4%
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Existing Condition Basin HEC-HMS Model Results

Old Picacho
BHI No.
Date:
Prepared By:

090126
1413/2008
Kjohnson

- Bulked Flows -

Drainage Area

Peak

Volume Discharge

Drainage Discharge

Structure ID (SQ MI) Time of Peak  {(AC-FT) (cfs) Area (AC) (cfsfac)
Basin
OP_A1 1.6468 MJan20098, 06:46 242.9 1996.8 1053.95 1.895
OP_A2 0.0660955 01.Jan2009, 06:06 6.8 178.8 42.30 4.227
OP_B1 0.0410479 01Jan2G09, 06.08 4.5 108.7 26.27 4,138
OP_D1 0.0127428 01Jan2009, 06:04 1.6 48.3 8.16 5.922
OP_E1 0.0290673 01Jan2009, 06:06 3.6 94.9 18,60 5.101
CP_F1 0.0320472 01Jan2009, 06:04 4 116.9 20.51 5.700
OP_G1 0.0151704 01Jan2009, 06:02 1.9 60.4 a.71 6.221
QF_H1 0.0750339 01Jan2009, 06:08 8.5 212.4 48.02 4.423
OP_J1 0.006775 01Jan2009, 06:02 0.9 27.7 4,34 6.388
Junction Poinis
JOP_Ad 1.7128955 01Jan2009, 06:50 249.3 2003.4
Ponds
Donaldson Dam 1.6468 {1Jan2009, 06:46 2425 1998.7
Routing
ROP_A2 1.6468 01Jan2009, 06:50 242 4 1995.5
Qutfalls
J-SOP_A 1,7128955 01Jan2009, 06:50 2493 2003.4
J-S OP_BA1 0.0410479 01.Jan2009, 06:50 249.3 2003.4
J-S OP_M1 0.0127428 M Jan2008, 06:08 4.5 108.7
J-S OP_E1 0.0290673 01Jan2009, 06:04 1.6 48.3
J-SOP F 0.0320472 01Jan2009, 06.06 3.6 94.9
J-S 0P _G 0.0151704 01.Jan2009, 06:04 4 116.9
J-S0OP H 0.0750339 01Jan2009, 06:02 1.9 60.4
J-5 CP_J1 0.006775 01Jan2009, 06:08 8.5 - 2124
PAG901 26WVR\Calculations\Mise Calcs\090126 HEC-HMS Output_OPO1.xls - {Existing Buiked_Flows] Page 1 of 4




Existing Condition Basin HEC-HMS Model Results

- No Sediment Bulking -

Oid Picacho
BHI No. 090126
Date: 1/13/2009
Prepared By: Kjohnson
Peak
Drainage Area Volume Discharge Drainage Discharge
Structure ID (SQ M) Time of Peak (AC-FT} (cis) Area (AC) (cfsfac)
Basin '
OF_A1 1.6468 01.Jan2009, 06:46 2058 - 1692.2 1053.95 1.606
CP_AZ2 0.0660955 01Jan2009, 06:06 . 8.3 164 42.30 3.877
OP_B1 0.0410479 01Jan2009, 06:08 4.2 101.8 26.27 3.867
OP_D1 0.0127428 01Jan2009, 06:04 1.5 45 8.16 5.640
OP_E1 0.0290673 01Jan2009, 06:06 3.4 887 18.60 4.768
OP_F1 0.0320472 01Jan2009, 06:04 3.7 108.3 20.51 5.280
OP_G1 0.0151704 01Jan2009, 06:02 1.8 57.5 9.71 5,922
OP_Ht 0.0750339 01Jan2009, 06:08 7.7 193.1 48.02 4.021
OP_J1 0.006775 01Jan2008, 06.02 0.8 26.6 434 6.135
P0901 26WR\Calculations\Misc Cales\a90126 HEC-HMS OQutput_GP01.xs - [Existing No_Bulking) Page 2 of 4



Future Condition Basin HEC-HMS Model Results - Bulked Flows -
COld Picacho
BHI No. 090126
Date: 3/24/2009
Prepared By: Kjohnson
Peak
Drainage Area VYolume Discharge Drainage Discharge
Structure ID (SQ M) Time of Peak (AC-FT) (cfs) Area (AC) (cfs/ac)
Basin
OP_A1 1.6468 01Jan2009, 06:44 264 1 2188.7 1053.95 2.077
OP_A2 0.0660955 01Jan2009, 06:06 7.8 206.3 42.30 4.877
OP_Bft 0.0410479 01Jan2008, 06:08 5.2 124.7 26.27 4,747
OP_D1 0.0127428 01Jan2008, 06:04 1.6 48.3 8.16 5,822
OP_E1 0.0290673 01Jan2008, 06:06 3.6 94.9 18.60 5101
OP_F1 0.0320472 01Jan20098, 06:04 4 116.9 20.51 5,700
OoP_G1 0.0151704 01Jan20089, 06:02 2.2 70.3 9.71 7.241
QP _H1 0.075033%9 01Jan2009, 06:06 9.6 242.3 48.02 5.046
OP_Jj1 0.006775 01Jan2009, 06:02 0.9 27.7 4.34 6.388
Junction Points
JOP_A1 1.7128955 01Jan2009, 06:48 271.8 2196.7
J-5-0P_A 1.7128955 01.4an2009, 06:48 271.8 2198.7
J-5-0P_B 0.0410479 01Jan2009, 06:08 5.2 124.7
J-8-0P_D 0.0127428 01Jan2009, 06:04 1.6 48.3
J-5-0P E 0.0290673 01Jan2009, 06:06 3.6 94.9
J-S-OP_F 0.0320472 01Jan20049, 06:04 4 116.9
J-5-0P G 0.0151704 01Jan2009, 06:02 2.2 70.3
J-5-0P_H £.0750339 01Jan2009, 06:06 9.6 2423
J-S-0P_J1 0.006775 01Jan2009, 06:02 0.9 27.7
Routing
R OP_A2 1.6468 01Jan2009, 06:48 264 2187.4
Ouifalls
RioGrande 1.92478 01Jan2009, 06:48 298.9 2228.2
P:10901 26WR\Calculations\Misc Cales\090126 HEC-HMS Output_OP01.xls - [Future Butked_Flows] Page 1 of 1




Future Condition Basin HEC-HMS Model Results

Qld Picacho
BHI No.
Date:
Prepared By:

090126
1/13/20098
Kjohnson

- No Sediment Bulking -

Drainage Area

Feak

Volume Discharge

Drainage Discharge

Structure 1D (SQ M) Time of Peak  {AC-FT) {cfs) Area (AC) {cfsfac)
Basin
OP_A1 1.6468 01Jan2009, 06:44 222 1838.2 1053.95 1.745
OP_A2 0.0660955 01Jan2009, 06:06 74 187.6 42.30 4.435
OF_B1 0.0410479 01Jan2009, 06:08 4.8 115.5 26.27 4.397
oP_Di 0.0127428 01Jan2009, 06:04 1.5 48 8.16 5.840
OP_E1 0.0290673 01Jan2009, 06:06 3.4 88.7. 18.60 4,768
OF F1 0.0320472 0idan2009, 06:04 3.7 108.3 20.51 . 5.280
OP_Gt 0.0151704 01Jan2008, 06:02 2.1 66.3 9.71 6.829
OP_H1 0.0750339 01Jan2009, 06:06 8.7 220.3 48.02 4.588
OoP_Ji 0.006775 01.Jan2008, 06:02 0.8 26.6 4.34 6.135
PGS0 26\WR\Calculations\Misc Cales\090126 REC-HMS Output_OPO1,xls - [Future No_Bulking]
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090126_Interim Channels_OP.txt
Interim Channel Design
old Picacho
BHI No. 090126
pate: (3/13/2009%
Preﬁared By: Kris Johpson .
path: P:\0901Z26N\WR\Calculations\Misc Calcs\Proposed Channrel outfalls\
090126_1Interim Channels_0P.txt

Section 1

Goal: Improve the existing channel approximately to the intersection of Puerta Lane and
Cuesta Road. Determine the capacity of an 1mﬁroved channel section along the
existing outfall channel alignment. Assume the channel will be concrete lined.

Assumptions: Fully grouted riprap or shotcrete channel section.
MANNING'S N = 0.013  sLoPE = 0.015

POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
1.0 0.0 3.0 3.0 8.0 0.0
2.0 3.0 0.0 4.0 11.0 3.0
WSEL CEPTH FLOW FLOW WETTED FLOW TOPWID TOTAL
INC AREA RATE PER VEL PLUS ENERGY
FT. SQ.FT. (CFs) (FT) (FPS) OBSTRUCTIONS (FT)
0.100 0.100 0.510 1.503 5.283 2.946 5.200 0.235
0.200 0.200 1.040 4,759 5.566 4,576 5,400 0.526
0.300 0.300 1.590 9.342 5.849 5.875 5.600 0.837
0.400 0.400 2.160 15.084 6.131 6.983 5.800 1.158
0.500 0.500 2.750 21.890 G.414 7.960 6.000 1.486
0.600 0.600 3.350 29.701 6.697 8.839 6.200 1.815
0.700 0.700 3.990 38.475 6.980 9.643 6.400 2.146
0.800 0.800 4,640 48,186 7.263 10.385 6.600 2,477
0.900 0.900 5.310 58.814 7.546 11.076 6.800 2,808
1.000 1.000 6.000 70.349 7.828 11.725 7.000 3.138
1.100 1.100 6.710 82.781 8.111 12.337 7.200 3.467
1,200 1.200 7.440 96.108 8.394 12.918 7.400 3.795 \ '}
%'288 %.300 8.190 1%0 225 8.677  13.471 7.600 4.53 Mex Channel (apac J
400 8.960 125.44 8.960 14.000 7.800 a, .
1.500 1.500 9.750 _ 141.448 9.243 _ 14.508 8000 1771 a— WY/ LS FT Freebear
T600 17600 10.560  158.357 9.525 14.996 §.200 5.098
1.700 1.700 11.390 176.169 9.808 15.467 8.400 5.421
1.800 1.800 12.240 194,893 10.091 15.923 8.600 5.743
1.900 1.900 13.110 214.533 10.374 16.364 8,800 6.065
2.000 2.000 14.000 235.098 10.657 16.793 9,000 5.386
2.100 2.100 14.910 256.594 10.940 17.210 9,200 6.707
2.200 2.200 15.840 279.031 11.223 17 .616 9.400 7.027
2.300 2.300 16.790  302.416 11.505 18.012 9.600 7.346
2.400 2.400 17.760  326.759 11.788 18.399 9.800 7.665
2.500 2.500 18.750  352.068 12.071 18.777 10.000 7.984
2.600 2.600 19.760  378.352 12.354 19.147 10.200 8.302
2.700 2.700 20.790  405.622 12.637 19.510 10.400 8,621
2.800 2.800 21.840 433.887 12.920 19.867 10.600 8.939
2.900 2.900 22.910  463.155 13.202 20.216 10.800 9,257
section 2

Goal: Design a new channe1 to tie the above improved channel, from the intersection of
Puerta Lane and Cuesta Road, to the Rio Grande. This channel will connect the
ponaldson Dam outfall channel to the proposed Picacho Hills Diversion system
Assume the channel will be concrete lined.

MANNING'S N = $.013 SLOPE = 0.004

POINT DIST ELEV POINT BIST ELEV POINT DIST ELEV
1.0 0.0 3.0 3.0 15.0 0.0
2.0 3.0 0.0 4.0 18.0 3.0
WSEL DEPTH FlLow FLOW WETTED FLOW TOPWID TOTAL
INC AREA RATE PER VEL PLUS ENERGY

FT. SQ.FT. (CFs) (FT) (FPS) OBSTRUCTIONS (FT}
0.100 0.100 1.210 1.866 12.283 1.542 12.200 0.137
0.200 0.200 2.440 5.915 12.566 2.424 12.400 0.291
0.300 0.300 3.690 11.612 12.849 3.147 12.600 {0.454
.400 0.400 4.960 18.737 13.131 3.778 12.800 0.622
¢.500 0.500 6.250 27.156 13.414 4,345 13.000 0.794
0.600 (.600 7.560 36.775 13.697 4,864 13.200 0.968
0.700 0.700 8.890 47.527 13.980 5.346 13.400 1.145
0.800 0.800 10,240 59.357 14.263 5.797 13.600 1.323
0.900 {.900 11.610 72.222 14.546 6.221 13,800 1.502
1.000 1..000 13.000 86.089 14 828 6.622 14.000 1.682
1.100 1.100 14.410 100.928 15.111 7.004 14.200 1.863
1.200 1.200 15.840 116.715 15.394 7.368 14 .400 2.044
1.300¢ 1.300 17.290 133.431 15.677 7.717 14 .600 2.226
1.400 1.400 18.760 151.057 15.960 8.052 14.800 2.408

page 1
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\ .
1.500 1.500  20.250 581 09013366‘214”31:“"[sChaa?rlneu‘l%P'tXt 2,591 foum Mox < hwna%

. . . 169,581 . .16.243  8.374 000 2, * s
4 600——"T.600 —2L.760  ~188.088 T i6.525 TTRIRESTCISII00TTRL773 ::%\(Jfﬂl@y W/ .w& FT

1.700 1.700 23.290  209.269 16.808 8.985 15.400 2.956 Lreeb
1.800 1.800 24.840  230.415 17.091  9.276 15.600 3.138 reepaal e
1.900 1.900 26.410  252.417 17.374 9.558 15.800 3.321

2.000 2.000 28.000 275.271 17.657 9.831 16.000 3.503

2.100 2.100 29.610 298.969 17.940 10.097 16.200 3.686

2.200 2.200 31.240 323.508 18.223 10.356 16.400 3.868

2.300 2.300 32.890 348.883 18.505 10.608 16.600 4.050

2.400 2.400 34.560 375.092 18.788 10,853 16.800 4,232

2.500 2.500 36.250 402.132 19.071 11.093 17.000 4.414

2.600 2.600 37.960  430.002 19.354 11.328 17.200 4.596

2.700 2.700 39.690 458.699 19.637 11.557 17.400 4.777

2.300 2.800 41,440 488,223 19.920 11.781 17.600 4.959

2.300 2.900 43,210 518.573 20.202 12.001 17.800 5.140

Page 2 —3/
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Weighted Mannings Roughness

Old Picacho Hills

BHI No, 090126

Date: 03/25/2009

Prepared By: Kris Johnson

Path: PADSO126\WR\Calcufations\Misc Calcs\Proposed Channel Outfalls\090126 Channel Roughness_CP.xlsx

Goal:
Determine approximate mannings roughness for use in modeling channels

Assumptions:
3:1Side Slepes
tarthen Channel Bottom roughness 0.023 per NMDGT Brainage Manual - Volume 2 Hydraulics, Table 2-3
Riprap side roughness 0.045 value chasen to be between value for d50= 2-inch rock and 6-inch
’ ’ as defined by NMDOT Drainage Manuzl - Volumea 2 Hydrautics, Table 2-3
Results:
Channel Section No. Bottom Width (FT}  Depth (FT) Slope Length (FT) Weighted 'n’
Ultimate Channel 62 5 15.81 $.031
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090126 _UTltimate Channel_OP.txt
ultimate Channel Design
¢ld pPicacho
BHI No. 090126
pate: 03/25/2009
Preparad By: ¥ris Johnscn
pPath: P:\0G01L26\wr\CaTlculations\Misc €alcs\Proposed Channel outfallsy
G90126_ulitimate Channel _OP.txt

Goal: Design a partially riprap lined channel to convey the 100-yr storm event to the Rio Grande.
This channel will convey the future condition 100-yr storm fiow rate from the entire
0ld picacho area. A portion of the peak flow rate will be conveyed to the rRiver via
the proposed interim channel.

Assumptions:
. Roughness calculated by the following spreadsheet:
p:\090126\wR\Calculations\Misc Calcs\Proposed channel outfalls\090126 channel Roughness_oP.x1sx

2. 1.5 FT Freeboard

3. 3:1 side slopes )

4, Riprap lining will only be placed on the channel walls, not the channel bottom.

MANNING'S N = 0.031  sLoPE = 0.007
POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
1.0 0.0 5.0 3.0 77.0 0.0
2.0 15.0 0.0 4.0 92.0 5.0
WSEL DEPTH FLOW FLOW WEYTED FLOW TOPWID TOTAL
INC AREA RATE PER VEL PLUS ENERGY
FT. SQ.FT. (CFs) (FT) (FPS) OBSTRUCTIONS  {FT)
0.500 0.500 31.750 78.846 65.162 2.483 65.000 0.596
1.000 1.000 65.000 252.161 68.325 3.879 68.000 1.234
1.500 1.50G0 99.750 499 _548 71,487 5.008 71.000 1.890
2.000 2.000 136.000 813.619 74.649 5.982 74.000 2.557
2.50C 2.500 173.750 1130.471 77.811 5.852 77.000 3.230
3.000 3.000 213.000 1627.832 80.974 7.642 80.000 3.908
w%% 3500 3.500 253.750 2124, 362 84,136 §.372 83.000 4,580 HEE

4.000 4.000 296.000 2679.304 87.298 9.052 86.000 5.274
4.500 4.500 339.750 3292.299 90.460 9.690 §9.000 5.961
5.000 5.000  385.0C0 3963.264 93.623 10.294 52.000 6.648

Page %
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APPENDIX B
Conceptual Capital Project Recommendations

e Cost Estimates



Conceptual Cost Estimate
0ld Picacha Drainage Master Plan
8HI No : 090126
Date: 3/25/2009
Prepared By: Kris Johnson
Reviewed By: Dan Grochowski

Interim Impravements

Approx.

Item Description Quantity Unit Unit Price  Total
Temporary Diversion Channel Excavation, Placerment and Compaction 17265 CY 515 $ 258,975.00
improvement ‘ Concrete Channel Lining - 6" 14975 SY $83 S 1,242,925.00
Removal and Disposal of Existing Riprap 653 CY 5134 S 87,502.00
Construction Cost Subtotal & 1,589,402.00
25% Contingency & 397,350.50
Construction Total $  1,986,752.50
Soft Costs § 496,688.13
Project Total §  2,483,440.63

Yitimate Improvements
Approx,

item Description Quantity Unit Unit Price Total
Arroyo Improvements Excavation, Placement and Cornpaction 50600 CY 515 § 759,000.00
Wire-tied Riprap 18150 SY . $175 $  3,176,250.00
Construction Cost Subtotal $  3,935,250.00
25% Cantingency $ 983,812.50
Construction Total $  4,919,062.50
Saft Costs & 1,229,765.63
Project Total $  6,148,828.13

PA090126\WR\ESt & Quantities\090126_Est_OPQ1.xlsx - [Estimate}
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. Public Meeting Notice

Picacho Hills and Old Picacho Drainage Management Plan

Date: August 20, 2008

Time: 6:00 - 7:30 PM

Location: Dofia Ana County Complex
845 N. Motel Bivd
Room 111

Las Cruces, NM

For information contact: Tish Segovia, P.E.
' Dofa Ana Flood Commission
Phone: 575 525-5554

This will be the initial public meeting to gather information regarding
drainage and storm water system improvements for Old Picacho and
Picacho Hills areas. |



Public Meeting Notice

Picacho Hills and Old Picacho Drainage Master Plan

Date: November 19, 2008
Time: 5:30 PM - 7:00 PM
Location: Dona Ana County Complex
845 N. Motel Blvd
Room 111

Las Cruces, NM

For information contact: Tish Segovia, P.E.
| Dona Ana Flood Commission
Phone: 575-525-5554

This will be the second public meeting to present preliminary
findings regarding the drainage and storm water system
improvements for Old Picacho and Picacho Hills areas.




Diana Gomez

From: Mota, Adolph [amota@lcsun-news.com]
Sent: Wednesday, November 12, 2008 2:02 PM
To: Diana Gomez

Subject: RE: Picacho Hill DMP

Just wanted to lef you that | have Schedule the notice in the paper for November 16
Ad # 10011410256

Pub No 41204

Cost $ 30.67

From: Diana Gomez [mailto:dgomez@bhinc.com]
Sent: Wednesday, November 12, 2008 12:45 PM
To: Mota, Adolph

Cc: Brad Sumwrall; Andrew Guerra

Subject: FW: Picacho Hill PMP

Hi Adolph, ,

Please run the attached public mesting notice on Sunday, November 16, 2008 paper in the Communlty Brief section,
Please charge it fo the Bohannan Huston account; and send me the tear sheet with the price on it as proof that Il will run,
If you have any questions please lef me know.

Thank you,

Diana Gomez
Administrative Assistant
Las Cruces Office

Rafiannan Huston, Ing.

425 South Telshor Blvd., Suite C-103
Las Cruces, NM 88011-7237

wnw Bihine.com

voize: H75.532.867C {acsimile; 575.532.8680

R ——

msrssarurcn e —

DISCLAIMER: Titls a-mall, Including atiachiments, may includa confidential and/or proprietary information, and may be usad cniy by the parsor or sntily lo which it Is addressed. Any
unaulhorized raview, use, disclosur of dissemination ls sticlly prohibited. If you recalved this e-mall In eror, pleasa nofity the sender by reply ¢-maft and dalels this a-mail Immedlalefy.

From: Andrew Guerra

Sent: Wednesday, November 12, 2008 11:16 AM
To: Diana Gomez

Subject: Picache Hill DMP

Diana,

| made a few changes to the advertisement concerning Picacho Hilis DMP. Tish agrees to use this one. Can you find it
somewhere in your heart to help me get it to the papers today.
P'll buy you another Banana Null

Andrew Guerra, E.L

Bohannan = Huston Inc.
495 South Tdlshor Boulevard, Suite G-103




L EmOE /157 2008 <3 i
a?a 1U:43 FAX
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i
EIElb!ame {(Primary) ¢
Company {Primary) : BOOANNAN RUSTON

ad # ¢ 1001054572

Width ¢ 1
Depth 51
gurface i 51.00

hd sales Rep. ° 315 - Adolph Mota
Cclass Code 0114 - pupblic/Special Notices
nd Type

necount ¢ 1147794

Start Date og/18/08

gtop Date 3 .0R/18/08

Rate * LCCOMSKIFE - c COMMERC_IIAL SKIF
Box Number : 0 - (None)

ad Rated Cost : $130.18

Extra $3.61

rotal 1 $13%2.79

gun Status @ I

public Meeting Notlce

Plcacha Hills ond Ol
Plcacho Dralntge
Maragernent Plon

Data: August 20
2008
Time:§:00 - 7:30pm

Location: Dofig And
Counly Comnpiex
a5 N, Mote] Bivd
Ropm T
Lua Cruces, NM

For informdiion Lon-
toct:T!;hESegovlu,

Dofta Ahul Floed
CornmJssien
Phene: 575 5)5-5554

This will e 1he Intital
publle meetlng to
gaiher infarmation ye-
ording drojndge and”
storm: waler yysiem
Improvements fol old
Picache and Pleacha
Hilig areas.
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256 W. Las Cruces Ave. P.O, Box 1749 Las Cruces, NM, 88005

(505) 5413400
Date: 12/04/08
BOHANNAN HUSTON
425 5, TELSHOR SUITE C-103
LAS CRUCES, NM 88011
(505) 532-8670
Ad# Publication  Class Start Stop Times AS/400 Acct
1001110256 LAS CRUCES 0152 - Legal Notices 11/16/2008  11/16/2008 1 720420
1001110256 LAS CRUCES (152 - Legal Notices 11/16/2008  11/16/2008 1 720420
Total Cost: $30.67
Payment; $0.00
Balance Due: $30.67
TEXT: '

Public Meeting NoticePicacho Hills and Old Picacho Drainage Mast

Y

Tl T@iﬁéﬁﬁl@z 3
L O3,

,1... e




Name (Primary}

. Company (Primary) BOHANNAN
Ad # 1001110256

Width = 1

Depth ;44

Surface T44.,00

Ad Sales Rep.

HUSTON

315 - Adclph Mota

Class Code : 0152 - TLegal Notices
Ad Type

RAccount # 1147794

Start Date : 11/16/08

Stop Date 11L/16/08

Rate : LCLEGAL - LC REG LEGAL

Box Number : 0

Ad Rated Cost

Extra 52.03
_Total 330,67
Run Status : I

Public Meeling Nolice

Pleache Hilis and Old
Picocho Droipage
Masier Plan

Dale:
Novamber 19, 2008

Time:
5:30 PM - 7:00 PM

Location; Daiio Ana
County Complex
845 N. Motel Blvd
Reoom 111
Las Cruces, NM

For Infarmatlon con-
Tuct:T[;héegov%a,

Dofla And Flood
Comimission
Phone: 575-525-5554

This will be the sec-
ond public meefing ta
present preiiminary
findings revarding the
drafnoge and storm
waler system tm-
provements for Old
Picocho and Plcdcho
HIlls areos.

Pub No, 41204
Pub Date. Nov 34,2008

{None)

528.64

11/28/05 NEW RATE




VAYSCSUN IS, CONY B

PROOF OF PUBLICATION

Lou Hendren, being duly sworn,
deposes and says that he is the
Classified Manager of the Las Cruces
Sun-News, a mewspaper published
daily in the county of Dona Ana, State
of New Mexico; that the notice
_ 41204 _is an exact duplicate of
the notice that was published once a
week/day in regunlar and entire issue of
said newspaper and not in any
supplement thereof for 1 _consecutive
week(s)/day(s), the first publication was
in the issue dated
__ November 16,2008 and the last
publication was

November 16,2008

Despondent further states this newspaper
is duly qualified to publish legal notice or
advertisements within the meaning of
Sec, Chapter 167, Laws pf 1937.

Sign

Ciﬁ‘)ﬁ\ﬁed Manz?g“éf/
Official Position

STATE OF NEW MEXICO

$s,

County of Dona Ana

Subscribed and sworn before me this

day of ; > L

P

Notary Public in and for

Dona Ana, County, New Mexico

j;qﬂ/‘éwz;w?/f Z 2", 272

Term Expires

Yy bk e s i persicstinca sy

QFFICIAL SEAL
ERLM M. QWENS
Hatary Pulilio

s of Naw Menieo
Btat g

Public Meeting Notice

Picacho Hills and Old Picacho Drainage
Master Plan

Date:
November 19, 2008
Time:

5:30 PM - 7:00 PM
Location: Dofia Ané County
Complex

+ 845 N. Motel Blvd
Room 111
Las Cruces, NM

For information contact:
Tish Segovia, P.E.

Dofia Ana Flood Commission
Phone: 575-525-5554

This will be the second public mesting
to present preliminary findings regarding
the drainage and storm water system
improvements for Old Picacho and
Picacho Hills areas.

Pub No. 41204
Pub Date. Nov 16,2008
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irainaue Master Plan
Publi Meeting #1

Rugust 20, 2603

figenda

1. Introduction, (6:00 pm — 6:10 pm)
Dofia A¥h County Flood Commission

a. Presenters
b. History

c. Funding

2. Project Overview, Brad Sumrall, P.E. (6:10 pm — 6:15 pm)
Bohannan Huston, Inc.

a. Intent of Project
b. Project and Meeting Schedule

3. Community Participation (6:15 pmt — 7:25 pm)

a. Review of Aerial Photos
b. Comment Form

4. Conclusion of Public Meeting #1 (7:25 pm — 7:30 pm)

'?@M;mj@/ % f%ﬂﬁ’?}fiﬂ
. . |

Cpose Al

2D 1D Irogen
:}/ﬁ Q»D ﬁM 7 5 P&m?ﬂf( 5?35/&‘3;”/7:‘_”5'

‘Bwa-a} om. R~ vdlverly bT



TG40 JIeE 077 TS JHiZ% eI
b B2 -pUS SH a D 13 M SRS X Ry
_ . J{\ X ,m.\?\_ m\ T@7
ﬁ.lm.\q wa. %le.ﬂj .lﬁc\wop_« W&\~ .me\ iﬁémx\_@\\rJ ,i_._ﬂ J__ u. a B
STrRLU ‘4 oUoYg 1$80IPPY [BOISAUJ _ OB N




CIeT B P VA T S5 7 B2

e R S o) FELE =7 q,q R T Ty A AL AT 4..@ on g \,v.m“..ﬁwrw\\\
e 0 Nk&i Jw %CJL«&.&,WLU@ 2 00) .9z’ Hun%%ﬁ{ x.ﬁrm QSL ng 0% é gv. &3 v&xn\\wc

..HH@X *wcg;ﬁud ﬁ@dﬁaé/\gﬁ R ITh fhtf_m?\.w > ,.GC_LUVW 271 ERIEI N
) Sﬁa:n Km0 atRo] uignd 0Ish-I¢ . Vil 382 HZIE %Efﬁwéﬁ AUTTON
SLEL ~do QJ (o) 1} A S & S REAEE I e
o Pl P f@%ﬂIxﬁU@MWMLq\U{.\K &NW\ h\\m &NYWS“H.\Q =T gy S V\kvw\.“ﬂ‘w t“ftl
00T P BT ) R D GChs =382 A S VG FAd E DS AW 7R AGST
sy _ #suoyg 18S2UPPY [BOISAYJ TAILEN

2007 ‘51 13ININOY )
D

199YS f UBIS @w ¥

Z# BUNSSHY SnONd v

uejd 191Sely sneuield SiiM m:ama_m




577 e BV VT @ SYVESS Sk 7 s ) NG BOrIpn LIS L7 5] IINEFT ) ANAELS
L S i Ve wm% CH TR LS - s = I AN CET A, Oy ZAZI TRV SRS T
e Sk SrS SELSIIPHD HN LCED Spr e b2

retg H QUOYS 1SSRIPPY TE0ISAY

SSUIEN

R00Z ‘5L IDqUmIOn0y

13808 1| UAIS
Z# BUN9aW ouangd

He]d 191Sel afeuleiq Siity 0UIraid




Picacho Hills Drainage Master Plan
Dona Ana County OLd PICACHO

I ,_J.x 9 COMMENT SHEET / HOJA PARA COMENTARIOS

Public Meeting / Reunion de Participacion Ciudadana
Wednesday Aug 20, 2008 /Miercoles Agosto 20, 2008

Mo Fpmils 1 /Q/-M o Havse - G CHQ Mgi e,:g &J i
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Please pfint clearly
Mail to / Envie por correo a: Por favor escriba claramente
Name/ . .
Bohannan Huston, Ine Nombre: | &5 eof Fyey S Ha ‘J’L
425 8. Telshor Blvd. Address/ 4
Suite C-103 Direccion: [&f 3¢ La_c’{-q"c\ /:éu-t
Las Cruces, NM 88011
(575) 532-8680
Phone/ o
Telefono: (Y ?’5_') 525 - 39F0
E-mail/ i
Direccion 3._5’&%‘ {7"\ & Nt fla(q
Electronica:
Cwr address also appears on the opposite side of this form, which if folded may be mailed to us directly. /Nuestra direccion
aparece en el lado opuesto de esta forma, de tal manera que si la dobla y pega con cinta adhesiva, puede enviarnosla
directamente..

H:AAdminl asCruces\Forms\Picacho Hills Comment Sheet.doc
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Picache Hills Drainage Master Plan
Dona Ana County

COMMENT SHEET / HOJA PARA COMENTARIOS

Public Meeting / Reunion de Participacion Ciudadana
Wednesday Aug 20, 2008 /Miercoles Agosto 20, 2008

This is a sewer manhole located in an arroyo to the rear of
10040 San Marcos Ct in Picacho Hills. In previo_us rains
sewer pipe has been torn up and now deep erosion is

taking place all around the manhole.

Please print clearly
Mail to / Envie por correo a: Por favor escriba claramente
Name/ ;
Bohannan Huston, Inc Nombre: K/ﬂ /97 é- 5 /7//? VA/ &
425 8. Telshor Blvd. Address/ e
Suite C-103 Direccion: /25D A wpRtes i~
Las Cruces, NM 88011 i
(575) 532-8680 A4S CRUCES ym FE 207
Phone/ - — .
Telefono: | & IS 52 4t ’95 99
E-mail/
Direccion / e 2 A O
Electronica: J‘m %/N o0& 2 é ik
Our address also appears on the opposite side of this form, which if folded may be mailed to us directly. /Nuestra direccion
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TABLE 13.~-~ENGINEERING INDEX PROPERTIES--Continued
sandy
clay

USDA tTexture
clay loam,
gravelly clay
loam.

gravelly loamy
gravelly fine
sandy lcam.

Indurated-------
Clay loam-——--—-
clay loam.

gravelly sand
sand.

sand.

to very
hedrock.
sandy loam,
sandy loam.
clay,

loam.

28-60iClay loam,

Clay,
1Clay loam——-=—=wu-

5-31!Clay~————=—mw=w=|{L,
31-60{Sandy clay loam,|SM-3C,

IFine sandy loa
41Fine sandy loa
i lndurated-——m=——
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~12{Fine sandy loam,
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jUnweathered

]
1
1
I
1
i
1
1
1
I
L
1
1
L
i
]
1
1
[}
1
1
]
|
1
1
]
1
t
H
:
]
I

11{Very stony loam
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(=] o o— [ R oV

0=12|Gravelly loamy

0=5

o
—

Depth
12

[]
1
i
1
1
1
i
flocded-~

Soil name and
map symbol

Harrisburg——-——---
Stellar—rmmrme—————

Rock outcrop.

Rock outerop.

Rock oubcrop.
LozZlier—————emmm e
Roeck outecrop.
Torriorthents.
Simonam—————————-—

DONA ANA COUNTY AREA, NEW MEXICO
RF¥:

Riverwash.
Arizo—cmwsmue e ————
RG¥*:

Argids.
RH*:

Argids.
RL¥:
RT*:

SH¥:

ST#*:

Stellar,

t
i

See footnote at end of table,
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Classificaticn |Frag-

Percentage passing |
]
!

! : : % !
Soil name and iDepthl USDA texture | 1 Iments | sieve number-- Liguid |} Plas-
map symbol ! | | Unified | AASHTO | > 3 | i i i limit | tieity
1 } ! H linches} &4 110 4o | 200 | ! index
P In | i | ! Pet ] ! ] " Pet 7}
| ] ] 1 ! i i | i | i
WH¥: P | i ! i | i 1 ! | }
Wink—eoaee e m—— ! 0«2 |Fine sandy loam }3M, jA-2 | 0~5 3190-100190-100}80-100115-35 | 15-25 | NP-5
Y 2-26|Fine sandy loam, |SM, SM-SC|A-2 ! 0-5 190-100{90-100}80-100525-45 | 15-25 | NP-10
! ! lecam. ] i A4 i i | i | | i
E26u60!8andy loame—emwe | 3M-ML 14-2, A-4} O 195-100495~-100160~85 13055 } 15-25 | NP5
i i i i i | i ) | ! ]
Harrisburgre—eeeoe | O~4 jLoamy fine sand }3SM ja-2 Lo 195-100190-100{75-85 }25-35 | ~=~= | WP
! 4-241Fine sandy loam, |SM fa-2, A-L4} O 195-100]90-100}55-85 [30-50 | 20-30 | NP=~5
i } sandy loam. § i i ! ! § ; i |
I 24 jIndurated==—-——— ] ——— | e e e T Bt T
} i 1 } ] i ! i | } i
5 SiMONA=—rremm o -~} 0~2 |Sandy loaMe==—==iSH ja-8 Y ! 100 % 100 }90-100}35-50 } —=~ | NP
3 | 2=7 |Fine sandy locam, |SM ta-2, A-4} 0-5 Y 70-100365-100150-100}20~50 Y} ~=e ] NP
! | sandy loam, ! t | | i ! I i |
: ! ! gravelly fine | ! § | } : i i i
i | sandy loam. i H i i i j i 1 |
Y7 lindurated—ee==-- | e j e HERUTSE (RT I I L I
1 1 1 1 1 1 1 1
I I ‘ ¥ i l 1 1 l b 1
Wp¥: i i ' | i i i i | i |
Winkeeoownomaree==} 0«10|Loamy fine sand |S5M, SM~SCIA-2 | 0-5 }90-100190-100{80~100}15~35 1 16-25 | NP-5
110~20]Fine sandy loam, }SM, SM-SCiA-1 | 0=5 I90—100}90*100}80«100%25—45 E 15=25 ! NP-10
: | i loam. § | | | i } i | !
; {20-604Sandy loam, {SM [A~2, A-47 O 190-100160-~100}55~85 {25~50 | 15-30 | NP=-G
bl 1 ! loamy fine sand} | ] | i | | [ |
& ! i } } | } ] i i | |
H Pinburaeee—- O | U—60iLoamy fine sand }SP-3M, SM|A-3, A-2] O {100 |} 100 }70-85 i 5-25 E - E NP
: i i | ] i ] i ; i i
ﬁ * See description of tie map unit for compesition and behavior characteristics of the map unit.
@
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Las ufu-\,m ?M
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yoice: 505 532 8670
facsimite: 505 532 8680
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ouite 100
Garland, TX
75043
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voige: 072 726
fagsimile: 972 220
tolf free: 866791
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Meridian One
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Suite 140
Fnglewood, CO
80112-5928

yoice: 303.798.5103
"az’*g imile: 303.798.5104
ol free: 877 799.5703
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