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Introduction

The Blanco Arroyo is an existing drainage corridor located in the City of Aztec, New Mexico. The
watershed area contributing to the Arroyo encompasses 1.14 square miles. The southern and upstream
portion of the watershed is predominantly undeveloped before it flows as a channel through the City of
Aztec and ultimately outfalls into the Animas River. Land development has encroached into the
floodplain resulting in a reduction of flood conveyance capacity in the arroyo. Conveyance capacity is
further hampered by the incoming sediments from the undeveloped portion of the watershed located
upstream. Culverts are routinely plugged with sediments and debris causing overtopping of the arroyo
channel. The watershed experienced an extreme rainfall runoff event in 2015 that caused widespread
flooding and sediment deposition in the portions of the community that are adjacent to the arroyo.

Purpose

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

Location

The Blanco Arroyo is located in the north central portion of the City of Aztec in 5an Juan County, New
Mexico. The project location map is shown in Figure 1,

The Blanco arroyo runs east to west through the City of Aztec, crossing through several neighborhoods
and next to Aztec High School, and beneath U.5. Highway 550. The upper limit of the watershed area is
subject to large erosional events due to non-cohesive sand and gravel that easily migrate during high
intensity rainfall events.
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| . Figure 1: Project Location Map

Background

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

FEMA Floodplain Classification

The Federal Emergency Management Agency (FEMA) indicates that the Blanco Arroyo is encompassed
by Flood Insurance Rate Map (FIRM) Panel 35045C0730F, dated August 5, 2010. The FIRM Panel
indicates that the Blanco Arroyo is located within Flood Zone "A". Flood Zone "A" is defined by the
Federal Emergency Management Agency (FEMA) and the FIRM Panel as follows:
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Floodzone "A":

Special Flood Hazard Areas (SFHAs) subject to inundation by the 1% annual chance flood; No Base Flood
Elevations determined.

The effective FIRM panel is attached in Appendix A.

Survey and Mapping Information

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

e Horizontal Datum: Re-projected into the New Mexico State Plane West, North American Datum
1983 (NADB3) coordinate system North American Datum 1983 (NADB3), projected to State
Plane Mew Mexico West projection

e Vertical Datum: North American Vertical Datum 1988 (NAVDS8)

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

Public Outreach

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

A=COM 3
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Engineering Analyses

The engineering support for this study utilized Environmental Systems Research Institute’s (ESRI) Arc
Geographic Information System (ArcGIS), U.5. Army Corps of Engineers (USACE) Hydrologic Engineering
Center Hydrologic Modeling System (HEC-HMS) Version 4.1, Hydrologic Engineering Center River
Analysis System (HEC-RAS) Version 4.1.0, FLO-2D Pro Build No. 16.06.15 and AutoCAD 2016.

Hydrology

A multi-frequency hydrologic analysis was prepared for the Blanco Arroyo watershed. A unit hydrograph
based hydrologic analysis was prepared with the use of the U.5. Army Corps of Engineers Hydrologic
Maodeling System (HEC-HMS), in conjunction with analysis criteria established in the New Mexico State
Highway and Transportation Department (NMSHTD) Hydrology Manual Volume 1. The ArcGIS mapping
platform was also used to identify all sub-basin hydrologic parameters within the watershed.

Peak storm flows were computed throughout the Blanco Arroyo Watershed for the following storm
events.

e 2-year, 24-hour

e 10-year, 24-hour
e J5-year, 24-hour
o S0-year, 24-hour
e 100-year, 24-hour

Research was also performed on the recent high magnitude storm that occurred in August of 2015.
Anecdotal information obtained from residents within the watershed was used to characterize the
frequency / magnitude of the storm for comparison to 25- and 100-year events.

A detailed discussion of the analysis criteria, development of hydrologic parameters, and modeling
results obtained as part of the hydrologic analysis is included in the following sections.

Watershed Delineation

A contributing watershed and sub-basin delineation were prepared for the Blanco Arroyo based on the
detailed digital topography provided by the City of Aztec. Sub-basins were generally delineated based on
uniformity of sub-basin size, topography, and land surface characteristics. Watershed concentration
points were established at key analysis points throughout the watershed including junctions and points
of inflow and major crossings. A series of thirteen sub-basins were delineated within the Blanco Arroyo
watershed. Sub-basin areas were delineated with ArcGIS for use in the HEC-HMS model.

The watershed and sub-basin delineation superimposed on aerial imagery is graphically illustrated on
Figure 2.
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Figure 2: Blanco Arroyo Watershed Map

The sub-basin delineation and routing schematic developed within the HEC-HMS maodel is graphically
illustrated on Figure 3.
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Figure 3: Blanco Arroyo Watershed HEC-HMS Schematic
Time of Concentration

Sub-basin times of concentration or the time required for water to flow within the primary watercourse
from the hydraulically furthest point in the watershed to the downstream concentration point were
estimated based on the detailed topography provided by the City of Aztec. The NMSHTD Hydrology
Manual Volume 1 requires use of the upland method coupled with the stream hydraulic method for
estimation of sub-basin time of concentration unit hydrograph analyses. Three (3) flow patterns
considered in the development of time of concentration include sheet flow, shallow concentrated flow,
and open channel flow.

Sheet flow characteristics were assumed to occur in the upper 300 feet of the sub-basin areas,
transitioning to shallow concentrated flow until a defined channel is reached. The sum of the three
components yields the total time of concentration. A sub-basin lag time equivalent to 60% of the time of
concentration required for unit hydrograph transformation was used for each hydrograph.

Sub-basin time of concentration and lag time values are summarized in Appendix B.
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Soil Infiltration

Soil infiltration parameters were estimated for each sub-basin for incorporation into the HEC-HMS
model. The NMSHTD Hydrology Manual Volume 1 requires use of the Soil Conservation Service (SCS)
Curve Number (CN] Method for soil infiltration parameters. Aerially weighted CN values for each sub-
basin were estimated based on land cover type(s) and hydrologic soil group(s) identified by soil surveys
available from the United States Department of Agriculture’s Natural Resources Conservation Service.

Initial abstraction (IA) values were also estimated for each sub-basin within the watershed with a global
cap of 0.350 inches applied to provide a more conservative estimate of peak storm flows.

Hydrograph Routing

The NMSHTD Hydrology Manual Volume 1 requires use of Muskingum-Cunge hydrograph routing
methodology within the HEC-HMS model. Routing or translation of hydrographs is performed by
characterization of a routing reach with eight-point cross-sectional geometry, channel slope, and
Manning's roughness coefficients. Cross-sectional geometry and channel slopes were estimated based
on slopes and reach lengths identified from the detailed digital topography.

Rainfall Distribution

AECOM incorporated precipitation data into the hydrologic models in accordance with NMSHTD
guidelines coupled with National Oceanic and Atmosperic Administration (NOAA) Atlas 14 precipitation
data for each of the storms indicated previously. The precipitation depth, duration, frequency data
based on the centroid of the Blanco Arroyo Watershed is summarized in the Table 1.

A=COM 7
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Table 1: NOAA 14 Precipitation Depths
PRECIPITATION DEPTH
[inches]
STORM FREQUENCY
DURATION
1-YR 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR | 500-YR
5-min 0.15 0.19 0.26 0.31 0.39 0.45 0.52 0.71
10-min 0.23 0.29 0.39 0.47 0.59 0.69 0.8 1.07
15-min 0.28 0.36 0.48 0.59 0.73 0.86 0.99 1.33
30-min 0.38 0.48 0.65 0.79 0.99 1.15 1.33 1.79
60-min 0.46 0.6 0.8 0.98 1.22 1.43 1.64 2.22
2-hr 0.54 0.69 0.91 1.09 1.37 1.59 1.84 2.5
3-hr 0.58 0.73 0.95 1.13 1.4 1.62 1.86 2.51
6-hr 0.7 0.87 11 1.29 1.57 1.8 2.04 2.69
12-hr 0.84 1.04 1.29 1.48 1.76 1.98 2.2 2.76
24-hr 0.93 1.16 1.47 1.72 2.07 2.34 2.63 3.35
| — e —————

For hydrologic studies in the State of New Mexico, a modified NOAA-5CS rainfall distribution is used for
modelling storm events. This distribution establishes the peak rainfall intensity at hour six in a 24-hour
storm event. The procedure for development of the distribution is found in the NMSHTD Hydrology
Manual Volume | in section 3.3.1.2.3. The rainfall distribution is unique to the Blanco Arroyo Watershed
and developed for each of the 2-, 10-, 25-, 50-, and 100-year; 24-hour events modeled herein. Each
frequency specific distribution is summarized in Table 2.
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Table 2: Frequency Specific Distribution

DURATION CUMULATIVE DEPTH [%]

[hours] 2-YEAR 10-YEAR 25-YEAR 50-YEAR 100-YEAR
0 0 0 0 o] ]
0.25 0.024 0.018 0.015 0.013 0.010
0.5 0.048 0.037 0.031 0.026 0.020
0.75 0.072 0.055 0.046 0.038 0.030
1 0.112 0.086 0.073 0.064 0.053
1.25 0.132 0.102 0.087 0.077 0.065
1.5 0.153 0.110 0.094 0.083 0.068
1.75 0.172 0.128 0.112 0.100 0.087

2 0.191 0.147 0.130 0.118 0.106
2.5 0.240 0.201 0.187 0.177 0.165
3 0.550 0.542 0.541 0.543 0.540
3.5 0.656 0.660 0.664 0.669 0.671
4 0.706 0.714 0.720 0.729 0.730
5 0.725 0.732 0.738 0.746 0.749
5] 0.744 0.750 0.756 0.763 0.768
7 0.765 0.759 0.763 0.769 0.772
] 0.784 0.774 0.777 0.782 0.783
9 0.824 0.805 0.804 0.808 0.806
10 0.848 0.824 0.820 0.821 0.816
11 0.872 0.842 0.835 0.833 0.826
12 0.897 0.860 0.850 0.846 0.837
14 0.914 0.884 0.875 0.872 0.864
16 0.931 0.907 0.900 0.897 0.891
18 0.948 0.930 0.925 0.923 0.918
20 0.966 0.953 0.950 0.949 0.946
22 0.983 0.977 0.975 0.974 0.973

24 1.000 1.000 1.000 1.000 1.000 ;|

HEC-HMS Model

A storm event simulation using the basin, soil, and routing parameters as well as the precipitation
distributions were developed in HEC-HMS for each identified storm frequency. The details of the HEC
HMS calculations and assumptions are attached in Appendix B. Table 3 summarizes the hydrologic
parameters used for each of the sub-basins.

A=COM 9
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Table 3: Hydrologic Parameters Summary Table

Impervious

Sub-basin A Length Te TI;:fe CN 'A F:nrea
(mi?) (ft) (hrs) : (inches)

(mins) (34)
w110 0.023 1,558 0.150 5.40 86 0.326 70%
W210 0.198 4711 0.660 23.58 88 0.273 1%
l w310 0.083 2,901 0.220 7.81 B8 0.273 0%
w410 0.240 4,860 0.380 13.79 87 0.299 1%
W510 0.153 3,905 0.530 19.19 B85 0.350 10%
W610 0.113 3,510 0.580 20.81 86 0.326 30%
W710 0.058 3,155 0.420 15.08 87 0.299 30%
W210 0.018 1,163 0.190 6.70 85 0.350 75%
Wwa10 0.030 1,886 0.310 11.09 86 0.326 15%
W1010 0.020 1,034 0.210 7.45 96 0.083 50%
w1110 0.187 5,200 0.620 22.21 88 0.273 1%
W1210 0.006 493 0.080 2.70 b2 0.350 50%
w1310 0.018 1,513 0.190 6.70 a0 0.222 1%

Results

Multi-frequency peak flows at specific concentration points within the watershed are summarized in
Table 4. Comprehensive HEC-HMS peak flow summaries for each of the storm events are included in
Appendix B.

A=ZCOM 10
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Table 4: Peak Flow Summary

PEAK FLOW [ft’/sec
CONC PTY Description AR'.? ift /secl
[mi®] 2-YR | 10-YR | 25-YR | 50-YR | 100-YR
Upstream of Proposed
JUNCTION C P 9 IoRES 0.486 223 | 769 | 1274 | 1752 | 2314
Detention Basin
Downstream of P d
IONETIEON G | REERTLER TUPS 0.726 317 | 1114 | 1874 | 2632 | 3499
Detention Basin
JUNCTION E Zia St Crossing 0.879 37.8 | 136.1 | 2287 | 3201 | 4258
juicTions. | YpstresmoetNRioGrande: | g0, 46 | 1661 | 2738 | 3783 | s006
Avenue
JUNCTION G Blisumstrean:af:uRie 1.05 505 | 180.6 | 2956 | 4057 | 536.8
Grande Avenue
JUNCTION H Lovers Lane 1.056 50.9 181.3 296.4 406.2 537.6
JUNCTION | Main Avenue 1.074 53 1851 | 3013 | 4122 | 5449
JUNCTION J Ash Avenue 1.097 556 | 189.7 | 307.4 | 4195 | 553.3
JUNCTION K Aztec Boulevard 1.117 582 | 194.4 | 313.4 | 4267 | 562.1
JUNCTION L Animas River 1.147 59.6 198.4 319.6 434.9 572.6

Notes:
1. Concentration peint identifier indicated based on HEC-HMS medel

Historical Storm Investigation

AECOM performed an investigation to characterize the magnitude of the historical August 2015 storm
event in addition to the simulations mentioned previously. Research into available historic rainfall data
in the vicinity of the Blanco Arroyo Watershed however yielded limited information. No United States
Geological Survey (USGS) or National Weather Service (NWS) gages were found within the vicinity of the
Blanco Arroyo watershed. The closest gage to the Blanco Arroyo Watershed was found to be a gage
located over 16 miles away at the Farmington Regional Airport operated by the New Mexico State
University [NMSU) Climate Center. The gage measures and reports rainfall quantities on single day time
intervals. Review of the daily rainfall data in a timeframe similar to the storm that occurred in Aztec
however did not reveal a similar or significant magnitude storm, thus it was not considered for use in
this study.

AECOM therefore collected anecdotal storm and rainfall information from constituents during the public
invalvement phase of this project at the request of the City of Aztec. Anecdotal measurements provided
by residents suggested estimates of 3.5 inches in a 24-hour period, in the area. A simple comparison to
NOAA Atlas 14 precipitation data in Table 1 suggests that the Aztec area may have experienced a storm
event similar in magnitude to a 500-year event (3.35 inches) in August of 2015. A modified NOAA-5CS
rainfall distribution based on the 500-year NOAA Atlas 14 precipitation data was therefore developed
and incorporated into a Historic Condition HEC-HMS model to simulate the August 2015 event. The

A=COM 11
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detail of the modified NOAA-5CS rainfall distribution is attached in Appendix B. The peak flow results are
summarized in the following Table 5.

Table 5: Peak Flow Summary — Historic Storm Event

PEAK FLOW
ft*/sec]
NC pTY Descripti AREA [mi’ [
CONC etcyation [mi’) Historical Storm
Event
f
JUNCTION € Wgsteam ot Rrapoted 0.486 22.3
Detention Basin
P
ibNEHign | Pewnstreamof Froposed 0.726 31.7
Detention Basin
JUNCTION E Zia 5t Crossing 0.879 378
JUNCTION F Upstream of N Rio Grande 0.992 6
Avenue
JUNCTION G Downstream of N Rio 1.05 50.5
Grande Avenue
JUNCTION H Lovers Lane 1.056 50.9
JUNCTION | Main Avenue 1.074 53
JUNCTION J Ash Avenue 1.097 55.6
JUNCTION K Aztec Boulevard 1.117 58.2
JUNCTION L Animas River 1.147 59.6

Motes:

1. Concentration point identifier indicated based on HEC-HMS maodel .

A=COM
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Hydraulic Analysis — HEC-RAS

AECOM developed a one-dimensional, standard step backwater riverine hydraulic analysis for the lower
1.4 linear miles of the Blanco Arroyo, upstream from the Animas River Outfall. The hydraulic analysis
used the HEC-RAS coupled with the more detailed digital topography of the watershed provided by the
City of Aztec.

As mentioned previously, the lower portion of the Blanco Arroyo is located within an effective
Floodzone “A” Special Flood Hazard Area. The hydraulic analysis and delineation presented herein are
based on more detailed methodology and topography. The 25-year and 100-year storm events were
modeled in HEC-RAS.

Methodology

Elements of the methodology associated with the Blanco Arroyo HEC-RAS Hydraulic Analysis are
discussed in the following sections.

Hydraulic Baseline

The hydraulic baseline was extended along the flow line of the Arroyo from the cutfall at the Animas
River to 1.4 miles upstream where the development starts to occur.

Cross-Section Geomelry

A series of cross-sections were oriented normal to flow and along the corridor at approximate 200-foot
intervals, Additional cross-sections were incorporated where additional detail was needed such as at
hydraulic structures and crossings. The cross-sections were cut from the detailed digital topography
provided and identified by river stations measured from the confluence with the Animas River outfall.

Manning's N-Value

The Manning's roughness coefficients for left and right overbanks and channel components selected for
use in the Blanco Arroyo were based on values identified in the NMSHTD Hydraulics Manual Volume 11, A
value of 0.05 was used for left and right overbanks based on an assumption of natural channels with
medium to dense brush in summer. A value of 0.045 was used for the channel component based on
observations of the channel bed and obstructions.

Culverts/Bridges

Thirteen culverts crossings were analyzed in the HEC-RAS model using information collected during the
field reconnaissance and the existing terrain data. As-built plans were not available for the crossings.
The details of the culvert crossing are shown in Table 6.

A=COM 13
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Table 6: Culvert Location Summary

Culvert/structure location
Pollard Road
Culvert at Zia Street
Culvert at Blanco/Creekside Village
Culvert at Rio Grande Ave
Alley Crossing, D5 of Rio Grande Ave
Culvert at Lovers Ln
Culvert box at Mesa Verde
Alley Crossing bridge downstream of Mesa Verde
Bridge at Church Ave
Alley crossing bridge downstream of Church Ave
Culvert box at Main 5t
Culvert at Ash 5t
Culvert box at Aztec Blvd

Expansion / Contraction Coefficients

Expansion and contraction coefficients used for the hydraulic analysis were based on the values
recommended in the HEC-RAS Hydraulic Reference Manual (USACE, 2016). The coefficients used were:

= Cross sections: Expansion and contraction coefficients of 0.1 and 0.3, respectively
* Bridges and culverts: Expansion and contraction coefficients of 0.3 and 0.5, respectively

The details of the model assumptions and supporting data is provided in Appendix C
Results

The results of the HEC-RAS model are shown in Appendix C. The HEC-RAS model results indicate that the
channel overtops at several locations including culvert crossings from a 25-year storm event. Similar
results are shown for the 100-year event but with more overtopping flow.

A=COM 14
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Hydraulic Analysis — Existing Condition Using FLO-2D

A grid-based 2D hydraulic model was prepared in addition to the 1D hydraulic analyses. The grid-based
2D hydraulic model was necessary to analyze the current conditions (referred as existing conditions) and
impact of problematic flood mitigation improvements in future (referred as proposed conditions). FLO-
2D PRO was used to estimate the flow depth and velocities of the Blanco Arroyo channel for the
following storm events:

o 25-year, 24-hour
o 100-year, 24-hour

FLO-2D Model

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

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

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

The inflow hydrographs were obtained from the HEC-HMS model developed to simulate the existing
hydrologic conditions for the Blanco Arroyo. The hydrographs used in FLO-2D are included in Appendix
D.

Building Footprints

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

Manning’s Roughness Coefficient

Manning's roughness coefficients were established throughout the modeling area based on review of
aerial imagery and landuse data using an ArcGl5 shape file. The area was divided into segments based
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on the type of land use and extents of vegetation. The representative n-values for the grid elements
were based on element roughness coefficients recommended by the FLO-2D manual.

Details of the model parameters and time control variable are discussed in Appendix D.

Results

The Simulation Summary from the completion of the FLO-2D maodel is shown in Appendix D. Figure 4
and Figure 5 graphically illustrate the maximum flow depth for the Blanco Arroyo for a 25-Year storm
Event and 100-Year storm event, respectively. The deeper flow depths were found to occur in the low
lying area bound by Aztec Boulevard/Chaco Street/Ash Street and along the Blanco Arroyo drainage
corridor itself, extending from the upstream inflow point to the downstream outfall into the Animas
River. Maximum flow depths within the drainage corridor range from 0 feet to 3 feet for the 25-year
storm event and 0 feet to 4 feet for the 100-year storm event. 100-year flow depths of over 8-feet were
generated in the low-lying area.
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Alternatives Analysis

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

®  Storm water storage (e.g., detention basin)
* Hydraulic conveyance (e.g., open channel)
s Retrofits to existing drainage facilities (e.g., culvert improvements)

The three alternatives for mitigation of flooding issues within the Blanco Arroyo watershed are
discussed in additional detail below. The alternatives were presented to and discussed with City of Aztec
staff. The advantages and disadvantages of each alternative were considered in the development of a
recommended alternative. The details of the Recormmended Alternative are discussed in detail in
subsequent sections of this report.

The information presented below in regard to the alternatives is preliminary and conceptual in nature. A
detailed analysis and design will be required prior to any implementation of the elements associated
with of these alternatives.

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

* [mplementation of a detention basin located near the upstream origin of the arroyo, east of
existing land development and the Swire Heights Drive Alignment

* An open drainage channel located between the detention basin mentioned previously and Zia
Street

e Channel maintenance and additional channel easements for the Blanco Arroyo downstream of
Zia Street

» Replace existing culverts with box culverts along Blanco Street, Rio Grande Avenue, Mesa Verde
and Church Avenue

* Astorm drain along Main street to convey excess street flows into the Blanco Arroyo

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

* |Implementation of a detention basin located near the upstream origin of the arroyo, east of
existing land development and the Swire Heights Drive Alignment
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e An open drainage channel located between the detention basin mentioned previously and Zia
Street
s A detention basin located just south of the Zia Street culvert crossing
e Retrofit of the existing arroyo channel including the following:
o flattened channel side slopes at select locations
o implementation of channel easements
o increased channel maintenance efforts
e Replacement of existing culverts at Blanco Street, Rio Grande Avenue, Mesa Verde and Church
Avenue with box culverts
e A storm drain along Main street to convey excess street flows into the Blanco Arroyo

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

* |mplementation of a detention basin located near the upstream origin of the arroyo, east of
existing land development and the Swire Heights Drive Alignment.
s An open drainage channel located between the detention basin mentioned previously and Zia
Street.
A detention basin located just south of the Zia Street culvert crossing.
Retrofit of the existing arroyo channel including the following:
o Flattened channel side slope at select locations
o Implementation of channel easements
o increased channel maintenance efforts
s Replacement of existing culverts at Blanco Street, Rio Grande Avenue, Mesa Verde and Church
Avenue with box culverts A storm drain along Main street to convey excess street flows into the
Blanco Arroyo.

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

The feasibility of each of the three alternatives was qualitatively determined based on review and
discussion with City of Aztec staff. A Recommended Alternative that represents some combination of
elements from each of the alternatives was developed based on the results of this assessment. The
details of the Recommended Alternative are discussed in the following sections.

Figure 6 graphically illustrates the features associated with the Recommended Alternative for the Blanco
Arroyo.

Detention Basin

A detention basin is proposed at the upstream origin of the arroyo, east of existing land development. A
detention basin located in the upstream reaches of the Blanco Arroyo is expected to reduce peak flows
and flooding issues downstream within the developed portions of the arroyo. Implementation of a basin
is believed to be superior to implementation of expanded conveyance and additional drainage facilities
within the downstream reach of the Blanco Arroyo due to right-of-way constraints.

The extents of the proposed detention basin were identified based on the topography provided by the
City of Aztec and the basin graded using automated tools within AutoCAD Civil 3D. The proposed basin
has a maximum depth of 7 feet deep with 4H: 1V side slopes to tie to existing grade. The proposed basin
is expected to overflow during the expected 25-year rainfall runoff event. An overflow spillway weir was
therefore considered with accommodation for a hydraulic head and width of 3 feet and 12 feet
respectively to convey overflow. A 36" outlet pipe is to be provided at the bottom of the detention basin
to provide a positive drainage outfall.

The detail of the detention basin calculation is attached in Appendix F.
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Channel

An expanded open trapezoidal drainage channel oriented along the existing flow line is proposed to
extend downstream from the detention basin to the upstream side of the Zia Street to convey the 25-
year storm flows. The channel is assumed to include a riprap lining with 10-feet bottom width and 3H:
1V channel side slopes. The riprap lining consists of a 12 inch layer thickness and a D50 size of 6 inches.
The proposed channel bed slope was assumed to require drop structure(s) to achieve the desired flow
depth and velocity. The channel banks are expected to tie-in to adjacent grades along the natural
drainage corridor upstream of Zia Street. A normal depth hydraulic analysis of the conceptual channel
design using Bentley's FlowMaster computer program is included in Appendix F.

Culverts

Existing culverts that were determined to not have adequate capacity to pass the 25-year storm event
were proposed to be replaced with new culverts. Table 7 summarizes the existing culverts and the
proposed new culverts along the peak discharges. The culverts were modeled using Bentley's Culvert
Master Program and the Federal Highway Administration’s HY-8 Culvert Analysis Program.

The details of the Culvert Calculation are attached in Appendix F.
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Table 7: Existing and Proposed Culvert Summary
Allowable | Existing :ﬂ""'; "'IE Proposed
: HEC-HMS5 Qasyr Existing Structure Head Water Culvert _ Proposed Structure
Structure location B 5 E . need to
Junction 1D {cffs) Size Elevation Capacity, Structure Size Capacity,
[t} (cfs) be (cfs)
Resized?
Dirt road Culvert Crossing 3 -24-inch CMP - 3-36" Circular
upstream of Zia 5t £ 1 Circular S5 3 WESITE CMP 1
Culvert at Zia Street F 169 o 5695.9 334 oK NJA N/A
Circular
Culvert at 72-imch Concrete -
Blanco/Creekside Village F L Circular 36802 =l o ol L
N 31"x59"
Culvert at Rio Grande Ave G 195 Eﬂ'gf;f:'r"} ] 5672.8 154 RESIZE | Steel/Aluminum 210
Arch
: ; 31"x59"
Alley C D5 of R - P-
BYCIOSSIE, US AT Hio G 195 SRnciC 5668.5 131 RESIZE | Steel/Aluminum | 257
Grande Ave Circular
Arch
i 31"x59"
Culvert at Lover Ln H jog; | EHNCIBORCIEE: | cdy 143 RESIZE | Steel/Aluminum | 235
Circular
Arch
Culvert at Mesa Verde | 202 M-I nash 5653.94 1000 oK N/A N/A
Concrete
Alley Bri i
A DS Coassing 1-17ftx3ft _
bridge downstream of | 202 2 5646.5 197 RESIZE Did not Change nNA
Wood Bridge
Mesa Verde
Bridge at Church Ave | 202 1-12ftx55ft 5645 356 0K A N/A
Alley bridge crossing
downstream of Church | 202 e 5638.53 271 8] 4 N/A N/A

Ave

Wood Bridge
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Table 7: Existing and Proposed Culvert Summary (continued)
Allowable | Existing s";:i:; Proposed
structure | ion HEC-HMS Qasvn Existing Structure Head Water Culvert i X Proposed Structure
Junction 1D (cfs) Size Elevation Capacity, be Structure Size Capacity,
(ft) (cfs) Resized? (cfs)
Culvert at Main St ] 209 AN 5632.5 725 OK N/A N/A
Concrete
B1%x59"
Culvert at Ash St K 216 5 In.'ch R 5614.52 157 RESIZE SteelfAluminum 251
Circular
Arch
14, 6 f
Culvert at Aztec Blvd K 216 e — 5615.03 Q81 0K M N/A
Concrete Box
Motes:

1.

The 25-year peak discharges for the cubwert crossings were obtained from the HEC-HMS model.
2.

The capacities of the existing and proposad culverts were estimated with the use of Culvert Master and HY-8.
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FLO-2D Model = Recommended Alternative

The recommended flood mitigation alternative was analyzed with FLO-2D to estimate the impacts of the
proposed drainage improvements on downstream problematic drainage areas and developed areas. The
existing conditions FLO-20 model was used as base model to develop the recommended alternative.

The proposed detention basin was analyzed using the U.5. Army Corps of Engineer’s HEC-HMS model to
determine the basin outflow characteristics and the associated inflow into the proposed riprap channel.
The existing land use condition HEC-HMS model was used as the base condition model and the
detention basin was added into the model to estimate the inflow hydrograph for the FLO-2D model,

The proposed detention basin was characterized in the FLO-2D model by incorporation of the basin
outflow hydrograph yielded by the HEC-HMS model as an inflow to the proposed riprap channel. The
channel downstream of the detention basin was modeled using the channel option in FLO-2D. The grid
elevations were artificially lowered along the channel to account for the channel depth. This was done
to avoid any numerical stability in the model.

The existing culverts and proposed culverts were modeled using the hydraulic structure option in FLO-
2D, The details of the culvert characteristics are discussed in the earlier section. The discharge rating
tables were obtained by modelling the culverts using CulvertMaster and HY-B. Other hydraulic
properties of the culverts such as the allowable head water and culvert inverts were obtained from the
topographic data and HEC-RAS model for the Blanco Arroyo. The details of the culvert calculations are
included in Appendix F.

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

Results

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

The figures show that the reduction in flow depths range from 0 to 1.5 feet, for the 25-year storm event,
Implementation of the proposed detention basin was found to reduce the runoff volume from
approximately 66.0 ac-feet for existing conditions to 40.2 ac-feet for proposed conditions. The area of
inundation reduced from the 110.1 acres to 56.2 acres for the 25-year storm event,

Conceptual 30% design plans were developed for the recommended alternative and are attached in
Appendix G.
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Conclusions

* A detention basin east of the City limits would help reduce the flooding downstream in the
developed area of the City.

e The proposed riprap channel upstream of Zia Street is assumed to be below grade and would
help alleviate flooding issues especially on the east side of the City limits.

¢ Five new culverts are proposed at a location where the existing culverts were not adequate to
pass the 25-year storm event.

¢ Periodic maintenance of the channel and culverts will be required to preserve the flow capacity
in future.

e The results from the FLO-2D model show that the recommended alternative has reduced the
flow depth and inundation limits due to flooding from Blanco Arroyo.

s The conceptual 30% design plans will be used to further identify and prioritize permitting and
construction project of the proposed facilities. The 30% design plans are attached in Appendix G.

e Final 100% construction plans and specifications must be completed to construct the drainage
facilities identified in the recommended alternative.
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Appendix A — FEMA Effective FIRM Panel
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Blanco Arroyo Flood Hazard Assessment and
Mitigation Alternatives Report

Flood Study and Mitigation Alternatives PN 60487201

Appendix B — Hydrologic Calculation

Appendix B.1 — Rainfall Distribution

Appendix B. 2- Hydrologic Parameters Evaluation and HEC-HMS Results
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A=COM Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 1B
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Job No. Cost Code Parent (if any)
Prepared By/Date: PDC [ 4-28-2016
Number: | 60487201 20000 N/A P v/ /
Title: | Hydrologic Analysis Using HEC-HMS

PROBLEM STATEMENT:
The purpose of this calculation package is to document the hydrologic analysis prepared by
AECOM for the watershed draining toward the Blanco Arroyo using HEC-HMS version 4.1.

REQUIRED DELIVERABLES:

= Multi-frequency (2; 10; 25; 50; 100-year; and Historic 24-hour) peak flows along the
Blanco Arroyo.

e Estimated magnitude of the August 2015 storm event peak flows based on limited
approximate information provided by residents.

DATA /ASSUMPTIONS:
* Drainage area was delineated using 1-ft contour LiDAR data provided by the City of
Aztec.

s Rainfall data for the watershed was obtained from NOAA Atlas 14, Volume 1; Version 5.

# SCS Unit Hydrograph Methodology.

e Modified NOAA-SCS rainfall distribution based on New Mexico Department of
Transportation (NMDOT) procedures.

# Rainfall loss methodology based on the SCS Curve Number methods.

e Hydrologic soil group (HSG) was determined using the USDA NRCS Soil Report for Aztec,
New Mexico. The watershed area consists of HSG classes A, B, C and D soil types.

e Soil impervious area percentages were estimated from readily available aerial imagery.

s Cover type was selected to be “Desert Shrub” in poor condition for the undeveloped
areas due to the lack of vegetative cover observed in the field or visible on readily
available aerial imagery. One area in the project areas is a cemetery and is marked as
fair condition due to the percentage of vegetative cover. Runoff curve numbers were
selected using TR-55 Tahle 2-2a and 2-2d.

e Residential properties outside of the subdivision were assumed to be 1/3 acre lots.
Residential properties inside the subdivisions were assumed to be 1/4 acre lots.

Variable Definitions

T. Time of Concentration Py 2-year, 24-hour rainfall v Velocity

Tt Travel time for location 'n' n Manning's n value T: Lagtime

L Length of drainage segment CN  Curve Number s Channel slope
r  Hydraulic radius [ Initial abstraction

—_— e ——
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A=COM Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 1B
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Jab Na. Cost Code Parent [if any)
g P 4-28-2
Number: | 60487201 20000 N/A Prepared By/Date DC /4-28-2016
Title: | Hydrologic Analysis Using HEC-HMS

Figure 1 — Watershed Delineation Map

e —_ = - =
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A=COM

Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 1B
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Job No. Cost Code Parent (if any)
2 PDC / 4-28-
Number: | 60487201 20000 N/A Prepared By/Date DC/4-28-2016
Title: | Hydrologic Analysis Using HEC-HMS

HYDROLOGIC ANALYSIS

METHODOLOGY:

Watershed Delineation: The contributing watershed shown in Figure 1 was delineated using
10ft contour data provided by the City of Aztec.

Time of Concentration: Time required for water to flow from the hydraulically furthest point in
the watershed to the concentration point. The time of concentration can be represented by
sheet flow, shallow concentrated flow, and open channel flow components.

Te=Thu+Tez+ T

Sheet flow: According to TR-55 Methodology, the first 300ft of the drainage area can be
modeled as sheet flow. The sheet flow travel time can be determined using the following
equation.

_0.007 + (nL)"®
t1 = Pz{lls i SD-"I

Shallow Concentrated Flow: After the 300ft of sheet flow, shallow concentrated flow begins and
continues until a defined channel is reached. The travel time for this segment of the drainage
area is estimated using Figure 3-1 from TR-55 along with the calculated slope to find the
corresponding Ty,

Open Channels: Once a defined channel is reached, the flow transitions from Shallow
Concentrated Flow to Open Channel Flow, Open channel flow is modeled with a variation of
Manning's equation in which velocity is the unknown. Velocity is estimated using the following
equation.

2 1
1.49 % r3 * g2

n
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A=COM

Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 1B
Client Name: | City of Aztec, New Mexico Revision Number: | O
Project Job No. Cost Code Parent [if any)
red B te: PDC / 4-28-2016
Number: | 60487201 20000 N/A Prepared By/Date /
Title: | Hydrologic Analysis Using HEC-HMS

The estimated velocity is then used in the following equation to determine the travel time for
Open Channel Flow.

2 ¥
57 3600 =V

Log Time: When modeling the drainage area in HEC-HMS using the 5C5 Unit Hydrograph
transform, a lag time is needed for the model to run. Lag time is determined using the following
equation.

T, =06+T,

Initial Abstraction; Storm water that is lost to the environment before rainfall-runoff occurs is
referred to as initial abstraction. This value I, determined using the following equation.

lp=02%X
Where:
1000
TR

Engineering judgement was used in consideration of precipitation values in the area and runoff
estimates to apply a global cap of 0.350 inches for initial abstraction in the HEC-HMS model.
This better reflects the drainage conditions encountered in the Blanco Arroyo watershed and
provides a more conservative estimate of peak storm flows.

All inputs regarding impervious area, CN runoff numbers, and Lag Time calculations are
provided in Attachment 1.
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A=COM

Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 1B
Client Name: | City of Aztec, New Mexico Revision Mumber: | 0
Project lob No. Cost Code Parent |if any)
Number: | 60487201 30000 N/ Prepared By/Date:; PDC [ 4-28-2016
Title: | Hydrologic Analysis Using HEC-HMS

Hydrologic Results:

Table 1: Sub-Basin Parameters Summary

La Impervious

Sub-basin [r:; 2 Li:ﬁ:th ( ;;} Timge CN {ini:I;es:l PArea

{mins) (26)
W110 0.023 1,558 0.150 5.40 86 0.326 T0%
W210 0.198 4,711 0.660 23.58 23 0.273 1%
w310 0.083 2,901 0.220 7.81 88 0.273 0%
W410 0.240 4,860 0.380 13.79 87 0.299 1%
W510 0.153 3,905 0.530 19.19 a5 0.350 10%
We10 0.113 3,510 0.580 20.81 286 0.326 30%
W710 0.058 3,155 0.420 15.08 a7 0.299 30%
W810 0.018 1,163 0.190 6.70 85 0.350 75%
Wa10 0.030 1,886 0.310 11.09 a6 0.326 15%
W1010 0.020 1,034 0.210 7.45 96 0.083 50%
W1110 0.187 5,200 0.620 22.21 88 0.273 1%
W1210 0.006 493 0.080 2.70 62 0.350 50%
W1310 0.018 1,513 0.190 6.70 a0 0.222 1%

Table 1 summarizes the sub-basin parameters used for the watershed area that were input into
the HEC HM5 model. The details of the hydrologic calculations for each of sub-basins are
attached in Attachment 1. Table 2 summarizes the HEC HMS summary table with the peak

discharge from the sub-basins and concentration points.
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A=COM

Calculation Sheet

Project Name: | Blanco Arroyo

Calculation Number: | 1B

Client Name: | City of Aztec, New Mexico

Revision Number: | O

Project Jab No.

Cost Code

Parent (if any)

Number: | 60487201

20000

/A

Prepared By/Date:

PDC/ 4-28-2016

Title: | Hydrologic Analysis Using HEC-HMS

Table 2a: 100-year; 24-hour HEC HMS Summary

Hydrologic Element Dra";::f]nrea bl :::;harse Time to Peak

W210 0.198 100.20 01llan2050, 00:44
W1310 0.018 19.00 01Jan2050, 00:19
JUNCTION A 0.216 106.70 01)an2050, 00:43
REACH W310 0.216 106.70 0lan2050, 00:47
W310 0.083 66.80 Olan2050, 00:21
JUNCTION B 0.299 134.10 0lan2050, 00:40
REACH W1110 0.299 134.00 01Jan2050, 00:43
W1110 0.187 97.60 0Uan2050, 00:42
JUNCTION C 0.486 231.40 0llan2050, 00:42
REACH W5104 0.486 231.40 0llan2050, 00:44
w410 0.240 140.30 01lan2050, 00:31
REACH W510B 0.240 140.20 01lan2050, 00:32
JUNCTION D 0.726 349.90 0lan2050, 00:41
REACH W510C 0.726 349.70 01Jan2050, 00:42
W510 0.153 78.80 0lan2050, 00:38
JUNCTION E 0.879 425,80 0lan2050, 00:41
REACH Wé10 0.879 425.40 01Jan2050, 00:43
Wg10 0.113 80.20 0lJan2050, 00:36
JUNCTION F 0.992 500.60 01Jan2050, 00:42
REACH W710 0.992 500.40 01lan2050, 00:43
W710 0.058 49.20 01lan2050, 00:28
JUNCTION G 1.050 536.80 0lan2050, 00:42
REACH W1210 1.050 536.10 01lan2050, 00:43
W1210 0.006 8.50 01Jan2050, 00:15
JUNCTION H 1.056 537.60 01Jan2050, 00:43
REACH W210 1.056 537.30 01Jan2050, 00:44
W810 0.018 34.00 01Jan2050, 00:17
JUNCTION | 1.074 544.90 0llan2050, 00:44
REACH W110 1.074 544.70 01lan2050, 00:45
W110 0.023 43.90 01llan2050, 00:17
JUNCTION ) 1.097 553.30 01llan2050, 00:45
REACH W1010 1.097 552.80 01llan2050, 00:45
W1010 0.020 39.60 01Jan2050, 00:18
JUNCTION K 1.117 562.10 01lan2050, 00:45
REACH W910 1.117 561.50 01lan2050, 00:47
Wa10 0.030 21.80 01lan2050, 00:25
JUNCTION L 1.147 572.60 0llan2050, 00:47

Elprapetiimate_froaralonn slopmiB4ETI0N_plno_ire

W5 _bechreo
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A=COM

Calculation Sheet

Project Name:

Blanco Arroyo

Calculation Number: | 1B

Client Name:

City of Aztec, New Mexico

Revision Number: | O

Project lob No. Cost Code Parent (if any)
; POC f 4-28-2016
Number: | 60487201 20000 Prepared By/Date /
Title: | Hydrologic Analysis Using HEC-HMS

Table 2b: 50-year; 24-hour HEC HMS Summary

Hydrologic Element

Drainage Area

Peak Discharge

Time to Peak

(mi?) (cfs)
w210 0.198 76.10 01Jan2050, 00:44
w1310 0.018 14.50 01Jan2050, 00:20
JUNCTION A 0.216 81.40 01Jan2050, 00:44
REACH W310 0.216 81.30 01Jan2050, 00:49
W310 0.083 49.40 0lan2050, 00:21
JUNCTION B 0.299 102.80 01llan2050, 00:47
REACH W1110 0.299 102.80 01lan2050, 00:50
w1110 0.187 74.00 01lan2050, 00:43
JUNCTION C 0.486 175.20 01lan2050, 00:44
REACH W510A 0.486 175.10 01lan2050, 00:46
W410 0.240 104.30 01Jan2050, 00:32
REACH W510B 0.240 104.20 01lan2050, 00:33
JUNCTION D 0.726 263.20 01Jan2050, 00:42
REACH W510C 0.726 263.00 01lan2050, 00:44
W510 0.153 59.70 01Jan2050, 00:38
JUNCTION E 0.879 320.10 01llan2050, 00:43
REACH Wel0 0.879 319.50 01lan2050, 00:45
We10 0.113 64.60 01lan2050, 00:36
JUNCTION F 0.952 378.30 01Jan2050, 00:44
REACH W710 0.992 377.90 01Jan2050, 00:45
W710 0.058 40.10 0llan2050, 00:28
JUNCTION G 1.050 405,70 01Jan2050, 00:44
REACH W1210 1.050 404.80 01lJan2050, 00:45
W1210 0.006 7.20 01Jan2050, 00:15
JUNCTION H 1.056 406.20 01llan2050, 00:45
REACH Wa10 1.056 405.90 01Jan2050, 00:46
Wa10 0.018 29.00 01lJan2050, 00:17
JUNCTION | 1.074 412.20 01lan2050, 00:46
REACH W110 1.074 412.00 0llan2050, 00:47
W110 0.023 37.20 0llan2050, 00:17
JUNCTION J 1.097 419.50 01lan2050, 00:47
REACH W1010 1.0587 419.10 01lan2050, 00:48
W1010 0.020 33.60 01lan2050, 00:18
JUNCTION K 1117 426.70 01Jan2050, 00:48
REACH W910 1.117 426.40 0llan2050, 00:49
Wo10 0.030 16.60 01lan2050, 00:25
JUNCTION L 1.147 434.90 01Jan2050, 00:49
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A=COM

Calculation Sheet

Project Name: | Blanco Arroyo

Calculation Number: | 1B

Client Name: | City of Aztec, New Mexico

Revision Number: | 0

Project Job No.

Cost Code

Parent (if any)

Number: | 60487201

20000

NSA

Prepared By/Date:

PDC [ 4-28-2016

Title: | Hydrologic Analysis Using HEC-HMS

Table 2c: 25-year; 24-hour HEC HMS Summary

Hydrologic Element Dralnag'e fres Peat.Discharge Time to Peak
(mi?) (cfs)

W210 0.198 55.70 01an2050, 00:45
W1310 0.018 10.60 01an2050, 00:20
JUNCTION A 0.216 59.70 01an2050, 00:45
REACH W310 0.216 59.70 01lan2050, 00:50
W310 0.083 34.70 01lan2050, 00:22
JUNCTION B 0.299 75.70 0Uan2050, 00:49
REACH W1110 0.299 75.70 011an2050, 00:53
W1110 0.187 54.10 011an2050, 00:44
JUNCTION C 0.486 127.40 01an2050, 00:45
REACH W510A 0.486 127.30 01Jan2050, 00:48
W410 0.240 74.70 01Jan2050, 00:33
REACH W510B 0.240 74.70 01Jan2050, 00:35
JUNCTION D 0.726 187.40 01Jan2050, 00:43
REACH W510C 0.726 187.30 01Jan2050, 00:46
W510 0.153 43.90 01Jan2050, 00:39
JUNCTION E 0.879 228.70 01lan2050, 00:44
REACH WE10 0.879 228.50 01Jan2050, 00:46
WE10 0.113 51.20 011an2050, 00:36
JUNCTION F 0.992 273.80 011an2050, 00:45
REACH W710 0.992 273.80 01Jan2050, 00:45
W710 0.058 31.70 01Jan2050, 00:28
JUNCTION G 1.050 255.60 01Jan2050, 00:44
REACH W1210 1.050 295.30 01Jan2050, 00:45
w1210 0.006 6.00 01Jan2050, 00:15
JUNCTION H 1.056 2596.40 01Jan2050, 00:45
REACH WE&10 1.056 296.20 01Jan2050, 00:47
WE810 0.018 24.50 01lan2050, 00:17
JUNCTION | 1.074 301.30 01Jan2050, 00:47
REACH W110 1.074 301.30 01Jan2050, 00:48
w110 0.023 31.10 01lan2050, 00:17
JUNCTION J 1.097 307.40 01lan2050, 00:48
REACH W1010 1.097 307.10 01Jan2050, 00:48
W1010 0.020 28.00 01Jan2050, 00:18
JUNCTION K 1.117 313.40 01llan2050, 00:48
REACH W910 1.117 313.20 01Jan2050, 00:50
Ws10 0.030 12.30 01llan2050, 00:25
JUNCTION L 1.147 319.60 01Jan2050, 00:50
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A=COM

Calculation Sheet

Project Name:

Blanco Arroyo

Calculation Number: | 1B

Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Job No. Cost Code Parent {if any)
Prepared By/Date: PDC /4-28-2016
Number: | 60487201 20000 N/A pared By/ /
Title: | Hydrologic Analysis Using HEC-HMS

Table 2d: 10-year; 24-hour HEC HMS Summary

Hydrologic Element Dralr;:fit:}hrea peak ::erssriharge Time to Peak

w210 0.198 33.80 01Jan2050, 00:47
W1310 0.018 6.40 01Jan2050, 00:20
JUNCTION A 0.216 36.60 01Jan2050, 00:47
REACH W310 0.216 36.60 01Jan2050, 00:54
W310 0.083 19.40 01Jan2050, 00:23
JUNCTION B 0.299 47.20 01Jan2050, 00:54
REACH W1110 0.299 47.20 01llan2050, 00:58
W1110 0.187 32.80 01Jan2050, 00:45
JUNCTION C 0.486 76.90 01Jan2050, 00:54
REACH W510A 0.486 76.90 01Jan2050, 00:57
w410 0.240 43.50 01llan2050, 00:36
REACH W510B 0.240 43.90 01lJan2050, 00:37
JUNCTION D 0.726 111.40 01Jan2050, 00:47
REACH W510C 0.726 111.40 01Jan2050, 00:49
W510 0.153 27.20 01Jan2050, 00:40
JUNCTION E 0.879 136.10 01Jan2050, 00:47
REACH W&10 0.879 136.00 01Jan2050, 00:49
WE10 0.113 36.40 01Jan2050, 00:36
JUNCTION F 0.992 166.10 01Jan2050, 00:47
REACH W710 0.992 166.10 01Jan2050, 00:47
W710 0.058 22.50 01Jan2050, 00:28
JUNCTION G 1.050 180.60 01]an2050, 00:46
REACH W1210 1.050 180.40 01lan2050, 00:47
W1210 0.006 4.70 01Jan2050, 00:15
JUNCTION H 1.056 181.30 01lan2050, 00:47
REACH WE810 1.056 181.20 01Jan2050, 00:49
W810 0.018 19.20 0lJan2050, 00:17
JUNCTION | 1.074 185.10 01Jan2050, 00:49
REACH W110 1.074 185.00 01Jan2050, 00:50
W110 0.023 24.10 01Jan2050, 00:16
JUNCTION ) 1.097 189.70 01Jan2050, 00:50
REACH W1010 1.097 189.60 01Jan2050, 00:51
W1010 0.020 21.40 01Jan2050, 00:19
JUNCTION K 1.117 194.40 01Jan2050, 00:50
REACH W310 1.117 194.20 01Jan2050, 00:53
W910 0.030 7.80 01lan2050, 00:25
JUNCTION L 1.147 198.40 01Jan2050, 00:52

P LT T _Tenrsed i uTire profectsWEDRETIOL_blanc

p_ETayoid

ichracalireport!blans._he

_hrea_cuks_paschage_Snaldocs

Page 9




A=COM

Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 1B
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Job No, Cost Code Parent (if any)
: P 4-28-201
Number: | 60487201 20000 N/A Prepared By/Date DC / 4-28-2016
Title: | Hydrologic Analysis Using HEC-HMS

Table 2e: 2-year; 24-hour HEC HMS Summary

Hydrologic Element D'“":amgif}‘"‘m Reak ﬂ':s':]harge Time to Peak

W210 0.198 9.00 011an2050, 01:03
W1310 0.018 1.70 011an2050, 00:33
JUNCTION A 0.216 10.20 01Jan2050, 01:02
REACH W310 0.216 10.20 011an2050, 01:11
W310 0.083 5.00 01Jan2050, 00:34
JUNCTION B 0.299 13.80 01Jan2050, 01:03
REACH W1110 0.299 13.80 01an2050, 01:09
W1110 0.187 8.60 011an2050, 01:00
JUNCTION C 0.486 22.30 01Jan2050, 01:09
REACH W510A 0.486 22.30 01Jan2050, 01:12
Wa10 0.240 10.10 011an2050, 00:42
REACH W5108B 0.240 10.10 011an2050, 00:44
JUNCTION D 0.726 31.70 011an2050, 01:09
REACH W510C 0.726 31.70 01)an2050, 01:12
W510 0.153 9.00 011an2050, 00:34
JUNCTION E 0.879 37.80 01Jan2050, 01:11
REACH W610 0.879 37.80 01Jan2050, 01:14
W610 0.113 18.20 01Jan2050, 00:33
JUNCTION F 0.992 46.00 01Jan2050, 01:11
REACH W710 0.992 46.00 01Jan2050, 01:12
W710 0.058 11.20 01Jan2050, 00:26
JUNCTION G 1.050 50.50 01Jan2050, 00:53
REACH W1210 1.050 50.40 01Jan2050, 00:54
W1210 0.006 2.80 01Jan2050, 00:15
JUNCTION H 1.056 50.90 011an2050, 00:54
REACH W810 1.056 50.90 01Jan2050, 00:56
W810 0.018 11.50 01Jan2050, 00:17
JUNCTION | 1.074 53.00 01Jan2050, 00:56
REACH W110 1.074 53.00 011an2050, 00:58
W110 0.023 14.30 011an2050, 00:16
JUNCTION J 1.097 55.60 011an2050, 00:58
REACH W1010 1.097 55.60 01Jan2050, 00:59
W1010 0.020 11.60 01Jan2050, 00:19
JUNCTION K 1.117 58.20 01Jan2050, 00:59
REACH W910 1.117 58.20 01Jan2050, 01:02
W910 0.030 3.30 01Jan2050, 00:21
JUNCTION L 1.147 59.60 01Jan2050, 01:02
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A=COM Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 1B
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Job No. Cost Code Parent (if any)
Prepared By/Date: PDC f 4-28-2016
Number: | 60487201 20000 N/A P v/ /
Title: | Hydrologic Analysis Using HEC-HMS

AECOM prepared a hydrologic analysis to estimate the magnitude of the August 2015 storm
event. Anecdotal rain gage measurements and rain gage information provided by residents at
the request of the City of Aztec suggested estimates of 3.35 inches in a 24-hour period, in the
area. Comparison to NOAA Atlas 14 records suggested that the Aztec area may have
experienced a storm event similar in magnitude to a 500-year event in August of 2015. This
storm event was modeled in HEC-HMS and is listed as ‘Historic’. The results from HMS are in
Table 3.

e —
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A=COM

Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 1B
Client Name: | City of Aztec, New Mexzico Revision Number: | 0
Pfﬂj ect lob No. Cost Code Parent (if any)
¥ PDC [ 4-28-2016
Number: | 60487201 20000 N/A Prepared By/Dace 742
Title: | Hydrologic Analysis Using HEC-HMS

Table 3: Historical Storm Event HEC HMS Summary

Hydrologic Element Drair;::f]nrea geak {D:lfs::‘harge Time to Peak

W210 0.198 168.00 0llan2050, 00:42
W1310 0.018 31.80 01Jan2050, 00:19
JUNCTION A 0.216 179.40 01Jan2050, 00:41
REACH W310 0.216 179.30 01Jan2050, 00:45
W310 0.083 117.50 01lan2050, 00:20
JUNCTION B 0.299 228.60 01lan2050, 00:38
REACH W1110 0.299 228.50 0Uan2050, 00:41
W1110 0.187 164.60 0llan2050, 00:40
JUNCTION C 0.486 393.10 0llan2050, 00:41
REACH W5104 0.486 392.90 01Jan2050, 00:42
Wa410 0.240 245.50 Ollan2050, 00:29
REACH W5108B 0.240 245.30 0lan2050, 00:30
JUNCTION D 0.726 595.70 0llan2050, 00:39
REACH W510C 0.726 595.00 01Jan2050, 00:41
W510 0.153 133.80 0Lan2050, 00:36
JUNCTION E 0.879 725.60 01Jan2050, 00:40
REACH W&10 0.879 724.40 0LJan2050, 00:42
W&10 0.113 123.90 0Llan2050, 00:36
JUNCTION F 0.992 842.70 0l)an2050, 00:41
REACH W710 0.992 842.30 0LJan2050, 00:41
W710 0.058 77.20 Oljan2050, 00:28
JUNCTION G 1.050 900.00 01Jan2050, 00:41
REACH W1210 1.050 899.60 Dlan2050, 00:41
W1210 0.006 12.20 OUan2050, 00:15
JUNCTION H 1.056 901.90 0llan2050, 00:41
REACH WE10 1.056 901.60 01lJan2050, 00:42
W210 0.018 47.50 01Jan2050, 00:17
JUNCTION | 1.074 913.10 01Jan2050, 00:42
REACH W110 1.074 912.70 0Lan2050, 00:42
W110 0.023 62.00 01Jan2050, 00:17
JUNCTION | 1.097 925.80 0llan2050, 00:42
REACH W1010 1.097 925.40 01lan2050, 00:43
w1010 0.020 55.60 01Jan2050, 00:18
JUNCTION K 1.117 939.40 01lan2050, 00:42
REACH W910 1.117 935.00 01Jan2050, 00:44
w910 0.030 36.90 01lan2050, 00:24
JUNCTION L 1.147 959.30 01Jan2050, 00:43

prezpals_Terhaloalrepartiolece b

ol _MaTi_iaes_package_Fmat doo
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Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 1B
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Pm}En Job Nao. Cost Code Parent (if any)
Prepared By/Date: POC [ 4-28-2016
Number: | 60487201 20000 N/A P v/ /
Title: | Hydrologic Analysis Using HEC-HMS
REFERENCES:

United State Army Corps of Engineers (USACE), 2015. Hydraulic Engineering Center Hydrologic
Modeling System (HEC-HMS) [software package]. Version 4.1 July 2015.

United States Department of Commerce, National Oceanic and Atmospheric Administration,
NOAA Atlas 14, Volume 1, Version 5, 2008.

United States Department of Agriculture, Natural Resources Conservation Service, Custom Soil
Resource Report, January 2016

United States Department of Agriculture, Soil Conservation Service, Urban Hydrology for Small
Watersheds, June 1986.
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AZCOM

Table 1: Sub-basin Inventory

60487201 Blanco Arroyo

Impervious Area
Basin Name ! ﬂ_mﬂ A.fea. ﬁfn.!a. Estim:ted_.Fr_nm Aerial
o (sq. ft) (sq. Mi) | (acres) (%)
W110 629,303.4( 0.023 14.45 70%
w210 5,510,763.1| 0.198 126.51 1%
W310 2,320,781.6| 0.083 53.28 0%
W410 6,698,395.5| 0.240 153.77 1%
W510 4,265,246.3| 0.153 §97.92 10%
WE10 3,155,727.2| 0.113 72.45 30%
W710 1,611,095.4( 0.058 36.99 30%
W2a10 499,307.9| 0.018 11.46 75%
W910 823,313.3| 0.030 18.580 15%
W1010 565,764.5| 0.020 12.99 50%
W1110 5,223.467.3| 0.187 119.91 1%
W1210 176,043.3| 0.006 4.04 50%
W1310 500,431.4| 0.018 11.49 1%

Attachment 1



AZCOM

Table 2: Sub-basin Runoff Curve Numbers

60487201 Blanco Arroyo

Soil Type Group A Soil Type Group B Soil Type Group C Soil Type Group D
BasinNarme Percent Percent Percent Percent Composite CN ’ I
Cover Type within | CN |Cover Type within | CN |Cover Type within | CN |Cover Type within CN (inches)
Subbasin Subbasin Subbasin Subbasin
Urban district: Residental: Residental:
W110 LR so% | 81 [ ooooe s0% | g5 [ 30% | 90 86 0.326
Industrial 1/8 acre 1/8 acre
W210 Desert shrub 100% 38 a8 0.273
w310 Desert shrub 100% 2a g2 0.273
W410 DAsert shiuth 10% | 63 DEsETLsheuh 0% .1 83 87 0.299
Newly graded areas 10% 94
Residental:
25% 77 h
W510 1/8 acre Desset st o a3 85 0.353
Desert shrub 15% 77 Newly graded areas 10% g4
Residental:
1;"; 'a:r'; %% | 77 Desert shrub 50% 88
bATS Urban district Residental &5 G20
strict: esigentai:
1
Industrial b S 1/8 acre L e
Desert shrub 40% 88
Urban district: district:
W710 i 0% | gy [Urban district 20% | 88 : 87 0.299
Industrial Industrial Urban district:
: 10% a3
Industrial
Residental:
Wa10 100% 85 45 .353
1/8 acre
Woods 55% 77 |Fallow 28% 93
Wal0 H : 32
Streets and roads 13% 08 Streets and roads 4% 08 B6 0.326
Paved Paved
Urban Districts:
C-:m?:'lerfiarll 15e 2 Streets and roads:
W1010 Paved parking lots, roofs, etc 60% ag : 15% 98 a6 0.083
Open Space: 2% -9 Paved
Fair Condition
W1110 Desert shrub 5% 63 Deserk shruo s i 88 0.273
Newly graded areas 10% 94
Residential: Resid I:
W1210 I oyl | e REsent 5% 75 62 1.226
1/4 acre 1/4 acre
2
W1310 Desert shrub 70% B8 90 0.222
MNewly graded areas 30% 94
Motes:

1. Initial abstraction is capped at 0.35 inches.
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Tahle 3: Time of Concentration and Lag Time Calculations

60487201 Blanco Arroyo

L S:; ::t UPSIOPE anns_lop_e EQ:::rI'II:r;e d Up'siu.pe' Duwns[o pe Channelized Ehafljmel Depth I..Ip.slo'pe. Dnumsl.upe W:ett gd Flow Area Te [agTime
R ey Eler.ra?tmn Elevation | Slope Ea Elevation | Elevation | Slope Fluw Width () Elevation | Elevation | Perimeter () Slope (Beairs) (mins)
6 () (ft) (ft) () (ft) (ft) (ft) (ft) (ft) (ft) (ft)

W110 236.00 5,644.00 5,635.00 0.04 647.00 5,635.00 5,624.00 0.02 675.00 8.62 6.00 5,624.00 5,609.00 35.45 123.69 0.022 0.15 5.40
W210 206.00 6,069.00 6,037.00 0.16 1,317.00 6,037.00 5,940.00 0.07 3,188.00 18.16 200 5,940.00 5,836.00 27.10 44 31 0.033 0.66 2358
W310 123.00 5,965.00 5,920.00 0.37 1,561.00 5,920.00 5,810.00 0.07 1,217.00 26.30 3.00 5,81000 5,776.00 39.72 96.91 0.028 0.22 7.81
W410 197.00 5,954.00 5,920.00 0.17 1,757.00 592000 5,813.00 0.06 2,906.00 15.41 3.00 5,813.00 5,728.00 28.83 64.24 0.029 0.38 13.79
W510 283.00 5,841.00 5,823.00 0.06 1,608.00 5,823.00 5,740.00 0.05 2,014.00 9.82 4.00 5,740.00  5,690.00 27.71 71.29 0.025 0.53 19.19
We10 257,00 5,840.00 5,830.00 0.04 1,917.00 5,830.00 5,757.00 0.04 1,336.00 31.28 050 5,757.00 5,679.00 33.51 16.14 0.058 0.58 20.81
W710 267.00 5,828.00 5,787.00 0.15 2,479.00 5,787.00 5,669.00 0.05 409.00 B.85 3.00 5,669.00 5,660.00 22.27 44.55 0.022 0.42 15.08
WE10 229.00 5,653.00 5,652.00 0.00 222.00 5652.00 5,646.00 0.03 712.00 11.42 4.00 5,646.00 5,629.00 29.31 77.68 0.024 0.19 6.70
W910 28500 5,620.00 5,617.00 0.01 933.00 5,617.00 5,607.00 0.01 668.00 14.97 4.00 5,607.00 5,593.00 32.86 91.88 0.021 0.321 11.09
W1010 232.00 5,618.00 5,616.00 0.01 508.00 5616.00 5,609.00 0.01 294.00 8.28 5.00 5,609.00 5,607.00 30.64 91.39 0.007 0.21 7.45
W1110 290.00 6006.00 5975.00 .11 1586.00 5975.00 5852.00 0.08 3324.00 25.87 2.00 5852.00 5741.00 3482 59.75 0.033 0.62 22.21
W1210 166.00 5666.00 5662.00 0.02 263.00 5662.00 5653.00 0.03 64.00 3.54 5.00 5653.00 5651.00 25.90 67.69 0.031 0.08 2.70
W1310 176,00 5968.00 5916.00 0.30 779.00 5816.00 5857.00 0.08 558.00 7.41 4.00 5857.00 5836.00 25.30 61.66 0.038 0.19 6.70
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NOAA Atlas 14, Volume 1, Version 5
Lecation name: Aztec, New Mexico, US*
Latitude: 36.8170°, Longitude: -107.9810°

Elevation: 5762 ft* Y
* sowrce: Geagle Maps

POINT PRECIPITATION FREQUENCY ESTIMATES
Sanja Penca, Sarah Dietz, Sarah Haim, Lilian Hiner. Kagungu Maiana, Deborah Marin, Sandra
Favigwig, Ishani Roy, Carl Trypaluk, Dale Unruh. Fenglin ¥an, Michael Yekta, Tan Thao, Geaffray
Bonren. Danied Srewer. Li-Chwan Then, Tye Parzybok. John Yarchaan
WOEA National Weather Servee, Silver Spring, Maryand

EE tabular | PE_graphical | Maps & aerals

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’
[ ufatiunl Average recurrence interval (years)
E I 1 FE 5 | 1w [ 25 ] so | o || 200 |[ So0 | 1000 |
S5-min I 0.148 0.190 0.256 0.310 0.388 0.453 0,623 JL 0.598 0.706 u 0.794
(0.127-0 17210 164-0.221){ 0. 220-0 268){|(0. 266-0 3521 (0. 330-0.452) 0. 382-0.527)[{0.435- 0,608} 0. 492-0.658)| {0 568-0 826 [ji0 623-0.525)
10-min 0.225 0,289 0.389 0.472 0.591 0.690 0.79% 0.910 1.07 1.21
(0.184-00 2621 }10.248-0 3371 K0.335-0 454 (|0, £06- 0. 5507 |10, 503 -0, 6881 {10 581 -0,802 110 8630 9261 (0.748-1,08) | (0.864-1.26) |[ (0.958-1.43)
18-min 0.278 0.359 0.586 0.733 0.658 0.988 1.93 1.33 1.50
(0. 240-0.326) 0. 308-0.418 0,503-0.6821|i0.624-0.8534 {(0.720-0.804)] (0.822-1.15) || (0.028-1.32) || (1.07-1.56) || (1.18-1.76)
30-mi 0.376 0.463 0.650 0.788 0.987 1.15 1.33 1.52 ” 1.79 2.02
=-min (0, 325-0.438)§(0,416-0.563)| k0,580 -0.757)||(0.677- 081 50| (0.840-1.15) || (D.870-1.34) § (1.11-1.55) || (1.25-1.77 [1.44-2 100 || {1.60-2.36)
&0-mi 0,464 0.598 0.804 0.976 1.22 1.43 1.64 1.88 2.22 2,50
-min (0.400-0.542)§¢0.515-0,686)|§0.695-0.837)|| (0UE3I8-1.14) || (1.04-1.42) || {1.20-1.66) | (1.37-1.87) || (1.55-2.15) || (1.79-2.60) [1.58~2.94)
2-h 0.538 0.685 0.908 1.10 137 158 1.84 241 2.60 283
=nr (DAT0-0.625) 40 5900, Tod )| (0. 795-1.05) [| (0.856-1.26) || (1.18-1.58) || {1.36-1.84) || (1.85-212) (| (1.75-2.43) || (2.03-2.800 || (2.35-3.30)
0.583 0.734 0.951 113 1.40 162 1.86 212 251 286

Cd (0.516-00665) )00.547 - 06380 | (0.642-1.08) || (0.666-1.20) || (1.22-1.58) || (1.40-1.84) || (1.55-2.14) || 11.78-2.46) ([ (2.06-2.63) || (2.28-3.35)

B 0.702 0.872 1.10 1.29 1.57 1.80 2.04 2.3 3.
(0.634-0. 785 0. TEE-0 (0688123 || (1.16-1.45) )| (1.38-1.76) || (1.58-2.02) || (1.77-2.29) || {1.97-2.606) || (2.25-3.05) || {247-3.45)

{2.hr I 0.836 1.04 128 1.48 1.76 188 220 || 243 2.76 304 |
(0.TST-082 0 (0881-115) || (1. 168-1.42) || (1.34-164) || [1.58-1.94) || {1.76-2.18) || {1.94-2.43) || {2.13-2.70) || (2.37-3.08) [ 5-'&-:1.45?
24-h 0.925 1.16 1.47 1.72 2.07 2.34 2.83 2.94 3.35 368
r (0.857-0.908)4 (1.08-1.25) i1.36-1.58) (1,58~ 1.85) (1.83-2.22} || {2.14-2 5\21 (2.40-2.83) || (2.65-3.16) || (2.88-3.62) 3. 26-4.00)
1.07 1.34 1.68 1.96 2.33 2.83 2.94 3.26 3.69 403

2-08Y || 5 egs 115 | (25144 || sToreo || neszie || arosem || ces-en | pénoaie || pessay (5.32-387) || (380-4.35

3.4 1.16 1.44 1.B0 2.09 2.49 279 311 3.43 387 | 4.22
08y N i1os-124 | (1.895-1.55 || cuee-108 || (oe-224) || (231-286) || 250-299 || (286-3.53 || (3.14-3.80 3.51-4.171 || (3.79-4.50

4-d 1.24 1.58 1.83 2.23 2.64 2.96 3.29 3.61 4.06 4.41
B | ras-ram § (as-1ee || ooer-zom || 2os-23m || 2es-28 || @7s-a0e | 3m-asa || 3ae-3em || 7049 | mes-aTs

G 143 178 222 256 3.02 336 371 an7 384 390
Y 11.33-1.53) § (1.66-1.81) || (2.06-2.37) || (2.38-2.73) || (2B0-3.22) || (3.11-3.58) || (3.42-3.8G) || {3.73-4.35) || (4.12-4.67) || (4.42-5.26)

Today | 162 202 2.50 268 3.38 375 .13 51 501 57
(1.51-1.74} || (1.88-2.18) (2.33-2.70) || (2:68-3.10) || (3.13-3.84) || (3.47-4.04) || (3B1-4.45) || (4.14-4 BT} || (4.57-541) [4.B7-5.84)

208 260 3.22 3Tt 4.35 484 5.3 5.82 6.6 5.95

20-day (1.93-2.251 | (242-2.81) || (2.99-3.48) || (3.44-3.00) || (4.03-4.68) || (4.45-521) || (4.89-5.74) || {5.31-6.28) || (5.06-6.08) || (6.26-7.54)

30-d 2.48 3.09 3.81 4.38 5.08 5.61 6.13 6.65 T3 T.81
BY || rza0-267 | (2ee-33y || i3.55-4.11) || (a.05-471) || a70-548) || (518-6.05 || (sea-664) || 0a-721) || (665-7.08 || (7.06-8.51)

45.da 2.93 373 4.60 5.25 [ E08 6.70 7.30 7.89 B.64 9.139
¥ |l jz7o-222 | (348-4.02) || 4.28-405) | 486-565 || 5e4-6.55 || @1e-722) [ e71-787 || 7 21-858 || (7 es-525 || B31-597)
345 4.31 5.29 B.01 6.94 7.81 8,26 8.88 9.67 10.2

B0-day [3:21-3.71) || (4.02-4.64) || (4.92-570) || (5.568-6.48) || (642-7.47) || (7 02-8.20) || (T60-8.91) || (8.14-9.58) || (B.B2-10.5) )| (2.30-11.1)

' Precipitation frequancy (PF) estimates in this fable ane based on frequency analysis of partial duration series (PDS)

mbers in paranthesis ane PF estmates at lower and wupper bounds of the $0% confidence interval. The probability thal precipitation frequency estimales (lor &
ivan duration end average recurrence inlerval) will be grealer than the upper bound (or less than the lower bound) is 5%, Estimales & upper bounds ane nat
ached against probable maximum precipitadion (PRP) estimales and may be higher than currently valid PMP values

reder o WOAA Atlas 14 documenl for more infarmation

Back to Top

PF graphical

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.htm|?1at=36.8170&lon=-107.98 | O&dat... 3/23/2016
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Questions” HDSC,Questions@@noaa.gov

Disclaimer
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N4 14 Depth Duration Frequency Dote [100-YEAR] ™ -

Modified NOAA-SCS Roinfall Distribetion ™ :

CITY OF AZTEC, NEW MENMO
BLANCO ARROYOD WATERSHED
MODIFIED NOAA-SC5 RAINFALL DISTRABUTION

CUMULATIVE
CUMULATIVE ENCREMENTAL HYETOGRAPH TIME n INCRERMSENTAL CUMULATIVE
DURARONT Dot Jiciect™ " P | oermiinchest | oepmtncest | pemooine) | meannancen) foermincnest| PR | oemiis
0 ] 3 0 o o el o 0w 19 0oz 0027 0050
S-min a3z 0523 1 025 0986 0536 100 T 200 7 0027 s Q020
10-min 01667 0796 I s 1330 0344 200 T 3 15 oong? OED 030
15-min 62500 285 3 075 1485 0155 300 T am 13 0050 0,140 053
30-min (.500G 1.330 4 1 1620 0155 400 T 45D LN ] 0030 oLAT0 0065
7500 1485 5 135 1.680 01050 45 T3> 500 9 QLD [ERE ] file =)
1-hr 20006 680 b 1% 1.780 0050 5.00 183 525 r LS 0230 0.0ay
12500 1650 7 LTS 17 s 5.2% T 550 5 S0 o280 0106
L5000 1740 B 2 1.850 0.050 550 T 57% 3 (1L 0435 0.165
L7500 ] a LS 1.850 0,010 57 1O &00 1 0536 L4 0540
2-hr 2.0000 L850 10 3 1860 0000 600 TO 625 F 0344 L7ES OETL
2.5000 1850 i1 5 1890 0030 EFE T &5 4 L155 1920 L.730
3-hr 30000 Lasg 12 4 1930 0,030 550 o A B LOED 1570 749
31.5000 1890 i3 5 1980 0050 675 TO 700 g 0050 2020 0.7:8
4.6000 L5230 14 ] L0 0.060 700 TO TS0 10 0030 2.030 orn
5.0000 1930 15 T LIOGT 0027 750 T 200 12 0030 2.060 a3
B-hr G.0000 2.040 6 B Lias 0027 200 T %00 14 L0 21N 020G
F.0000 blls 1w 8 PP 0027 opd T 1000 15 [1Er ra L DLELR
5.0000 1093 LB 10 T 147 0027 DO T 10.00 13 0027 2173 0E36
5.0000 2 1M} ] 11 2A73 007 100 T3 1200 0 oR? 1200 LE3I7
20,0005 1147 M 12 1200 027 12200 T 1400 i | I 127 0Esa
1E.0000 2173 1 14 LI 0.072 1400 T 1600 n o 1343 0%l
12-hr 2200 2200 22 15 1343 0072 1600 7O 1200 23 oo LALS 0918
FLE o] 22T 23 1= AL 0072 1800 TO 00D 24 o7z LABTY 0546
16,0006 7343 ] a0 T ART 0,072 2000 T 20D %5 L1056 F) 21558 05713
15,0000 2AES 25 2y 2558 0O RO T .00 5 0a72 1630 1 000
20,0000 2437 26 4 1630 0072
L2 0006 2554
2d-hr 240000 2630
Mobes:
L. Precip degth, fireg oy data baced on MOAA Mias 14 Online Precipita®ion Data Fraquendy Senses
2. Muodified NOAA-SCS rasnfall distrbation developed based o procedures prescribed by Mew Mexdoo State Highway and Transportation Depatment's Dy e ! A 19485,
3. Rainfail data based on Eanco Arroypo wabershed centrodd located at Latitude 363170 ° N Longiude 10798107 W
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NOAA 14 Depth Durgdion Freguency Dato [SO-VEAR]™ :

Modified NOWA-SC5 Roinfold Distribution ™ :
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Mobes:

L Precipatation depth, duration, frequency data baned on NOAA Arlas 14 Onfing Precipitation Data Fregeency Serves

2. Modified BOWA-SCS r@isdall distritetion developed Based on procedures prescribed by New Mexicg Skabe Hagh
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y and Transp Department’s Denitage Manul, Volume |, 1995,

3. Rainfal data based oo Blanco Arncypo watershed centroid located at Lateude 36 31707 N Losgtude 17T 9810 W




NOAA 14 Depoh Duration Freguency Data [25- ] Modified NOWLA-505 Reinfoll Distribution ™ :

CLEAMULATIVE B REMENTAL HYETOGRAPH TIME n MRCREMENTAL IR ATHE CUMAULATIVE
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Rotes:
1 Precipatation depth, duration, fregeency data based on MOAA Atlzs 14 Onkne Precpitation Data Frequendy Server
2 Modified NOAASCS raimfal detsib el f hased on proced presoribed by New Medon St1aee Highwary and Transp Departreeent’s D g At [, Wl 1199

3 Ranfall data based on Blanoo Aroyo watershed centroid located at Latitude 358170 N Longitude 107.5810" W




NOAA 14 Depeh Durction Freguenay Data [10-VEAR]™ : Modified NOWA-5CS Roinfall Distribotion ™ :
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Mobes

1. Puecipetatecey depith, duratson, frequency data based om NOWA Akiss 14 Onfine Predpitation Data Fregeency Serves
2. Modifisd BORA-SC5 raniall distribetion developed based on procedures prescreibed by New Meico State Hgbway and Transpostation Depariment's Droivoge Manuod, Voleme [, 1995
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NOAY 14 Depth Devotion Frequency Dota [2-FEARJIL):

Modified NOAA-5C5 Rainfail Distribution ™ ;
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L. Precip depth, d , Brequency data based on ROWA Atlas 14 Online Precipitation Data Frequency Semer
2. Modifred MOAR-SCS ranfall dstibution developed baned on procedunes prescoried by Mew Menico State Highway and Tramsportation Depar a's Dronoge Monust, Vol L 1995

3. Baindall data based on Blanco Aroyo watershed centroid kocated at Latitede 3581707 N Longituds 107 95107 W




NOAA 14 Degth Doration Frequency Data [RISTORCT ™ :
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Blanco Arroyo Flood Hazard Assessment and
Mitigation Alternatives Report

Flood Study and Mitigation Alternatives PN 60487201

Appendix C — Hydraulic Calculation — HEC-RAS

A=COM



A=COM

Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 2B
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Job No. Cost Code Parent [if any)
Prepared By/Date: POC [/ 4-19-2016
Number: | 60487201 20000 N/A pared By/ /
Title: | Riverine Analysis using HECRAS
PROBLEM STATEMENT:

The purpose of this calculation package is to document the HEC-RAS analysis prepared by
AECOM for the watershed draining toward the Blanco Arroyo.

DATA /ASSUMPTIONS:

¢ The flow change locations were obtained from the HEC-HMS model developed to

simulate the existing hydrologic conditions for the Blanco Arroyo. The flow change

locations were selected at junction L, K, F, and E.

* Aerial survey and topography data was provided by the City of Aztec. The data was

processed to remove the buildings and other features to reflect the bare earth topo.

* The HEC-RAS analysis was done in horizontal projection — NM 5State Plane West NAD 83,

feet,

* The water elevations were computed as if the main channel were containing all flows.

Any overtopping flows were blocked using an ineffective area.

* |t was assumed that all culverts and bridges are free of blockage or debris.

Variable

Manning N values: Selection of Manning N values were based on field observation. The

Manning N value for “clean, straight, full, no rifts or deep pools, but more stone and weeds”,

0.035, was selected for the main channel. At some locations, the Manning M value for “Clean,

winding, some pools and shoals, but some week and stones”, 0.045, was selected for the main

channel,

For the overbank, the Manning N of “scattered brush, heavy weeds”, 0.05, was used for the

overbank area.
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A=COM HEC-RAS Report

Project Name: | Blanco Arroyo Calculation Number:
Client Name: | City of Aztec, New Mexico Revision Number:
Project lob No. Cost Code Parent (if any)
P dB te: ™ 472016
Number: | 60487201 20000 N/A repared By/Date /5/4/
Title: | Riverine Analysis using HECRAS

METHODOLGY:

e The USACE HEC-GeoRAS extensions for ArcGIS were used to create the spatial data used
for hydraulic.

e The USACE HEC-RAS program, version 4.1.0, was utilized to determine the water surface
elevation.

= Flow change locations were obtained from the HEC-HMS model developed to simulate
the existing hydrologic conditions for the Blanco Arroyo. The flow change locations were
selected at junction L, K, F, and E.

s Aerial survey and topography data was provided by the City of Aztec. The data was
processed to remove the buildings and other features to reflect the bare earth topo.

e The HEC-RAS analysis was done in horizontal projection — NM State Plane West NAD 83,
feet.

o The water elevations were computed as if the main channel were containing all flow
frequencies. Any overtopping flow frequencies were blocked using ineffective area.

s Hydraulic model is provided with this report in digital format.

e Hydraulic Baseline — Stream centerline was generated in ArcGIS. It was delineated using
the aerial and topography data provided by the City of Aztec. The stream centerline
generally followed the invert of the contours and main channel.

e (Cross Section geometry — Cross sections were generated in ArcGIS. Cross sections were
placed at approximately 500 feet interval and at upstream and downstream of the
hydraulic baseline. Additional cross sections were placed to account for significant
profile inflection points and other drop structures to account for their effects on flow.
Two cross sections were placed up and down stream of structures to account for flow
contraction and expansion.

= Manning's N value - Selection of Manning N values were based on field observation. The
Manning N value for “clean, straight, full, no rifts or deep pools, but more stone and
weeds”, 0.035, was selected for the main channel. At some locations, the Manning N
value for “Clean, winding, some pools and shoals, but some week and stones”, 0.045,
was selected for the main channel. For the overbank, the Manning N of “scattered
brush, heavy weeds”, 0.05, was used for the overbank area.

. — _ __  _ _____ ____ ____ ]
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AZCOM HEC-RAS Report

Project Name: | Elanco Arroyo Calculation Number:
Client Name: | City of Aztec, MNew Mexico Revision Number:
Project Job No. Cast Code Parent (if any)
Prepared By/Date: TN/ 5/4/2016
Number: | 60487201 20000 N/A rep v/ /5141
Title: | Riverine Analysis using HECRAS

Culverts and Bridges — Structure dimensions were obtained during field observation. All
structures were assumed free of blockage or debris.

Obstruction — Obstruction such as buildings were modeled as ineffective flow and/or
adding blockage. In case where water elevation is below the obstruction lowest
elevation, the obstruction has no effect on the water elevation and obstruction was not
included.

RESULTS:

1-percent and 4-percent-annual-chance water elevation was computed using HEC-RAS.
According to the model, the 25 year flow is contained below the channel bank between
Zia Street to upstream limit study and Main Street to US 550. Between Main Street and
Zia Street, there are some locations where the 25 year flow is overtopping the channel
bank. For example, at just upstream of Rio Grande Ave, upstream of Lover Ave,
upstream of Main Ave, where the 25 year flow is overtopping the channel bank. This
could be the result of existing culverts is undersize and main channel don't have enough
depth to convey flow.

For 100 year flood event, Blanco Arroyo existing condition doesn’t have ennugh capacity
to convey the 100 year flood. Channel improvement and maintain maybe required for
Blanco Arroyo. For detail information on the result, please see digital submittal of the
HEC-RAS model.
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HEC-RAS RESULTS



HEC-RAS Plan: Blanca_Arroye River: Blanco Arroyo  Reach: 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi
(cfs) (ft) ) (ft) ) (fuft) (f/s) (sq fY) 1)

1 7212316 2yr 37.80 5740.48 5741.02  5741.02 5741.21 0.020917 373 12.02 32.56 0.96
1 7212316 10yr 136.10 5740.48 574154 574154 5741.92 0.017288 555 30.87 39.26 0.98
1 7212316 25 yr 228.70 5740.48 5741.81 5741.81 5742.40 0.019535 6.97 42.26 49.14 1.09
1 7212316 50 yr 320.10 5740.48 574224  5742.24 5742.82 0.013808 7.09 63.23 71.01 0.96
1 7212.316  100yr 425.80 5740.48 5742.48  5742.48 5743.16 0.014159 7.85 78.41 93.35 0.99
1 6998.354 12yr 37.80 5734.72 5735.58  5735.59 5735.86 0.023460 423 8.94 16.85 1.02
1 5998354 10 yr 136.10 5734.72 5736.32  5736.32 5736.87 0.018177 593 22.96 21.34 1.01
1 5998.354 25yr 228.70 5734.72 5736.78  5736.78 5737.52 0.015890 6.92 33.46 24.62 0.99
1 6998.354 . 50 yr 320.10 5734.72 5737.18  5737.18 5736.06 0.013886 7.57 43.94 27.69 097
1 5998.354 . /100 yr 425.80 5734.72 5737.57  5737.57 5738.60 0.012809 8.23 55.22 29.94 0.96
1 5799.955 |2yr 37.80 5730.20 5730.87  5730.87 5731.10 0.022559 3.90 .70 107.57 0.99
1 6799.955  10yr 136.10 5730.20 573149 573149 5731.99 0.018111 563 24.36 123.43 1.00
1 6799.955 - 25 yr 228.70 5730.20 573193 5731.93 5732.58 0.014604 6.47 36.63 138.84 0.95
1 6799.955 |50 yr 320.10 5730.20 573220  5732.29 5733.06 0.013349 7.16 47.55 148.40 0.95
1 6799.955 . 1100 yr 425.80 5730.20 573264  5732.84 5733.55 0.012379 7.80 59.85 155,00 0.94
1 6599.414 . 2yr 37.80 5724.99 572610  5726.03 572638 0.018222 424 8.91 148.94 0.92
1 6599.414 . 10yr 136.10 5724.99 5726.87,  5726.87 5727.40 0.015131 592 24.22 213.47 0.94
1 6599.414 . 25yr 228.70 5724.99 5727.35,  5727.35 5728.06 0.013228 6.90 36.59 272.08 0.93
1 6599.414 .50 yr 320.10 5724.99 5727.73  5727.73 5728.59 0.012729 772 47.27 399.31 0.94
1 5599.414 . 100 yr 42580 5724.99 5728.15.  5728.15 5729.12 0.011484 8.28 60.52 44523 0.92
1 5398.558 - 2 yr 37.80 5721.11 572212 572212 5722.44 0.021173 453 8.39 257,64 1.00
1 5398.558 10 yr 136.10 5721.11 5722.98  5722.98 5723.63 0.014310 6.59 2248 309,24 0.95
I 6398.558 . 25yr 226.70 5721.11 572355  5723.55 5724.42 0.012902 7.76 33.45 333 63 0.95
1 5398.558 50 yr 320.10 5721.11 572403 5724.03 5725.06 0.011899 8.56 4372 344.90 0.95
1 6398.558 -~ 100 yr 425.80 5721.11 5724.50) 572450 572571 0.011289 9.35 54,78 354.64 0.95
1 6201.438 . 2yr 37.80 5716.68 5717.43  5717.43 5717.70 0.020907 414 9.13 189.43 0.97
1 6201438 10 yr 136.10 5716.68 5716.18.  5718.18 5718.76 0.016182 6.14 22.40 263.19 0.97
1 6201438 . 25yr 228.70 5716.68 571868 5718.68 5719.49 0.014225 723 32.75 284.80 0.96
1 6201.438 50 yr 320.10 5716.68 5719.12 5719.12 5720.09 0.012913 8.00° 42.45 291.05 0.95
1 6201.438 /100 yr 425.80 5716.68 5719.55  5719.55 572070 0.012210 876 52,58 296.09 0.96
1 6000.676 2 yr 37.80 5711.17 571216 5712.16 5712.47 0.020774 451 8.38 13.00 0.99
1 6000.676 - 10 yr 136.10 5711.17 5713.02  5713.02 5713.63 0.016228 6.29 21.75 37.19 0.98
1 6000676 - 25yr 228.70 5711.17 571355 5713.55 571439 0.014166 7.40 32.31 118.18 0.97
1 5000.676 . 50 yr 320.10 5711.17 5714.07,  5714.07 5714.98 0.011303 7.82. 45.16 160.81 0.90
1 6000.676 100 yr 425,80 5711.17 571450  5714.50 5715.55 0.010729 8.52 56.64 208.19 0.90
1 5800.992 2y 37.80 5706.79 5707.85  5707.85 5708.23 0.021238 493 7.67 10.44 1.01
1 5800.992 10 yr 136.10 5706.79 5708.83  5708.83 5709.53 0.016033 6.70 20.51 147.22. 0.98
1 5800.892 25 yr 228.70 5706.79 5709.45  5709.45 5710.37 0.013444 778 30.87 184.41 0.95
1 5600.992  50yr 320,10 5706.79 5709.98  5709.98 5711.06 0.011890 8.51 40,97 219.28 093
1 5600.992 100 yr 425,80 5706.79 571049 571049 571174 0.011054 9.24 51.94 251.85 0.92,
1 5727393 2yr 37.80 570517 5706.22]  5706.22 5706.54 0.021318 457 8.28 12.88 1.00
1 5727.393 © 10 yr 136.10 5705.17 5707.10  5707.10 5707.68 0.017243 6.11 22.28 43.36 0.99
1 5727.393 - 25yr 226.70 5705.17 5707.78.  5707.78 5708.16 0.008044 5.9 62.00 175.12 072
1 5727.393 50 yr 320.10 5705.17 5708.00  5708.00 5708.43 0.008633 5.94 82.13 192.74 0.76
1 5727.393 . 100yr 42580 5705.17 5708.25  5708.25 5708.69 0.008137 6.26 110.20 231.71 075
1 5696.405 2 yr 37.80 5703.45 570572 5704.42 5705.77 0.000985 1.81 2135 14.21 0.24
1 5696.405 10 yr 136.10 5703.45 570649  5705.59 5706.71 0.003047 404 48.86 123.00 045
1 5696.405  25yr 228.70 5703.45 570663  5706.83 5707.11 0.006323 6.04 59.26 144.78 065
1 5696.405 50 yr 320.10 5703.45 5706.91 5706.91 5707.44,  0.006899 6.74 83.05 173.68 0.70
1 5696.405 100 yr 425.80 5703.45 5707.26  5707.26 5707.72]  0.005954 6.75 122.48 213.86 0.66
1 5685.063 Culvert

g 5667.532  2yr 37.80 5702,50 5703.36 5703.36 5703.67 0.020550 4.41 8.57. 13.67 0.98
1 5667.532  10yr 136.10 5702.50 570420  5704.20 5704.80 0.015964 6.22 2211 18.30 0.97
1 5667.532  25yr 226.70 5702.50 570473 5704.73 5705.55 0.014005 7.31 32.45 20,87 0.96
1 5667.532 50 yr 320.10 5702.50 5705.18 5705.18 5706.17 0.012630 8.06 42.36 23.07 0.95
1 5667.532 100 yr 425.80 5702.50 570562,  5705.62 5706.78 0.012019 8.84 5311, 54.63 0.95
1 5654.907 2yr 37.80 5701.13 5702.27 5702.27 5702.60 0.019719; 4.65 8.13 11.51 0.97
1 5654.907 10yr 136.10 5701.13 5703.19 570319 5703.81 0.017172 6.30 21.61 17.69 1.00
1 5654.907  25yr 228.70 5701.13 570376  5703.76 5704.54 0.014829 7.08 32.86 21.55 0.97
1 5654907 50 yr 320.10 5701.13 570419 5704.19 5705.12 0.013453 779 42.69 24.67 0.96
1 5654.907 100 yr 42580 5701.13 5704.63 5704.63 5705.70 0.012047 8.39 54.35 27.99° 0.94
1 5600.756 2 yr 37.80 5699.65 5700.85  5700.77 5701.13 0.014617 423 8.93 11.53 0.85
1 5600756  10yr 136.10 5699.65 5701.71 5701.71 5702.42 0.017652 675 20.16 14.55. 1.01




HEC-RAS Plan: Blanco_Arroyo River: Blanco Arroyo Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch E! W.S. Elev Crit W.S. E.G. Elev E.G. Siope Vel Chnl Fiow Area Top Width Froude # Chl
(cfs) () @ ® 1GY) Wi (t/s) (sq ) )

1 5600.756 25yr 228.70 5699.65 5702.35 5702.35 5703.24 0.015880 7.56 30.24 16.80 0.98
1 5600.756 50 yr 320.10 5699.65 5702.87 5702.87 5703.90 0.014905 8.14 39.31 18.61 0.98
1 5600.756 100 yr 425.80 5699.65 5703.31 5703.31 5704.55 0.014065 8.97 47.89 20.50 0.98
1 5401.768 2yr 37.80 5696.03 5697.06 5697.06 5697.49 0.023413 5.26 7.19 9.43 1.06
1 5401.768 10yr 136.10 5696.03 5698.14 5698.14 5698.86 0.017577 6.79 20.04 14.20 1.01
1 5401.768 25yr 228.70 5696.03 5698.81 5698.81 5699.69 0.015608 7.53 30.36 16.80 0.98
1 5401.768 50 yr 320.10 5696.03 5699.26 5699.26 5700.36 0.014408 8.41 38.42 18.60 0.98
1 5401.768 100 yr 425.80 5696.03 5699.76 5699.76 5701.04 0.013089 9.14 47.93 99.40 0.97
1 5274.147 2yr 37.80 5692,72 5693.43 5693.43 5693.69 0.023294 4.03 9.38 18.99 1.01
1 5274.147 10 yr 136.10 5692.72 5694.10 5694.10 5694.63 0.018319 5.82 23.38 22,52 1.01
1 5274.147 25yr 228.70 5692.72 5694.96 5694.57 5695.37 0.007522 5.18 44.34 26.32 0.70
1 5274.147 50 yr 320.10 5692.72 5696.24 5694.85 5696.49 0.002223 4.07 81.87 32.82 0.42
1 5274.147 100 yr 425.80 5692.72 5696.93 5695.28 5697.21 0.001916 4.34 105.99 98.90 0.40
1 5175.087 2yr 46.00 5688.82 5690.35 5680.20 5680.74 0.013660 5.03 9.14 7.85 0.82
1 5175.087 10 yr 166.10 5688.82 5692.92 5691.64 5693.23 0.003973 4.44 37.42 14.63 0.49
1 5175.087 25yr 273.80 5688.82 5694.74 5692.49 5694.97 0.002183 3.85 71.17 35.69 0.38
1 5175.087 50 yr 378.30 5688.82 5696.12 5693.18 5696.32 0.001267 3.58 110.06 232.27 0.31
1 5175,087 100 yr 500.60 5688.82 5696.81 5693.85 5697.05 0.001270 3.96 137.61 279.57 0.32
1 5152,932 2yr 46.00 5687.86 5690.40 5689.15 5690.50 0.001925 2.50 18.37 9.49 0.32
1 5152.832 10yr 166.10 5687.86 5692.83 5690.64 5693.10 0.001765 3.38 49.41 16.35 0.33
1 5152,932 25yr 273.80 5687.86 5694.73 5691.50 5694.91 0.001050 3.48 84.89 22.99 0.27
1 51562.932 50 yr 378.30 5687.86 5696.10 5692.29 5696.29 0.000834 3.64 120.53 144.37 0.25
1 5152,932 100 yr 500.60 5687.86 5696.75 568295 5697.01 0.001018 4.28 141.86 246.23 0.28
1 5131.43 Culvert

1 5109.828 2yr 46.00 5687.86 5689.63 5689.31 5689.97 0.017655 4.75 9.69 6.87 0.70
1 5109.828 10yr 166.10 5687.86 5691.25: 5690.91 5692.06 0.022085 7.25 22.91 9.42 0.82
1 5109.828 25yr 273.80 5687.86 5691.97 5691.88 5693.25 0.029120 9.10 30.09 10.63 0.85
1 5109.828 50 yr 378.30 5687.86 5692.67 5692.67 5694.19 0.028026 9.89 38.38 13.20 0.98
1 5109.828 100 yr 500.60 5687.86 5693.45 5693.45 5695.10 0.023899 10.38 50.05 16.99 0.2
1 5091.725 2yr 46.00 5687.38 5689.43 5688.87 5689.67 0.010981 3.97 11.59 7.76 0.57
1 5091.725 10yr 166.10 5687.38 5691.02 5690.42 5691.63 0.015420 6.25 26.56 11.17 0.71
1 5091.725 25yr 273.80 5687.38 5691.65 5691.40 5692.64 0.022651 8.00 34.24 13.50 0.88
1 5091.725 50 yr 378.30 5687.38 5692.10 5692.05 5693.45 0.025280 9.33 40.85 15.66 0.96
1 5091.725 100 yr 500.60 5687.38 5692.76: 5692.76 5694.28 0.021851 9.895 52.26 18.91 0.92
1 4999632 2yr 46.00 5686.42 5686.31 5687.96 5688.55 0.013522 3.96 11.61 10.27 0.66
1 4989,632 10yr 166.10 5686.42 56689.57 5689.26 5690.08 0.017430 5.77 28.76 42.65 0.80
1 4989.632 25yr 273.80° 568642 5690.33 5689.89 5690.96¢ 0.013384 6.39 43.78 114.01 0.74
1 4989.632 50 yr 378.30. 5686.42 5690.74 5690.43 5691,57% 0.014432 7.39 53.50 138.84 0.79
1 4989.632 100 yr 500.60¢ 5686.42 5691.17 5690.95 5692.20" 0.014882 8.28 64.93 174.95 0.82
1 4789.344 2yr 46.00: 5683.67 5685.23 5685.05 5685.47° 0.017564 3.97 11.60 79.92: 0.74
1 4799.344 10yr 166.10° 5683.67 5686.44 5686.10 5686.87 0.014620 5.30 31.37 17475 0.74
1 4799.344 25yr 273.80 5683.67 . 5686.76 5686.70 5687.57 0.021806 7.24 38.19 19297 0.83
1 4799.344 50 yr 378.30 5683.67 5687.20 5687.20 5688.17" 0.020156 8.00 49.05 296.73 0.92
1 4799.344 100 yr 500.60 5683.67 5687.60 5687.60 5688.78 0.019763 8.82 59.80 307.77. 0.94
1 4601.492 2yr 46.00 5679.42; 5681.18 5681.04 5681.51 0.022835 4.66 9.87 10.31: 0.84
1 4601.492 10yr 166.10 5679.42; 5682.28 5682.28 5683.00 0.027198 6.80 24.44 67.88 0.98
1 4601.492 25yr 273.80 5679.42' 5683.07 5683.07 5683.75 0.016873 6.74 45.53 113.83! 0.82
1 4601.492 50 yr 378.30. 5679.42 5683.50 5683.50 5684.20 0.014748 7.12 64.01 196.13 0.79
1 4601.492 400 yr 500.60! 5679.42 5683.84 5683.84 5684.62 0.014630: 772 80.38 211.74 0.80
1 4491.537 2yr 46.00 5676.81 5678.04 5678.04 5678.49 0.033309 5.43 8.47 9.30

1 4481.537 10yr 166.10 5676.81 5680.06 5679.21; 5680.18 0.003525 2.78 62,33 172.85

1 4481,537 25yr 273.80 5676.81: 5681.39 5679.62; 5681.43 0.000778 1.80 198.16 275.27

1 4491.537 50 yr 378.30 5676.81 5681.95 5679.82 5681.99 0.000604 1.88 284.21 287.40

1 4491.537 700 yr 500.60 5676.81. 5682.51 5680&35% 5682.55 0.000520 1.91 381.19 332.99

4 4418.065 2yr 58.20; 5673.00 5676.29 5674.73 5676.44 0.004305 3.04 19.12 36.45

1 4418.065 10 yr 194.40! 5673.00 5679.72 5676.53 5679.91: 0.003173 3.55 54.94 102.54

1 4418.065 25yr 313.40. 5673.00 5681.04 5677.68) 5681.27 0.002739 4.00 88.62 153.04

1 4418065 50 yr 426.70 5673.00 5681.51 5678.65 5681.82 0.003363 4.70 109.41 221.22

1 4418.065 100 yr 562.10 5673.00' 5682.00 5679.50 5682.36 0.003770 525 132.10 233.92

1 4350.82 Culvert|

1 4288.16 2yr 58,20 5671.00' 5672.40 5672.35. 5672.95 5.85 9.78 29.53 0.93
1 4289.16 10yr 194.40° 5671.00¢ 5673.87 5673.87" 5675.00 8.53 22.80 41.57 1.00




HEC-RAS Pian: Blanco_Arroyo River: Blanco Arroyo  Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch Ef W.S. Elev Crit W.S, E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi
(cfs) [ (f (ft) ® () (s} (sqf) Y

1 4288.16 25yr 313.40 5671.00 5674.81 5674.81 5676.21 0.030453 9.50 32.98 45.38 0.98
1 4288.16 50 yr 426.70 5671.00 5675.49 5675.49 5677.16 0.030928 10.35 41.22 48.52 1.01
1 4289.16 100 yr 562.10 5671.00 5676.25 5676.25 5678.12 0.028173 10.99 51.29 56.66 0.98
1 4235.386 2yr 58.20 5669.67 5670.98 5670.90 5671.36 0.025858 4.94 11.77 12.45 0.90
1 4235386 10yr 194.40 5669.67 5673.43 5672.03 5673.66 0.004276 3.81 50.99 19.54 0.42
1 4235.386 25yr 313.40 5669.67 5674.20 5672.73 5674.54 0.004692 4.71 67.98 29.88 0.45
1 4235.386 50 yr 426.70 5669.67 5674.70 5673.28 5675.16 0.005315 5.50 81.38 40.04 0.48
1 4235.386 100 yr 562.10 5669.67 5675.29 5673.83 5675.85 0.005465 6.13 99.30 57.68 0.51
1 4204.899 2yr 58.20 5668.08 5669.92 5669.92 5670.45 0.031230 5.81 10.01 9.19 0.98
1 4204.899 10 yr 194.40 5668.08 5673.37 567125 5673.54 0.002056 3.30 62.13 67.51 0.30
1 4204.899 25yr 313.40 5668.08 5674.13 5672.03 5674.40 0.002693 4.28 80.86 221.32 0.36
1 4204.899 50 yr 426.70 5668.08 5674.62 5672.58 5674.99 0.003332 5.10 94.88 228.96 0.40
1 4204.899 100 yr 562.10 5668.06 5675.20 5673.20 5675.67 0.003679 5.78 113.91 237.04 0.43
1 4179.083 2yr 58.20 5666.50 5670.02 5668.19 5670.09 0.001968 2.21 26.34 11.31 026
1 4179.083 10yr 194.40 5666.50 5673.37 5669.75 5673.46 0.001122 2.42 82.08 217.34 0.21
1 4179.083 25yr 313.40 5666.50 5674.14 5670.66 5674.29 0.001485 3.13 111.45 253.18 0.25
1 4179.083 50 yr 426.70 5666.50 5674.65 5671.39 5674.84 0.001802 3.68 131.88 253.1¢ 0.28
1 4179.083 100 yr 562.10 5666.50 5675.25 5672.10 5675.49 0.001964 4.13 166.39 253.1¢9 0.30
1 4145.684 Culvert

1 4114.383 2yr §8.20 5666.50 5669.34 5668.43 5669.52 0.006350 3.36 17.30 10.14 0.45
1 4114.383 10 yr 194.40 5666.50 5670.89 5669.98 5671.32 0.008721 5.30 37.13 16.09 0.57
1 4114.383 25yr 313.40 5666.50 5671.58 5670.82 5672.26 0.010036 6.65 49.42 79.02 0.64
1 4114.383 50 yr 426.70 5666.50 5671.89 5671.45 5672.89 0.013458 8.16 57.50 113.51 0.75
1 4114.383 100 yr 562.10 5666.50 5672.69 5672.69 5673.46 0.009036 764 102.84 186.69 0864
1 4060.151 2yr 58.20 5666.16 5668.24 5668.24 5668.76 0.031444 5,77 10.09: 9.40 0.98
1 4060.151 10yr 194.40 5666.16 5669.59 5669.59 5670.43 0.027218 7.37 26.36. 15.20 0.88
1 4060.151 25yr 313.40 5666.16 5670.29 5670.29 5671.34 0.024384 8.22 38.38, 19.23 0.97
1 4060.151 50 yr 426.70 5666.16 5670.96 5670.96 5672.04 0.017859 8.40 54.51! 72.99 0.87
1 4060.151 100 yr 562.10 5666.16 5671.91 5671.91 5672.59 0.008885 7.16 109.30 218.72 0.64
1 3928.021 2yr 58.20 5662.50 5666.11 5664.45 5666.19 0.002177 2.25 25.87 190.47 0.27
1 3928.021 10yr 194.40 5662.50 5669.01 5665.98 5669.09 0.000917 2.48 93.61 295.97 0.20
1 3928.021 25yr 313.40 5662.50 5669.64 5666.82 5669.78 0.001319; 3.24 117.43 296.97 0.25
1 3928.021 50 yr 426.70 5662.50 5670.12 5667.47 5670.30 0.001639 3.83 135.43 295.97 0.28
1 3928.021 100 yr 562.10 5662.50 5670.62 5668.30 5670.86 0.001934 4.40 154.55 295.97 0.31
1 3909.918 Culvert

1 3873.844 2yr §8.20 5661.40 5663.47 5662.74 5663.61 0.005875 3.09 18.84 12.91

il 3873.844 10 yr 194.40 5661.40 5664.83 5663.98 5665.25 0.007883 4.59 42.38; 49.87

1 3873.844 25yr 313.40 5661.40 5665.53 5664.76 5666.03 0.009336 5.69 55.37: 224.45

1 3873.844 50 yr 426.70 5661.40 5665.89 5665.29 5666.60 0.011073 6,76 64.53 246.33

1 3873.844 100 yr 562.10 5661.40 5666.11 5665.73 5667.15 0.014807 8.22 70.98 253.72

1 3799.485 2yr 58.20 5660.70 5662.23 5662.23 5662.67 0.030949 5.38 10.83¢ 11.66. 0.98
1 3799.485 10yr 194.40 5660.70 5663.35 5663.35 5664.18 0.022566 7.38 27.76 111.19: 0.94
1 3799.485 25yr 313.40 5660.70 5664.16 5664.16 5665.03 0.015749 7.81 46.68 178.40° 0.84
1 3799.485 50 yr 426.70 5660.70 5664.66 5664.66 5665.60 0.014185 8.31 62.83 183.12 0.82
1 3799.485 100 yr 562.10 5660.70 5665.30 5665.30 5666.12 0.010604 8.10 96.05 209.81 0.73
1 3602.989 2yr 58.20 5655.00 5657.22 5656.83 5657.49 0.013425 4.23 13.74 10.79;E 0.66
1 3602.989 10 yr 194.40 5655.00 5658.21 5658.18 5659.05 0.026590 7.37 26.38 14.96: 0.98
1 3602.989 25 yr 313.40 5655.00 5659.01 5658.93 5659.97 0.022784 7.85 39.95. 18.61° 0.94
1 3602,989 50 yr 426.70 5655.00 5659.59 5659.46 5660.68 0.019072 8.40 51.82 3673 0.89
1 3602.989 100 yr 562.10 5655.00 5660.56 5660.56 5661.13 0.008064 6.67 124.11 174.71) 0.61
1 3450.833 2yr 58.20 5651.75 5654.01 5654.01 5654.59 0.033259 6.10 9.55 8.02 0.98
1 3459.833 10yr 194.40 5651.75 5656.47 5655.48 5656.89 0.008782 5.25 37.18 14.79 0.57
1 3459.833 25yr 313.40 5651.75 5657.28 5656.33 5657.89 0.009197 6.33 52.18 28.54 0.60°
1 3459.833 50 yr 426.70 5651.75 5657.59 5657.02 5658.48 0.012084 7.70 63.15 93.03 0.70
1 3459.833 100 yr 562.10 5651.75 5658,31 5658.31 5658.98 0.008327 7.19 114.54 208.15 0.60
1 3407.665 2yr 58.20 5650.00 5653.22 5651.64 5653.32 0.002892 2.55 22.85 12.78

1 3407.665 10 yr 194.40 5650.00 5656.47 5653.25 5656.60 0.001349 2.95 69.88: 114.47

1 3407.665 25yr 313.40 5650.00 5657.27 5654.15 5657.51 0.002023 4.01 90.75 152.66

1 3407.665 50 yr 426.70 5650.00 5657.59 5654.85 5657.94 0.002888 4.96 110.16 186.99

1 3407.665 100 yr 562.10 5650.00 5657.83 5655.51 5658.33 0.004058 6.04 131.71 208.35¢

1 3381.484 Culvert




HEC-RAS Plan: Blanco_Arroyo River: Blanco Arroyo Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi
i (cfs) () ) ® ) it (ft/s) (sq f) ()

1 3352.132 2yr 58.20 5649.75 5651.79 5651.40 5652.15 0.016258 4.84 12.03 7.89 0.68
1 3352.132 10 yr 194.40 5649.75 5653.18 5652.99 5654.04 0.024096 7.43 26.15 12.29 0.80
1 33562.132 25yr 313.40 5649.75 5653.92 5653.84 5655.09 0.026923 8.67 36.14 59.88 0.97
1 3352.132 50 yr | 426.70 5649.75 5654.47 5654.47 5655.91 0.025319 9.61 44.69 79.98 0.98
1 3352.132 100 yr 562.10 5649.75 5655.13 5655.13 5656.78 0.022439 10.33 56.09 107.82 0.95
1 3305.642 2yr 58.20 5649.31 5651.21 5650.83 5651.44 0.011805 3.88 14.96 12.40 0.62
1 3305.642 10 yr 194,40 5649.31 5652.70 5652.03 5653.12 0.010272 5.21 37.34 17.61 0.63
1 3305.642 25yr 313.40 5649.31 5653.57 5652.75 5654.10 0.008964 5.83 54.35 54.81 0.61
1 3305.642 50 yr 426.70 5649.31 5653.44 5653.27 5654.52 0.019604 8.34 51.27 30.33 0.90
1 3305.642 100 yr 562.10 5649.31 5654.35 5654.35 5655.05 0.009775 7.47 103.78 146.20 0.67
1 3256.598 2yr 58.20 5648.15 5649.97 5649.97 5650.51 0.032438 5.82 9.83 9.00 1.00
1 3256.598 10yr 194.40 5648.15 5651.32 5651.32 5652.29 0.026816 7.92 24.67 12.94 0.98
1 3256.598 25yr 313.40 5648.15 5652.12 5652.12 5653.37 0.022292 9.02 35.83 15.34 0.85
1 3256.598 50 yr 426.70 5648.15 5653.36 5653.36 5653.81 0.006478 6.21 116.64 244,98 0.54
1 3256.598 100 yr 562.10 5648.15 5653.58 5653,58 5654.07 0.007368 6.86 141.98 249,41 0.59
1 3217.323 2yr 58,20 5646.00 5647.08 5646.66 5647.20 0.006864 277 21.01 20.42 0.47
] 3217.323 10 yr 194,40 5646.00 5648.43 5647.48 5648.69 0.005272 410 47.38 22.02 0.46
1 3217.323 25yr 313.40 5646.00 5649.33 5648.02 5649.69 0.004737 4.81 65.16 23.89 0.46
1 3217.323 50 yr 426.70 5646.00 5650.10 5648.48 5650.54 0.004421 533 80.07 2537 0.46
1 3217.323 100 yr 562.10 5646.00 5650.82 5648.98 5651.45 0.004155 5.84 96.24! 27.26 0.46
1 3188.072 Culvert

1 3155.442 2yr 58.20 5645.00 5645.97 5645.65 5646.11 0.009218 3.09 18.86 20.35 0.55
1 3155.442 10 yr 194.40 5645.00 5647.42 5646.46 5647.69 0.004768 4.10 47.39: 22.29° 0.46
1 3155.442 25yr 313.40 5645.00 5648.12 5647.00 5648.53 0.005363 514 60.93, 2325 0.51
1 3155.442 50 yr 426.70 5645.00 5648.41 5647.48 5649.05 0.007369 6.40 66.66 27.42 0.61
1 3155.442 100 yr 562.10 5645.00 5648.71 5647.98 5649.64 0.009694 7.76 72.43 40.19; 0.71
1 3117.597 2yr 58.20 5643.41 5645.68 5645.03 5645.82 0.006268 3.01 19,34 14.87° 0.46
1 3117.597 10yr 194.40 5643.41 5647.24 5646.20 5647.49 0.005376 4.02 48.48° 2247 0.47
1 3117.597 25yr 313.40 5643 41 5647.93 5646.83 5648.30 0.005695 4.93 6523 118.42 0.50
1 3117.597 50 yr 426.70 5643.41 5648.13 5647 30 5648.73 0.008354 6.25 70.77 136.31 0.62
1 3117.597 100 yr 562.10 5643.41 5648.31 5647.78 5649.23 0.012028 7.77 75.59 141.22 0.75
1 3049.969 2yr 58.20 5642.56 5644 39 5644.39 5644.97 0.031960 6.09 9.56 8.01 0.98
1 3049.969 10 yr 194.40 5642.56 5645.91 5645.91 5646.73 0.027779 7.26 26.76 16.88 0.99
1 3049.969 25yr 313.40 5642.56 5646.79 5646.62 5647.61 0.018799 7.30 43.97 118.92 0.88
1 3048.969 50 yr 426.70 5642.56 5647.71 5647.57 5648.15 0.007536 5.80 103.37 238.61 0.57
1 3048.969 100 yr 562.10 5642.56 5648.14 5647.92 5648.50 0.006015 5.64 151.78 301.07 0.52
1 3008.302 2yr 58.20 5641.50 5643.49 5643.08 5643.76 0.012196 4,15 14.01 10.44 0.63
1 3008.302 10yr 194.40 5641.50 5644.87 5644.45 5645.43 0.015683 6.02 32.28 16.69 0.76
1 3008.302 25yr 313.40 5641.50 5647.11 5645.16 5647.14 0.000630 201 267.16 270.73 0.17
1 3008.302 80 yr 426.70 5641.50 5647.88 5646.19 5647.90 0.000359 1,70 404.35 310.35 0.13
1 3008.302 100 yr 562.10 5641.50 5648.26 5646.42 5648.29 0.000382 1.84 476.05 31068 0.14
1 2994.969 Bridge

1 2978.489 2yr 58.20 5641.52 5642.90 5642.82 5643.28 0.026180 4.95 11.75 12.68 0.91
1 2978.489 10yr 194.40 5641.52 5643.97 5643.92 5644.73° 0.025812 6.99 27.79 33.00 0.97:
1 2978.489 25yr 313.40 5641.52 5644.59 5644.59 5645.57 0.025026 7.93 39.54 122.68 0.99
1 2978.489 50 yr 426.70 5641.52 5645.45 5645.24 5646.23 0.013069 7.25 6475 242,97 0.76
1 2978.489 100 yr 562.10 5641.52 5647.00 5645.75 5647.33 0.003533 5.04 134.35 333.06 0.42
1 2919.028 2yr 58.20 5639.21 5641.07 5641.07 5641.55 0.031106 5.54 10.51 10.68 0.98
1 2919.028 10 yr 194.40 5639.21 5642.29 5642.29 5643.14 0.026672 7.39 26.32 15.12 0.99
1 2919.028 25yr 313.40 5639.21 5642,97 5642.97 5644.08 0.023395 8.46 37.54 48.39 0.97
1 2919.028 50 yr 426.70 5639.21 5645.34 5643.58 5645.67 0.003086 4.88 102.72 285.30 0.40
l 12919.028 100 yr 562.10 5639.21 5646.92 5644.25 5647.15 0.001561 4.21 171.49 312,18 0.30
1 2833.273 2yr 58.20 5634.51 5637.67 5636.17 5637.80 0.003757 2.88 20.22 8.68 0.33¢
1 2833.273 10 yr 194.40 5634.51 5639.80 5637.89 5640.22 0.005552 4.50 43.16 11.90 0.42
1 2833.273 25yr 313.40 5634.51 5642.61 5638.80 5642.84 0.002179 3.89 85,85 175.12 0.28
1 2833.273 150 yr 426.70 5634.51 5645.31 5639.63 5645.45 0.000883 3.18 157.66 275.24 0.18
1 2833.273 100 yr 562.10 5634.51 5646.88 5640.45 5647.01 0.000697 3.15 209.04 275.24 0.17
1 2783.439 Bridge

1 2760.729 2yr 58.20 5634.22 5637.10 5636.40 5637.35 0.009870 4.03 14.44 8.69 0.55
1 2760.729 10yr 194.40 563422 5639.11 5638.04 5639.55 0.007841 5.31 37.37 14.46 0.54
1 2760,729 25yr 313.40 5634.22 5640.29 5638.89 5640.82 0.006341 595 56.95 171.31 0.51
1 2760.729 50 yr 426.70 5634.22 5641.19 5639.56 5641.76 0.005557 6.33 79.46 277.34 0.49




HEC-RAS Plan: Blanco_Arroyo River: Blanco Arroyo  Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chni Flow Area Top Width Froude # Chl
(cfs) 43} () " 8} 43 (fs) (5919 "

1 2760.729 100 yr 562.10 5634.22 5641.87 5640.30 5642.49 0.005412 6.79 100.00 282.18 0.50
1 2714.347 2yr 58.20 5633.98 5636.58 5635.85 5636.86 0.010868 4.26 13.66 7.53 0.56
1 2714.347 10 yr 194.40 5633.98 5638.05 5637.57 5638.88 0.020305 7.28 26.68 109.58 0.79
1 2714.347 25yr 313.40 5633.98 5638.75 5638.60 5640.06 0.025906 9.20 34.34 174.48 0.91
1 2714.347 50 yr 426,70 5633.98 5639.44 5639.44 5641.00 0.023981 10.10 44,28 237.57 0.91
1 2714.347 100 yr 562.10 5633.98 5640.24 5640.24 5641.78 0.019573 10.34 61.87 272.83 0.85
1 2647.003 2yr 58.20 5633.53 5635.14 5635.14 5635.67 0.031787 5.84 9.96 9.24 0.99
1 2647.003 10 yr 194.40 5633.53 5636.61 5636.48 5637.42 0.022817 7.23 26.90 13.76 0.91
1 2647.003 25yr 313.40 5633.53 5637.36 5637.25 5638.42 0.020918 8.30 38.35 100.43 0.91
1 2647.003 50 yr 426.70 5633.53 5639.76 5637.90 5639.98 0.002278 4.24 130.21 212.14 0.33
1 2647.003 100 yr 562.10 5633.53 5640.10 5638.85 5640.39 0.002860 4.97 145.97 212.14; 0.38
i 2616.683 2yr 58.20 5632.00 5634.52 5633.86 5634.77 0.009887 4.01 14.51 8.86 0.55
1 2616.683 10yr 194.40 5632.00 5636.29 5635.45 5636.75 0.012305 5.46 35.66 17.45 0.66
1 2616.683 25yr 313.40 5632.00 5637.20 5636.39 5637.76 0.009366 6.05 53.99 102.55 0.61
1 2616.683 S0yr 426.70 5632.00 5639.77 5636.98 5639.88 0.001080 3.09 176.68 203.43 0.23
1 2616.683 100 yr 562.10 5632.00 5640.11 5637.54 5640.27 0.001407 3.66 194.85 203.43 0.26
1 2598.63 Bridge

1 2581.06 2yr 58.20 5631.88 5634.20 5633.56 5634.37 0.007154 3.32 17.54 53.63 0.49
1 2581.06 10yr 194.40 5631.88 5635.58 5634.84 5635.97 0.009899 4.99 38.99 101.42 0.62
1 2581.08 25yr 313.40 5631.88 5636.08 5635.57 ' 5636.71 0.014086 6.36 49.31 120.36 0.76
1 2581.06 50 yr 426.70 5631.88 5636.31 5636.12} 5637.26 0.019457 7.83 54.53 148.68 0.89
1 2581.06 100 yr 562.10 5631.88 5636.63 5636A63f 5637.91 0.022226 9.09 62.24 161.58 0.97
1 2554.,403 2yr 59.60 5631.64 5633.76 5633.51 5634.06 0.016586 4.38 13.61 54.12 0.73
1 2554.403 10 yr 198.40 5631.64 5635.11 5634.72 5635.62 0.013900 573 34.68 137.60 0.73
1 2554.403 25yr 319.60 5631.64 5635.76 5635.76 5636.35 0.011530 6.36 62.25 194.23 0.70
1 2554.403 50 yr 434.90 5631.64 5636.11 5636.11: 5636.70 0.010920 6.73 87.01 198.54 0.70
1 2554403 100 yr 572.60 5631.64 5636.39 5636.39; 5637.04 0.011429 7.32 107.21 198.54 0.72
1 2481.861 2yr 59.60 5629.97 5631.82 5631.82: 5632.40 0.031830 6.11; 9.78 8.14 0.98
1 2481.861 10 yr 198.40 5629.97 5633.32 5633.32 5634.22 0.026920 7.58 26.26 123.16 0.98
1 2481.861 25 yr 319.60 5629.97 5634.43 5634.43 5635.07 0.011512 6.76} 60.14 262.25 0.69:
1 2481.861 50 yr 434.90 5629.97 5634.79 5634.79 5635.49 0.011809 7.39, 78.36 266.04 0.71
1 2481.861 100yr 572.60 5629.97 5635.08 5635.08 5635.90 0.013105 8.23! 94.02 269.53 0.76
1 2456.185 2yr 59.60 5626.50 5627.65 5627.15 5627.75 2.532 23.60 22 63 0.42
1 2456.185 10yr 198.40 5626.50 5629.31 5627.90 5629.49 3.44; 57.75 24.70 0.36
1 2456.185 25yr 319.60 5626.50 5630.28 5628.46 5630.55 4.11 77.82 2533 0.37
1 2456.185 50 yr 434.90 5626.50 5631.08 5628.89 5631.41 0.002570 4.62 94.17 48.51 0.38
1 2456.185 100 yr 572.60 5626.50 5632.20 5629.41 5632.57 0.002148 4.89 117.21 108.30 0.36
1 2407.112 Culvert

1 2358.572 2yr 59.60 5626.50 5627.52 5627.14 5627.65 0.007155 2.84 21.02 61.29 0.49
1 2358572 10 yr 198.40 5626.50 5629.15 5627.93 5629.36 0.003311 3.64: 54.51 100.42 0.39
1 2358.572 25yr 319.60 5626.50 5630.05 5628.46 5630.35 0.003250 438, 72.96 175.27 0.41
1 2358.572 50 yr 434.90 5626.50 5630.66 5628.89: 5631.06 0.003562 5.09 85.39 221.67 0.44
1 2358.572 100 yr 572.60 5626.50 5631.26 5629.41 5631.79 0.003928 5.85 97.80 247.83 0.47
1 2332.792 2yr 59.60 5625.12: 5626.97 5626.71 5627.31 0.017045 4.69. 12.71 79.08 0.74
1 2332792 10 yr 198.40 5625.12: 5628.22 5628.06 5629.00 0.022777 7.12. 27.85 88.14 0.91
1 2332.792 25 yr 319.60 5625.12 5628.88 5628.87 5629.94 0.026456 8.25 38.74 135.81 1.00
1 2332.792 50 yr 434.90 5625.12 5629.44 5629.44 5630.63 0.023864 8.76 49.83 202.90 0.98
1 2332.792 100 yr 572.60 5625.12 5629.92 5629.99 5631.35 0.021009 9.39 62.53 236.87 0.85
1 2198.158 2yr 59.60 5622.28 5623.82 5623.82 5624.25 0.031569 5.26 11.33 172.88 0.99
1 2198.158 10 yr 198.40 5622.28 5624.91 5624.91 5625.66 0.027068 6.95 28.55 182.53 1.00!
1 2198,158 25 yr 319.60 5622.28 5625.58 5625.58 5626.42 0.024834 7.39 43.32 191.36 0.98;
1 2198.158 50 yr 434,90 5622.28 5626.01 5626.01 5627.00 0.021841 8.01; 55.25 196.62 0.96
1 2198.158 100 yr 572.60 5622.28 5626.33 5626.33 5627.61 0.023535 9.12. 65.11 202,12 1.01
1 1998.638 2yr 59.60 5615.65 5618.08 5617.79 5618.41 0.016427 4.57 13.03 131.21 0.72
1 1998.638 10yr 198.40 5615.65 5619.13 5619.13 5620.02 0.027601 7.58 26.18 148.61 0.99
1 1998.638 25yr 319.60 5615.65 5619.88 5619.88 5620.97 0.026223 8.39 38.08 185.70 1.00
1 1998.638 50 yr 434,90 5615.65 562042, 5620.42 5621.71 0023255 9.14: 48.02 160.49 0.98
1 1998.638 100 yr 572.60 5615.65 5621.01] 5621.01 5622.49 0.020678 9.81! 60.04 166.26 0.95
1 1800.411 2yr 59.60 5611.55 5613.40 5613.40 5613.93 0.032506 587 10.15 9.51 1.00
1 1800.411 10 yr 198.40 5611.55 5615.28 5614.73 5615.80 0.013003 579, 34.24 130.78 0.70
1 1800.411 25yr 318.60 5611.55 5616.18 5615.51 5616.81 0.012132 6.39 49.98 140.47 0.70
1 1800.411 50 yr 434.890 5611.55 5616.75 5616.08 5617.52 0.012921! 7.08 61.39 145.91 0.73
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1 1800.411 100 yr 572.60 5611.55 5617.25 5616.68 5618.22 0.013829 7.91 7241 150.58 0.77
1 1620.907 2yr 59.60 5609.02 5611.68 5610.63 5611.80 0.004058 2.82 21.13 12.02 0.37
1 1620.907 10 yr 188.40 5609.02 5615,12 5612.00 5615.22 0.001044 2.59 79.65 151.25 0.22
1 1620.907 25yr 319.60 5609.02 5615.94 5612.82 5616.11 0.001421 3.38 104.79 172.03 0.26
1 1620.907 50 yr 434.90 5609.02 5616.43 5613.44 5616.67 0.001831 4.07 120.64 172.87 0.30
i 1620.907 100 yr 572.60 5609.02 5616.80 5614.01 5617.15 0.002484 4.95 135.54 185.69 0.35
1 15677.493 2yr 59.60 5608.20 5611.63 5609.70 5611.68 0.001188 1.79 33.34 14.94 0.21
1 1577.493 10yr 198.40 5608.20 5615.11 5611.06 5615.17 0.000476 1.95 111.58 192.30 0.15
1 1577.493 25yr 319.60 5608.20 5615.93 5611.84 5616.03 0.000699 2.61 140.18 204.67 0.19
1 1577.493 50yr 434.90 5608.20 5616.42 561243 5616.56 0.000921 3.16 165.52 219.06 0.22
1 1577.493 100 yr 572.60 5608.20 5616.81 5613.07 5617.00 0.001232¢ 3.79 194.29 261.14 0.26
1 1549.08 Culvert

1 1516.094 2yr 59.60 5608.20 5610.24 5609.48 5610.35 0.004343 2.62 22.74 58.55 0.39
1 1516.004 10yr 198.40 5608.20 5611.85 5610.55 5612.08 0.004173 3.62 54.80 136.48 0.42
1 1516.094 25 yr 319.60 5608.20 5612.67 5611.20 5612.95 0.004123 4.26 76.04 160.59 043
1 1516.094 50 yr 434.90 5608.20 5613.25 5611.70 5613.60 0.004138 4.79 96.23 180.83 0.44
1 1516.094 100 yr 572.60 5608.20 5613.85 5612.20 5614.25 0.003989 5.21 120.51 182.41 0.45
1 1460.317 2yr 59.60 5607.60 5609.99 5609.14 5610.11 0.004258 2.70 22.06: 168.56: 0.39
1 7460.317 10yr 198.40 5607.60 5611.52 5610.31 5611.78 0.005327 4.06 48.83' 179.45 0.46
1 1460.317 25yr 318.60 5607.60 5612.29 5610.99 5612.66 0.005701 4.87 65.79 185.05 0.50
1 1460.317 50 yr 434.90 5607.60 5612.76 5611.53 5613.27 0.006407 5.70 7731 189.09 0.54
1 1460.317 100 yr 572.60 5607.60 5613.20 5612.10 5613.87 0.007387 6.63 89.53! 196.72; 0.59
1 1366.451 2yr 58.60 5607.04 5608.75 5608.75 5609.22 0.031725 5.49 10.85. 200.59 1.00
1 1366.451 10 yr 198.40 5607.04 5609,82 5609.92 5610.76 0.027161 7.37 26.92° 208.30 1.00
1 1366.451 25yr 318.60 5607.04 5610,71 5610.62 5611.67 0.021326 7.85 40.83 215.26 0.92
1 1366.451 50 yr 434.90 5607.04 5611.50 5611.28 5612.38 0.013633 7.66: 62.48 238.68 0.78
1 1366.451 100 yr 572.60 5607.04 561267 5611.89 5613.21 0.005995 6.32 107.40 24147 0.54
1 1290.539 2yr 59.60 5606.50 5607.67 5607.30 5607.86 0.008995 3.48 17.12 75.87 0.57
1 1290.539 10yr 198.40 5606.50 5609.15 5608.31 5609.56 0.006602 5.13 38.65 83.86 0.56
1 1290.539 25yr 319.60 5606.50 5610.14 5608.97 5610.70 0.005942 6.02 53.10¢ 92.29 0.56
1 1290.539 50 yr 434.90 5606.50 5610.97 5609.55 5611.66 0.005550 6.67 65.19 99.75 0.56
1 1290.539 100 yr 572.60 5606.50 5611.87 5610.13 5612.70 0.005218 7.31 78.33 169.51 0.56
1 1202.711 Culvert

1 1117.735 2yr 59.60 5605.80 5607.61 5606.60 5607.69 0.001275 225 26.46 16.49 0.29;
1 1117.735 10 yr 198.40 5605.80 5608.64 5607.61; 5609.00 0.003158 4.79 41.46 17.75 0.50;
1 1117.735 25yr 319.60 5605.80 5609.17 5608.27 . 5609.82 0.004655 6.50 49.13 19.32 0.62;
1 1117.735 50 yr 434.90 5605.80 5609.40 5608.84 5610.46 0.006800 8.28 52.53 20.03 0.77¢
1 1117.735 100'yr 572.60 5605.80 5609.77 5609.43 5611.29, 0.008622 9.88 57.94 21,14 0.57?
1 1048.078 2yr 59.60 5605.82 5607.09 5607.09' 5607.40 0.018181 451 13.72 164.73 0.94
1 1048.078 10 yr 198.40 5605.82 5607.87 5607.87; 5608.50 0.014901 6.57 32.48 161.32 0.96
1 1048.078 25yr 319.60 5605.82 5608.32 5608.32 5609.22¢ 0.014873 7.87 4433 164.97 1.01
1 1048.078 50 yr 434.90 5605.82 5608.79 5608.79 5609.80° 0.012730 8.43 57.22 168.65 0.97:
1 1048.078 100 yr 572.60 5605.82 5609.20 5609.20¢ 5610.42° 0.012465 9.29 68.37 172,28 0.98:
1 1002.871 2yr 59.60 5605.37 5606.42 5606.34 5606.61 0.013151 3.50 17.81 156.99 0.79
1 1002.871 10yr 198.40 5605.37 5607.07 5606.96 5607.47 0.011373 5.28 42.58 171.17 0.83
1 1002.871 25yr 319.60 5605.37 5607.43 5607.34 5607.99 0.011886 6.37 57.82 173.42 0.88
1 1002.871 50 yr 434.90 5605.37 5607.75 5607.66 5608.43 0.011258 7.01 72.22 175.45 0.88
1 1002.871 100 yr 572.60 5605.37 5608.04 5607.88 5608.91. 0.012182 7.98 85.49 182.73 0.94
1 802.84 2yr 59.60 5601.99 5603.63 5603.63 5603.97 0.013148 5.03 16.19 464,40 0.81
1 802.84 10yr 198.40 5601.99 5604.40 5604.40 5604.85 0.015252 6.62 45.63 503.09 0.91
1 802.84 25yr 319.60 5601.99 5604.82 5604.82 5605.30 0.015094 7.17 69.85 520.91 0.93:
1 802.84 50 yr 434.90 5601.99 5605.07 5605.07; 5605.58 0.017890 7.38 87.46 533.88 1.01:
1 802.84 100 yr §72.60 5601.99 5605.28 5605.28 5605.88 0.018221 8.06 103.67 536.35 1.04:
Tﬂ 603.0376 2yr 59.60 5600.96 5601.79 5601.58. 5601.82 0.005241 2.14 46.30 397.78 0.48:
1 603.0376 10 yr 198.40 5600.96 5602.14 5601.86 5602.22 0.008532 3.12 88.50 434.59 0.64
1 603.0376 25yr 319.60 5600.86 5602.44 5602.05! 5602.54 0.007322 3.22 132.00 452.35 0.61:
1 603.0376 50 yr 434.90 5600.96 5602.64 5602.17 5602.75 0.007572 3.48 162,32 465,39 0.63
1 603.0376 100 yr §72.60 5600.96 5602.88 5602.33 5603.01 0.006578 3.64 202,11 473.36 0.60
1 402.2174 2yr 59.60 5598.06 5599.44 5599.44 5589.94 0.019474 5.68 10.49 10.55 1.00
1 4022174 10yr 198.40 5598.06 5600.54 5600.54 5600.74 0.006356 4.54 88.23 354.29 0.62
1 402.2174 25yr 319.60 5598.06 5600.70 5600.70 5600.95 0.008354 5.50 122.33 37153 0.72
1 402.2174 50 yr 434.90 5598.06 5600.84 5600.84 5601.11 0.008755 5.92 154,74 395.77 0.75
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Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vet Chnl Flow Area Top Width Froude # Chi
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1 402.2174 100 yr 572.60 5588.06 5600.92 5600.92 5601.27 0.011654 7.00 171.88 408.43 0.87
1 205.9412 2yr 59.60 5593.24 5593.74 5593.39 5593.75 0.002153 1.07 65.69 125.18 0.29
1 205.9412 10 yr 198.40 5593.24 5594.24 5593.62 5594.27 0.002634 1.76 129.32 133.33 0.34
1 205.9412 25 yr 319.60 5593.24 5594.54 5593.82 5594.59 0.002863 2.1 168.71 137.44 0.36
1 205.9412 50 yr 434.90 5593.24 5594,78 5593.92 5594.85 0.003021 2.37 200.50 140.78 0.38
1 205.9412 100 yr 572.60 5593.24 5595.03 5594.10 559513 0.003147 2.61 234.48 144.26 0.38
1 5.688278 2yr 59.60 5592.21 5592.70 5592.69 5592.80 0.017428 3.29 30.50 120.78 0.86
1 5688278 10 yr 198.40 5592.21 5593.00 5592.96 5583.17 0.017430 4.62 67.47 125.28 0.94
1 5688278 25yr 319.60 5592.21 5593.19 5583.11 5593.42 0.017421 5.36 91.03 125.98 0.98
1 15.688278 50 yr 434.90 5692.21 5593.34 5593.26 5593.63 0.017392 5.92 110.33 126.56 1.00
1 15.688278 100 yr 572.60 5592.21 5593.50 5593.40 5593.85 0.017427 6.50 130.77 127.16 1.02
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Blanco Arroyo Flood Hazard Assessment and
Mitigation Alternatives Report
Flood Study and Mitigation Alternatives PN 60487201

Appendix D — Hydraulic Calculation — FLO-2D Existing Conditions
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A=COM Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 2B
Client Name: | City of Aztec, New Mexico Revision Mumber: | 0
Project Job No. Cost Code Parent (if any)
- PDC f 4-19-2016
Number: | 60487201 20000 N/A Prepared By/Date /
Title: | Drainage Analysis Using FLO-2D

PROBLEM STATEMENT:
The purpose of this calculation package is to document the FLO-2D analysis prepared by
AECOM for the watershed draining toward the Blanco Arroyo using FLO-2D PRO.

REQUIRED DELIVERABLES:

Maps showing maximum flow depth and water surface elevations for the Blanco Arroyo
obtained from the FLO-2D results for the 100-year and 25-year storm events.

DATA /ASSUMPTIONS:

The inflow hydrographs were obtained from the HEC-HMS model developed to simulate
the existing hydrologic conditions for the Blanco Arroyo. The hydrographs used in FLO-
2D are attached in Attachment 1.

Aerial survey and topography data was provided by the City of Aztec. The data was
processed to remove the buildings and other features to reflect the bare earth topo.
The FLO-2D analysis was done in horizontal projection — NM State Plane West NAD 83,
feet.

The flows contributing to the Blanco Arroyo are from an array of channels. The apex is
located at approximately the southeastern boundary of the subdivision. The flow from
the apex channelizes downstream and has a break out at the Animas river. This channel
crosses through several neighborhoods and passes beneath US 550.

Variable Definitions

n

Manning's n value (roughness coefficient)

Page 1
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A=COM

Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 2B
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Joh No. Cost Code Parent {if any)
4 POC [/ 4-19-2016
Number: | 60487201 20000 N/A Prepared By/Date /

Title: | Drainage Analysis Using FLO-2D

METHODOLOGY:

FLO-2D model requires topographic data in the form of ASCIl grid elements as input. The input
data was obtained by creating a raster grid surface from the dataset provided. The bare earth
raster surface was converted to ASCII grids using ArcGIS.

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

The FLO-2D domain was created encompassing the maximum potential floodplain boundary.

Manning's roughness coefficient was set using an ArcGIS shape file. The area was divided into
segments based on the type of land use and extends of vegetation. The n-values for the grid
elements were based on the roughness coefficient recommended by FLO-2D manual for rural
areas and vegetation. Aerial imagery was used to determine the Manning's roughness
coefficient. No infiltration losses were assumed to calculate the runoff from the grid elements.

Boundary Conditions

A boundary condition based on normal depth flow at the outflow nodes was used in the model
to discharge water off the grid system. This prevents water from accumulating in the model,
and allows flows to exit the system. The outflow nodes were selected along the downstream
south, west, and north boundaries of the site. Additional inflow nodes were added along the
Blanco Arroyo to simulate urban watershed runoff. The inflow hydrographs were selected from
the HEC-HMS model as stated earlier. The inflow nodes chosen are shown in Figure 2.

Page 2
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A=COM

Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 2B
Client Name: | City of Aztec, New Mexico Revision Number: | O
Project Job No. Cost Code Parent (if any)
Pr Date: PDC [/ 4-19-2016
Number: | 60487201 20000 N/A epared By/Date /
Title: | Drainage Analysis Using FLO-2D

Figure 2 — FLO-2D Inflow Node Locations
= ; L

- Ir-l":. 3k L] Ao e
[ T E

The inflow hydrographs for W610 was input into node one to simulate the incoming flow from
this sub-basin. The combined flows from the sub-basins upstream of node two, Junction E in
HEC-HMS, were used to simulate the flows upstream of the apex. The inflows for node two
were allocated amongst 3 grid elements within the FLO-2D model. This was done to simulate
the natural conditions in the drainage corridors by avoiding concentrated flows at individual
grid elements. The inflow hydrograph from W710 was input into node three to simulate the
incoming flow from this sub-basin. The inflow hydrograph from W1210 was input into node
four to simulate the incoming flow from this sub-basin. The inflow hydrograph from W810 was
input into node five to simulate the incoming flow from this sub-basin. The inflow hydrograph
from W110 was input into node six to simulate the incoming flow from this sub-basin. The
inflow hydrograph from W1010 was input into node seven to simulate the incoming flow from
this sub-basin. The inflow hydrograph from W910 was input into node eight to simulate the
incoming flow from this sub-basin. Inflow hydrographs within the gird element network were

I ———
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A=COM Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 2B
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Job No, Cost Code Parent (if any}
Prepared By/Date: PDC [ 4-19-2016
Number: | 60487201 20000 N/A P v/ /
Title: | Drainage Analysis Using FLO-2D

located appropriately upstream so that the storm flows would be stable when entering the area

of interest.

Building Footprints

The building footprints were digitized in ArcGIS for the sub-division and adjacent industrial

areas. The Area Reduction Factors [ARFs) and Width Reduction Factors [WRFs) were used to
model the building foot prints. FLO-2D calculates the ARF and WRF based on the percentage of

building that falls on each grid element. This assumes that building footprints area not available

for conveyance of floods. This is considered a conservative approach to estimate overland

flows.

FLO-2D MODEL PARAMETERS:

Figure 2 —= FLO-2D Control Variable Window
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A=COM

Calculation Sheet

Project Name: | Blanco Arroyo

Calculation Number:

28

Client Name: | City of Aztec, New Mexico

Revision Number:

Project Job No.

Cost Code Parent (if any)

Number: | 60487201

20000 N/A

Prepared By/Date:

PDC /4-19-2016

Title: | Drainage Analysis Using FLO-2D

Figure 2 shows the Control Variable Window in FLO-2D used to adjust the default input

parameters. No system components or physical process switches were used for the purposes of

this analysis.

Time Control and Plot Variables

To improve the stability and reliability of the simulation, adjustments were made to the model

parameters. The simulation time was set to 24 hours to allow the rainfall from the 24-hour

storm and hydrograph to cycle completely through the model domain. Inflow hydrographs

obtained from the HEC-HMS model had simulation time of 24 hours, Qutput intervals were set

for every 6 minutes or 0.10 hours.

Numerical Stability Parameters

The Dynamic Wave Stability number for the model was set to 0.5.

RESULTS:

Figure 3 shows the Simulation Summary from the completion of the FLO-2D model. This

indicates if problems were encountered with the model. All of the output boxes are checked

indicating that the model performed as intended.

Figure 4 shows that the maximum flow depth for the Blanco Arroyo and the crossings through

Aztec. Maximum flow depths range from O feet to 3.50 feet.

8 i £ T TN LN e

Figure 3a — 100-year; 24-hour FLO-2D Outputs Checklist
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Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 28
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Fl'ﬂjECt Job No. Cost Code Parent |if any)
E PDC / 4-19-2016
Number: | 60487201 20000 N/A Prepared By/Date /
Title: | Drainage Analysis Using FLO-2D

Figure 3a — 25-year; 24-hour FLO-2D Outputs Checklist
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Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 28
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project lob No. Cost Code Parent (if any)
e PDC /[ 4-19-2016
Number: | 60487201 20000 N/A Prepred By st /
Title: | Drainage Analysis Using FLO-2D

Figure 4b — 25-year; 24-hour FLO-2D Results
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Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 2B
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Jab No. Cost Code Parent (if any)
H PDC f 4-19-2016
Number: | 60487201 20000 N/A Prepare By/Bate /
Title: | Drainage Analysis Using FLO-2D
REFEREMNCES:

FLO-2D Software, INC (FLO-2D), 2015. [software package]. FLO-2D PRO, January 12, 2016.

United State Army Corps of Engineers (USACE), 2015. Hydraulic Engineering Center Hydrologic
Modeling System (HEC-HMS) [software package]. Version 4.1 July 2015.

United States Department of Commerce, National Oceanic and Atmospheric Administration,
NOAA Atlas 14, Volume 1, Version 5, 2009,

United States Department of Agriculture, Natural Resources Conservation Service, Custom Soil

Resource Report, January 2016

United States Department of Agriculture, Soil Conservation Service, Urban Hydrology for Small
Watersheds, June 1986.
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m 100-year; 24-hour 60487201 Blanco Arroyo
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Inflows hydrograph was divided among 3 inflow cells for better modeling practices.
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100-year; 24-hour 60487201 Blanco Arroyo
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Blanco Arroyo Flood Hazard Assessment and
Mitigation Alternatives Report

Flood Study and Mitigation Alternatives PN 60487201

Appendix E — Alternatives Analysis — Conceptual Layout
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Blanco Arroyo Flood Hazard Assessment and
Mitigation Alternatives Report
Flood Study and Mitigation Alternatives PN 60487201

Appendix F - Recommended Alternatives Analysis

Appendix F.1 = FLO-2D Proposed Conditions
Appendix F.1.1 — Detention Basin Calculation
Appendix F.1.2 = Channel Calculations

Appendix F.1.3 = Culvert Calculations
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A=COM Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 2B
Client Name: | City of Aztec, New Mexico Revision Number: | Rev_1
PTU.IE ct Job Neo. Cost Code Parent [if any)
Prepared By/Date: T8 /PDC 12-21-2017
Number: | 60487201 30000 N/A P v/ /
Title: | Drainage Analysis Using FLO-2D

PROBLEM STATEMENT:
The purpose of this calculation package is to analyze the recommended alternative for the
Blanco Arroyo watershed using FLO-2D PRO.

REQUIRED DELIVERABLES:

s Maps showing maximum flow depth from the FLO-2D results for the recommended

alternative for the Blanco Arroyo for the 25-year and 100-year storm events.

DATA /ASSUMPTIONS:

¢ The inflow hydrographs were obtained from the HEC-HMS model developed to simulate
the recommended alternative for the Blanco Arroyo. Details of the HEC-HMS model are
discussed in the following sections. The hydrographs used in FLO-2D are attached in
Attachment 2.

e The conceptual layout of the Recommended Alternative is shown in Figure 1.

e Aerial survey and topography data was provided by the City of Aztec. The data was
processed to remove the buildings and other features to reflect the bare earth topo.

e The FLO-2D analysis was done in horizontal projection — NM State Plane West NAD 83,
feet.

Variable Definitions

n  Manning's n value (roughness coefficient)

e = ———————— |
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A=COM

Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 2B
Client Name: | City of Aztec, New Mexico Revision Number: | Rev_1
Project Job No. Cost Code Parent (if any)
Prepared By/Date: TE /PDC 12-21-2017
Number: | 60487201 30000 N/A P v/ /

Title: | Drainage Analysis Using FLO-2D

METHODOLOGY':

ECOMMENDED ALTERNATIVE HEC-HMS MODEL

A HEC-HMS model was prepared to simulate the recommended alternatives condition for
Blanco Arroyo. The existing condition HEC-HMS model was used as the base condition model,
but was modified to include the proposed detention basin. The proposed detention basin was
sized using Civil 3D as shown in Figure 1. The proposed basin is 7 feet deep with 4H: 1V side
slopes. A weir spillway was sized with 3 feet height and 12 feet length to convey the excess
flows. A 36-inch low-flow outlet pipe is assumed at the bottom of the Detention Basin. The

details of the detention basins and calculations are attached in Attachment 1.

The Stage-Storage-Discharge table was entered in the Proposed Condition HEC-HMS model to
obtain the outflow hydrograph from the detention basin for the 25-year and 100-year storm
events. The outflow hydrograph was input in the FLO-2D model to simulate the proposed

conditions.

All other inflow hydrographs input into the FLO-2D model are the same from the existing
conditions. Refer to the FLO-2D existing conditions calculation package for the all other

assumptions and boundary conditions unless otherwise specified below.

RECOMMENDED ALTERNATIVE HEC-HMS MODEL

Channel

A channel was sized downstream of the detention basin to convey the outflow from the
detention basins to upstream of the Zia Street Culvert. The channel assumes an earthen bottom
width of 10-feet with 3H: 1V side slopes. The channel bed slope was assumed at approximately
0.012 ft/ft and daylights into the natural channel grade upstream of the Zia Street culvert. The
channel bed profile used in the FLO-2D model is attached in Attachment 2.

e - - -- ... == - |
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A=COM

Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 2B
Client Name: | City of Aztec, New Mexico Revision Number: | Rev_1
Project Job No. Cost Code Parent {if any)
Prepared By/Date: T8 /PDC 12-21-2017
Number: | 60487201 30000 N/A pared By/ /
Title: | Drainage Analysis Using FLO-2D

The channel was modelled using the channel option in FLO-2D. The grid elevations were
artificially lowered along the channel to account for the channel depth. This was done to avoid

any numerical stability issues in the model.
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A=COM

Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 2B
Client Name: | City of Aztec, New Mexico Revision Number: | Rev_1
Project Job No. Cost Code Parent (if any)
P d By/Date: TB /PDC 12-21-2017
Number: | 60487201 30000 N/A repared By/Da /
Title: | Crainage Analysis Using FLO-2D

The hydraulic properties of the channel were verified using Bentley’s FlowMaster. The

FlowMaster calculation for the channel segments are attached in Attachment 2.

Existing Culverts

The existing culverts along the Blanco Arroyo watershed were analyzed using Bentley

CulvertMaster and HY-8 programs. The peak discharges for the 25-year and 100-year 24-hour

storm events were obtained from the Proposed Condition HEC-HMS model. Other hydraulic

properties of the culverts such as the allowable head water and culvert inverts were obtained

from the topographic data and HEC-RAS model for the Blanco Arroyo. Other parameters such as

the culvert upstream and downstream inverts and manning’s roughness were adjusted in the

FLO-2D model to avoid instability in the model. Two scenarios were evaluated to see how the

proposed detention basin would affect the performance of the existing culverts.

Proposed Condition 1 model was created in FLO-2D to understand the effects of the existing

culverts with the detention basin and the proposed channel. The culvert at Pollard Road

upstream of Zia Street was assumed to be replaced for the Proposed Condition 1 model. This

culvert is included as a part of the channel proposed improvements. The discharge rating table

developed using CulvertMaster and HY-8 were input into the FLO-2D model. The discharge

rating tables are attached in Attachment 3.

Table 1 summarizes the existing culvert sizes and peak discharge data. The culvert calculation

indicated that the culvert capacity were not sufficient to pass the 25-year 24-hour storm at five

locations along the Blanco Arroyo. The five culvert locations are identified in Table 1.

Figure 2 shows the Control Variable Window in FLO-2D used to adjust the default input

parameters. No system components or physical process switches were used for the purposes of

this analysis.

R ,—,———————
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Table 1: Culvert Surmmary and Discharge

Does the
Junction Albowable Head Water Existing Culvert | Culvert need to
Culvert/structure location D 25yr Q (cfs) Existing Conditions Culvert Size Elew (ft) Capacity, Q cfs Resized?
Dirt road Cubvert Crossing upstream of Zia 5t E 119 3 - 24 Inch CMIP - Circular 5705.99 43 RESIZE
Culvert at Zia Street F 169 &4 Inch CMP - Gircular 5695.9 334 O
Culvert at Blanco/Creekside Village F 169 72 Inch Concrete - Circular 5680.5 220 (04
Culvert at Rio Grande Ave G 195 60 Inch OMP - Circular 5672.8 154 RESIZE
Alley Crossing, DS of Rio Grande Ave G 195 60 Inch CMP - Circular 5668.5 131 RESIZE
Culvert at Lover Ln H 196 60 Inch Concrete - Circular 5655.74 143 RESIZE
Culvert box at Mesa Verde | 202 2 -9.25 ft x 6 ft Concrete 5653.94 1000 0K
Alley Crossing bridge downstream of Mesa Verde [ 202 1-17 ftx 3 ft CMP S646.5 197 RESIZE
Bridge at Church Ave [ 202 1-12Fftx5.5ft OMP 5645 356 oK
Albey crossing bridge downstream of Church Ave | 202 1-18.59 ft x 4.51 ft CMP 5638.53 271 0K
Cubvert box at Main 5t 1 209 2 - 10 ft x 4 it Concrete 5632.5 T25 OK
Cublvert at Ash St K 216 60 Inch CMP - Circular 5614.52 157 RESIZE
Culwert box at Aztec Blvd K 216 1 - 14.5 ft x 6.6 ft Concrete Box 5615.03 981 0K




A=COM

Calculation Sheet

Project Name:

Blanco Arroyo

Calculation Number: | 2B

Client Name: | City of Aztec, New Mexico Revision Number: | Rev 1
Project Job Ne. Cost Code Parent (if any)
. T8 /PDC 12-21- 7
Number: | 60487201 30000 N/A Prepared By/Date /PRCA2:21-201
Title: | Drainage Analysis Using FLO-2D

Figure 2 — FLO-2D Control Variable Window
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Time Control and Plot Variables

To improve the stability and reliability of the simulation, adjustments were made to the model
parameters. The simulation time was set to 24 hours to allow the hydrograph from the 24-hour

e ————————
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Az=COM

Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 2B
Client Name: | City of Aztec, New Mexico Revision Number: | Rev_1
Prg}en Job Ne. Cost Code Parent (if any)
Prepared By/Date: TB /PDC 12-21-2017
Number: | 60487201 30000 N/A P v/ /
Title: | Drainage Analysis Using FLO-2D

storm and to cycle completely through the model domain. Inflow hydrographs obtained from

the HEC-HMS model had simulation time of 24 hours. Output intervals were set for every 6

minutes or 0.10 hours.

Numerical Stability Parameters

The Dynamic Wave Stability number for the model was set to 0.7.

Proposed Culverts:

Five new culverts are proposed along the Blanco Arroyo as summarized in Table 1 and shown in

Figure 1. The five culverts will replace the existing culverts. The proposed culverts were

analyzed with Bentley’s Culvert Master to obtain the culvert rating tables.

A second scenario, Proposed Condition 2, model was created in FLO-2D to understand the

effects of the proposed culverts with the detention basin and the proposed channel. The

discharge rating tables for the proposed culverts were obtained from CulvertMaster and HY-8

programs.

RESULTS:

Figure 3A shows the Simulation Summary from the completion of the Proposed Condition 1

FLO-2D model. This indicates if problems were encountered with the model. The “sticky grids”

were reviewed and the grid elements were adjusted.

Figure 3B shows the Simulation Summary from the completion of the Proposed Condition 2
FLO-2D model.

Figure 4 shows the flow depth for the Proposed Condition model 1 with the existing culverts for

the 25-year 24-hour storm event.

pigrepecisiainy_of_azieciGOSETI01_blanco'd_techricaliviraubor\Noldislanco_No-2d_calc_propd_cond_fnal doc
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A=COM

Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 2B
Client Name: | City of Aztec, New Mexico Revision Number: | Rev_1
Project Job No. Cost Code Parent (if any)
P d By/Date: T8 /PDC 12-21-2017
Number: | 60487201 30000 N/A repared By/Date /
Title: | Drainage Analysis Using FLO-2D

Figure 5 and 6 shows the flow depth for the Proposed Condition model 2 with the proposed

culverts for the 25-year and 100-year storm respectively.

Figure 7 and 8 shows the reduction in flow depths along the Blanco Arroyo compared to the

existing conditions with the addition of the proposed culverts, detention basin and channel for

the 25-year and 100-year storm respectively. The reduction in flow depth is the range of 0 feet

to 1 foot for the 25-year storm event. The reduction in flow depth is the range of O feet to 1.5

foot for the 100-year storm event except in the ponding area south of Aztec Blvd.

Figure 3A — 25-year 24-hour Proposed Condition FLO-2D Outputs - Simulation Summary
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A=COM

Calculation Sheet

Project Name: | Blanco Arrayo Calculation Number: | 2B
Client Name: | City of Aztec, New Mexico Revision Number: | Rev_1
Project Job No, Cost Code Parent (if any)
Mumbers | S0a87201 30000 N/A Prepared By/Date: TB /PDC 12-21-2017
Title: | Drainage Analysis Using FLO-2D

Figure 7 — 25-year 24-hour Proposed Condition 2 — Flow Depth Difference
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Az=COM

Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 2B
Client Name: | City of Aztec, New Mexico Revision Number: | Rev_1
Project Job No. Cost Code Parent (if any)
- -21-2017
Number: | 60487201 30000 N/A Prepared By/Date: |  T8/PDC12-21-201
Title: | Drainage Analysis Using FLO-20

Figure 8 — 100-year 24-hour Proposed Condition 2 - Flow Depth Difference
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A=COM

Calculation Sheet

Project Name: | Blanco Arroyo Calculation Number: | 2B
Client Name: | City of Aztec, Mew Mexico Revision Number: | Rev_1
Praject Job No. Cost Code Parent (if any)
: P -21-2017
Number: | 50487201 30000 A Prepared By/Date T8 /PDC 12-21-201
Title: | Drainage Analysis Using FLO-2D
REFERENCES:

FLO-2D Software, INC (FLO-2D), 2015. [software package]. FLO-2D PRO, January 12, 2016.

United State Army Corps of Engineers (USACE), 2015. Hydraulic Engineering Center Hydrologic
Modeling System (HEC-HMS) [software package]. Version 4.1 July 2015.

United States Department of Commerce, National Oceanic and Atmospheric Administration,
NOAA Atlas 14, Volume 1, Version 5, 2009.

United States Department of Agriculture, Natural Resources Conservation Service, Custom Soil

Resource Report, January 2016

United States Department of Agriculture, Soil Conservation Service, Urban Hydrology for Small
Watersheds, June 1986.
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ATTACHMENT 1 - DETENTION BASIN CALCULATIONS
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Table A-1 Stage - Storage - Discharge Rating Table

DEPTH | AREA | AREA | VOLUME [acre-feet] | Qour
STAGE
(ft] %] [acres] INC CUM [ft¥/sec]
5737.00 0.00 |51109.50[ 1.17 0.00 0.00 0.00
5738.00 1.00 [54964.39] 1.26 1.22 1.22 1.00
5739.00 | 2.00 [58919.49] 1.35 1.31 2.52 1.00
5740.00 3.00 |[62974.80] 1.45 1.40 3.92 1.00
5741.00 | 4.00 [67122.90] 1.54 1.49 5.42 1.00
5742.00 500 |71341.23] 1.64 1.59 7.01 32.40
5743.00 | 6.00 [75688.04] 1.74 1.69 8.69 91.64
574400 | 700 [8002567| 1.84 1.79 10.48 168.36
C 2.7
L 12

* The Discharge from the Spillway Outfall was calculated using weir flow equation
as shown in Table A-2
** Civil 3D was used to obtain the stage - volume calculation for the detention basin



Table A-2 Weir Calculation

Flow from Junction C, where the detention pond is 25 yr = 127 4 cfs ; V= 26.5 ac-ft

To determine the minimum length of weir

Weir Equation

Q=CLH"?
variable value units
Q= 127 4|cfs
L= 5.901ft
H= 4ift
C= 2.7]typical range 2.5 to 3.1

Weir Equation

Weir Equation

Weir Equation

Q=CLH»” Q=CLH»” Q=CLH?”

variable value units variable value units variable value units

= 11.46|cfs Q= 32.40|cfs Q= 59.52|cfs

= 12.00]ft L= 12.00]ft L= 12.00]ft

= 0.5]ft H= 1|ft H= 1.5[ft

= 2.7 [typical range 2.5 t0 3.1 |C= 2.7|typical range 2.5t0 3.1 |C= 2.7 |typical range 2.5 to 3.1
Weir Equg_tion Weir Equation Weir Equation
Q=CLH” Q=CLH” Q=CLH”?

variable value units variable value units variable value units
Q= 91.64|cfs Q= 128.07|cfs Q= 168.36|cfs
L= 12.00]ft L= 12.00]ft L= 12.00|ft
H= 2|t H= 2.5|ft H= 3|ft
C= 2.7 |typical range 2.5 to 3.1 |C= 2.7 |typical range 2.5t0 3.1 |C= 2.7|typical range 2.5 to 3.1




Solve For: Discharge

Culvert Calculator Report
XTO_Basin_Pipe

Culvert Summary

Allowable HW Elevation 5,750.00 ft Headwater Depth/Height 2.00
Computed Headwater Eleve  5,750.00 ft Discharge 66.02 cfs
Iniet Control HW Elev. 5,748.59 ft Tailwater Elevation 0.00 ft
QOutlet Control HW Elev. 5,750.00 ft Control Type Outlet Control
Grades
Upstream Invert 5,744.00 ft Downstream Invert 5,743.48 ft
Length 50.00 ft Constructed Siope 0.010400 ft/ft
Hydraulic Profile
Profile =~ CompositeM2PressureProfile Depth, Downstream 2.60 ft
Slope Type Mild Normai Depth N/A ft
Flow Regime Subocritical Critical Depth 2.60 ft
Velocity Downstream 10.14 ft/s Critical Slope 0.030596 ft/ft
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 5,750.00 ft Upstream Velocity Head 1.36 ft
Ke 0.50 Entrance Loss 0.68 ft
Inlet Control Properties
Inlet Control HW Elev. 5,748.59 ft Flow Control N/A
Inlet TReseled ring, 33.7° (1.5:1) bevels Area Full 7.1 ft2
K 0.00180 HDS 5 Chart 3
M 2.50000 HDS 5 Scale B
C 0.02430 Equation Form 1
Y 0.83000

Title: Blanco Recom Alternative

c:\proj\blanco\culvertmaster\culrvert_rating.cvm US_IE_ALL

08/29/16 07:00:59 BMBentley Systems, Inc.

Haestad Methods Sclution Center

Watertown, CT 06795 USA

Project Engineer: thirumurugan_bose
CulvertMaster v3.3 [03.03.00.04]
+1-203-755-1666 Page 1 of 1



HEC-HMS MODEL
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HEC-HMS RESULTS
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Proposed Detention Basin — Outflow Hydrograph
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ATTACHMENT 2 - CHANNEL CALCULATIONS
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Worksheet for Trapezoidal Ch - recomd

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge
Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVEF Input Data

Downstream Depth
Length
Number Of Steps

GVE Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope

8/29/2016 5:51:16 PM

Manning Formula

Normal Depth

0.040 .

0.02000
3.00
3.00

10.00
61.00

1.02
13.35
16.46

0.81
16.13

0.95

0.02602

4.57

0.32

1.35

0.89

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

1.02

0.95

0.02000

ft¥/s

ft/ft

Bentley Systems, Inc. Haestad Methods SolBaati€jefitewMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page 1 of 2



Worksheet for Trapezoidal Ch - recomd

GVEF Output Data

Critical Slope 0.02602 fuft

Messages

Notes

0.04 - 0.035 in the channel bottom and 0.055 in the banks ( 8"inch riprap)

Bentley Systems, Inc. Haestad Methods SolBBati€yeiitewMaster V8i (SELECTseries 1) [08.11.01.03]
8/29/2016 5:51:16 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



FLO-2D0 Channel Bed —
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ATTACHMENT 3 - CULVERT CALCULATIONS
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Existing Conditions Culverts
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Solve For: Discharge

Culvert Calculator Report
Dirt Road_proposed

Culvert Summary

Allowable HW Elevation 5,706.50 ft Headwater Depth/Height 1.35
Computed Headwater Eleve  5,706.50 ft Discharge 151.42 cfs
Intet Control HW Elev. 5,706.42 ft Tailwater Elevation 5,704.20 ft
Outlet Control HW Elev. 5,706.50 ft Control Type Entrance Control
Grades

Upstream Invert 5,702.45 ft Downstream Invert 5,701.50 ft
Length 20.00 ft Constructed Slope 0.047500 ft/ft
Hydraulic Profile

Profile CompositeS182 Depth, Downstream 2,70 ft
Slope Type Steep Normai Depth 1.22 ft
Flow Regime N/A Critical Depth 2.31 ft
Velocity Downstream 7.53 ft/s Critical Slope 0.006478 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 3

Outlet Control Properties

Outlet Control HW Elev. 5,706.50 ft Upstream Velocity Head 1.16 ft
Ke 0.50 Entrance Loss 0.58 ft
Iniet Control Properties

Iniet Control HW Elev. 5,706.42 ft Flow Control N/A
inlet Type Square edge w/headwall Area Full 21.2 ft*
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

Title: Blanco Recom Alternative

c:\proj\blanco\cuivertmaster\cuirvert_rating.cvm

08/29/16 06:34:21 EMBentley Systems, Inc.

US_IE_ALL
Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: thirumurugan_bose
CulvertMaster v3.3 [03.03.00.04]
+1-203-755-1666 Page 1 of 1



Rating Table Report
Dirt Road_proposed

Range Data:
Minimum Maximum Increment
Allowable HWE 5,702.45 5,707.45 1.00 ft
HW Elev. (ftpischarge (cfs
5,702.45 0.00
5,703.45 0.00
5,704.45 48.20
5,705.45 96.12
5,706.45 148.82
5,707.45 185.98
Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
p:\...\culvertmaster\culrvert_rating.cvm US_IE_ALL CulvertMaster v3.3 [03.03.00.04]

08/05/16 02:59:31 PMO Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Culvert Calculator Report
Zia_St_Culvert

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 5,695.90 ft Headwater Depth/Height 1.15
Computed Headwater Eleve 5,695.90 ft Discharge 334.34 cfs
Inlet Control HW Elev. 5,695.44 ft Tailwater Elevation 5,691.27 ft
Outlet Control HW Elev. 5,695.90 ft Control Type Outlet Control
Grades
Upstream Invert 5,687.86 ft Downstream Invert 5,687.86 ft
Length 28.00 ft Constructed Siope 0.000000 ft/ft
Hydraulic Profile
Profile H2 Depth, Downstream 4.82 ft
Siope Type Horizontal Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 4.82 ft
Vetlocity Downstream 11.84 ft/s Critical Slope 0.013929 fi/ft
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 7.00 ft
Section Size 84 inch Rise 7.00 ft
Number Sections 1
Outlet Control Properties
Qutlet Control HW Elev. 5,695.90 ft Upstream Velocity Head 1.50 ft
Ke 0.50 Entrance Loss 0.75 ft
Inlet Control Properties
Inlet Control HW Elev. 5,695.44 ft Flow Control N/A
Inlet Type Headwall Area Full 38.5 fi?
K 0.00780 HDS 5 Chart 2
M 2.00000 HDS 5 Scale 1
C 0.03790 Equation Form 1
Y 0.69000
Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
c:\proj\blanco\culvertmasteri\culrvert_rating.cvm US_IE_ALL CulvertMaster v3.3 [03.03.00.04]

08/29/16 06:24:40 BMBentiey Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Rating Table Report
Zia_St_Culvert

Range Data:
Minimum Maximum Increment
Allowable HWE 5,687.86 5,696.86 1.00 ft
HW Elev. (ftPischarge (cfs
5,687.86 0.00
5,688.86 0.00
5,689.86 0.00
5,690.86 0.00
5,691.86 88.47
5,692.86 151.72
5,693.86 208.77
5,694.86 269.74
5,695.86 331.87
5,696.86 392.73
Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
p:\.. \cuivertmastericulrvert_rating.cvm US_IE_ALL CulvertMaster v3.3 [03.03.00.04]

08/05/16 02:31:02 PMO Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Culvert Calculator Report
Blanco_Creekside_Culvert

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 5,680.50 ft Headwater Depth/Height 1.25
Computed Headwater Eleve  5,680.50 ft Discharge 219.71 cfs
Inlet Control HW Elev. 5,679.37 ft Tailwater Elevation 5,673.38 ft
Outlet Control HW Elev. 5,680.50 ft Controf Type Entrance Control
Grades
Upstream Invert 5,673.00 ft Downstream Invert 5,671.00 ft
Length 66.00 ft Constructed Slope 0.030303 fi/ft
Hydraulic Profile
Profile S2 Depth, Downstream 2.82 ft
Slope Type Steep Normal Depth 2.25 ft
Fiow Regime Supercritical Critical Depth 4.06 ft
Velocity Downstream 16.85 fi/s Critical Slope 0.004212 fu/ft
Section
Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 6.00 ft
Section Size 72 inch Rise 6.00 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 5,680.50 ft Upstream Velocity Head 1.81 ft
Ke 0.90 Entrance Loss 1.63 ft
Intet Control Properties
Inlet Control HW Elev. 5,679.37 ft Flow Control N/A
Inlet Type Square edge w/headwall Area Full 28.3 ft*
K 0.00980 HDS 5 Chart 1
M 2.00000 HDS 5 Scale 1
C 0.03980 Equation Form 1
Y 0.67000
Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
c:\proj\blanco\culvertmaster\culrvert_rating.cvm US_IE_ALL CulvertMaster v3.3 [03.03.00.04]

08/29/16 06:36:18 BRMBentiey Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Rating Table Report
Blanco_Creekside_Culvert

Range Data:
Minimum  Maximum Increment
Allowable HWE 5,673.00 5,681.00 1.00 ft
HW Elev. (ftPischarge (cfs
5,673.00 0.00
5,674.00 5.46
5,675.00 20.98
5,676.00 4517
5,677.00 76.58
5,678.00 113.62
5,679.00 154.60
5,680.00 197.80
5,681.00 241.56
Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
p:\...\culvertmaster\cuirvert_rating.cvm US_IE_ALL CulvertMaster v3.3 [03.03.00.04]

08/05/16 03:01:30 PM® Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Rating Table Report
Rio_Grande_Culvert

Range Data:
Minimum Maximum Increment
Allowable HWE 5,666.50 5,673.50 1.00 ft
HW Elev. (ftiischarge (cfs
5,666.50 0.00
5,667.50 0.00
5,668.50 0.00
5,669.50 0.00
5,670.50 0.00
5,671.50 81.55
5,672.50 133.89
5,673.50 169.32
Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
p:\...\culvertmaster\culrvert_rating.cvm US_IE_ALL CulvertMaster v3.3 [03.03.00.04]

08/05/16 02:41:30 PMO Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Solve For: Discharge

Culvert Calculator Report
Rio_Grande_Culvert

Culvert Summary

Allowable HW Elevation 5,672.80 ft Headwater Depth/Height 1.26
Computed Headwater Eleve  5,672.80 ft Discharge 145.60 cfs
Inlet Control HW Elev. 5,671.96 ft Tailwater Elevation 5,670.89 ft
Outlet Control HW Elev. 5,672.80 ft Control Type Outlet Control
Grades

Upstream Invert 5,666.50 ft Downstream invert 5,666.50 ft
Length 52.00 ft Constructed Slope 0.000000 f/ft
Hydraulic Profile

Profile CompositeH2PressureProfile Depth, Downstream 4.39 ft
Slope Type Horizontal Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 3.46 ft
Velocity Downstream 7.97 fi/s Critical Slope 0.015682 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 5.00 ft
Section Size 60 inch Rise 5.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 5,672.80 ft Upstream Velocity Head 0.85 ft
Ke 0.50 Entrance Loss 0.43 ft
Iniet Control Properties

Inlet Control HW Elev. 5,671.96 ft Fiow Control N/A
Inlet Type Headwall Area Full 19.6 ft?
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Title: Blanco Recom Alternative
c:\proj\blanco\culvertmaster\culrvert_rating.cvm
Haestad Methods Solution Center

08/29/16 06:37:48 BEMBentley Systems, Inc.

US_IE_ALL

Project Engineer: thirumurugan_bose
CulvertMaster v3.3 [03.03.00.04]

Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Solve For: Discharge

Culvert Calculator Report

Alley Crossing DS Rio Grande

Culvert Summary

Allowable HW Elevation 5,668.50 ft Headwater Depth/Height 1.20
Computed Headwater Eleve 5,668.50 ft Discharge 130.95 cfs
Inlet Control HW Elev. 5,667.95 ft Tailwater Elevation 5,664.90 ft
Outlet Control HW Elev. 5,668.50 ft Control Type Entrance Control
Grades

Upstream Invert 5,662.50 ft Downstream Invert 5,661.40 ft
Length 20.00 ft Constructed Slope 0.055000 f/ft
Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 3.50 ft
Slope Type Steep Normal Depth 2.19 ft
Flow Regime N/A Critical Depth 3.28 ft
Veiocity Downstream 8.92 ft/s Critical Slope 0.014729 fi/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 5.00 ft
Section Size 60 inch Rise 5.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 5,668.50 ft Upstream Velocity Head 1.43 ft
Ke 0.90 Entrance Loss 1.29 ft
Iniet Contro!l Properties

Inlet Control HW Elev. 5,667.95 ft Flow Contro! N/A
Inlet Type Projecting Area Full 19.6 ft*
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

Cc 0.05530 Equation Form 1

Y 0.54000

Title: Blanco Recom Alternative

c:\proj\blanco‘culvertmaster\culrvert_rating.cvm

08/29/16 06:38:03 BEMBentley Systems, Inc.

Haestad Methods Solution Center

US_IE_ALL

Watertown, CT 06795 USA

Project Engineer: thirumurugan_bose
CulvertMaster v3.3 [03.03.00.04]
+1-203-755-1666 Page 1 of 1



Rating Table Report
Alley Crossing DS Rio Grande

Range Data:
Minimum Maximum Increment
Allowable HWE 5,662.50 5,668.50 1.00 ft
HW Elev. (ftiischarge (cfs
5,662.50 0.00
5,663.50 0.00
5,664.50 0.00
5,665.50 43.30
5,666.50 67.09
5,667.50 98.01
5,668.50 130.95
Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
p:\...\culvertmaster\culrvert_rating.cvm US_IE_ALL CulvertMaster v3.3 [03.03.00.04]

08/05/16 04:21:28 PM© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Solve For: Discharge

Culvert Calculator Report
Lovers_Lane

Culvert Summary

Allowable HW Elevation 5,655.74 ft Headwater Depth/Height 1.15
Computed Headwater Eleve  5,655.74 ft Discharge 142.86 cfs
Inlet Control HW Elev. 5,655.47 ft Tailwater Elevation 5,653.24 ft
Outlet Control HW Elev. 5,655.74 ft Control Type Entrance Control
Grades

Upstream Invert 5,650.00 ft Downstream Invert 5,649.75 ft
Length 44,00 ft Constructed Slope 0.005682 fi/ft
Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 3.49 ft
Slope Type Steep Normal Depth 3.00 ft
Fiow Regime N/A Critical Depth 3.43 ft
Velocity Downstream 9.76 fi/s Critical Siope 0.003873 fi/ft
Section

Section Shape Circular Mannings Coefficient 0.012
Section Material Concrete Span 5.00 ft
Section Size 60 inch Rise 5.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 5,655.74 ft Upstream Velocity Head 1.54 ft
Ke 0.50 Entrance Loss 0.77 ft
Inlet Control Properties

Inlet Control HW Elev. 5,655.47 ft Flow Control N/A
Inlet Type Square edge w/headwall Area Full 19.6 ft?
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

Title: Blanco Recom Alternative

Project Engineer: thirumurugan_bose
CulvertMaster v3.3 [03.03.00.04]
+1-203-755-1666 Page 1 of 1

c:\proj\blanco\culvertmastericulrvert_rating.cvm US_IE_ALL

08/29/16 06:39:22 BMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA



Rating Table Report
Lovers_Lane

Range Data:
Minimum Maximum Increment
Allowable HWE 5,650.00 5,656.00 1.00 ft
HW Elev. (ftRischarge (cfs
5,650.00 0.00
5,651.00 0.00
5,652.00 0.00
5,653.00 0.00
5,654.00 77.77
5,655.00 114.90
5,656.00 152.75
Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
p:\..\culvertmaster\culrvert_rating.cvm US_IE_ALL CulvertMaster v3.3 [03.03.00.04]

08/05/16 02:58:26 PMO Bentiey Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Mesa Verde Culvert Crossing

bela | Dhok onany (i con for heip on  soeofc topic | Energy Duspaton | | Andbmecromng | [ x| [ comel |
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HY-8 Analysis Results

Crossing Summary Table
Culvert Crossing: Mesa_Verde

Headwater Elevation [Total Discharge (cfs) [Mesa Verde Box Roadway Discharge |iterations
(ft) Discharge (cfs) (cfs)

5646.00 0.00 0.00 0.00 1
5646.90 2500 25.00 0.00 1

[564T 10 50.00 50,00 0.00 1
564730 75.00 75.00 0.00 1
564749 100.00 100.00 .00 1

5647 .68 125.00 125.00 0.00 1

5647 87 150.00 150.00 0.00 1
5648.05 175.00 175.00 .00 1
648,23 200.00 200.00 0.00 1
5648.40 225.00 225.00 0.00 1

5648 58 250.00 250.00 0.00 1
565394 1282 64 1282 .64 i0.00 Crvartopping

piaeajeciaiony_of_ansciBOLITI01_blasce'S techricaliiwdrauliesfadd\slancn_fe-2d_cile_grepd_cond deex



Alley Crossing Downstream of Mesa Verde

[ 8 Crossing Dats - Alley Crossign_Ds_Mesa Verde | i 2 ﬂ-‘
Crossng Properties Cuboert Properbes
Hame: By Croszing [in Mesa el IPYV PO
Paramater o |Unis | Cupicate Cubvert
I@mﬂﬂl
Dacharpeietod | - | Delete Cubvert
Mck T L e Paramete: Value | Linits | - ik
o Eee ISR 200.00 o j| CLLVERT DATA
RCSER NI, *0.00 e SR o= Cror 0 Vesa verse
(4 TAILWATER DATA [l e vl
! s - e
LS S |rrcg:dar Chenred k= @ Matersl Corugsted Metsl Rvsted o Welded v |
tihg e 17.00 ft i
|§anumm‘m § x 15 ':’t =
Rowdway Frofle shape | Corsiant Readway Sievason j ) Bt Tt 0,00 =
First Roadway Siaton 0.0 R anring's  (Top o 5
Crest Length 28,00 " PSS pYep/Sides)
Pl TR : Marring's n Battars) fo.00%
Roadesy Surface Paved - o
el ——— lig#! irlek Configurabion| | Mitered ta Confiorm t Skpe |
Top Width 15, i Tt o =
) STTE DATA
Sibe Data Input Opben | Cubvert Ivvert Dista |
| inbet Seanon {0.00 (o
[_neb | clckon any(@) ion for helo on  spectc tepic [ Eneroy Dissptin | [ ansiae crossing | [ ok ] [ comcel |

HY-8 Analysis Results

Crossing Summary Table
Culvert Crossing: Alley_Crossign_Ds_Mesa Verds

Headwater Elevation [Total Discharge (cfs) JAlley Crossing Ds Roadway Discharge  [Herations
() esa Verde cfs)
[Discharge (cfs)

5641.52 10.0:0 000 j0.00 1
5543.34 25.00 J25.00 jo.00 1
E644.01 £0.00 g_l}n .00 1
[Feza o 75.00 E.ﬂn 1
E644.91 100.00 100.00 jo.o0 1
5645.25 125.00 125.00 J0.00 1
554555 150.00 150,00 j0.00 1
5545 BT 175.00 175.00 .00 1

Gah 56 200.00 19896 .01 I7
|5646.86 225.00 [208.55 16.37 5

[564T.08 250.00 J215.65 432 5
Esaﬁ &0 196 95 196 95 jo.00 Cverlopping

T _—_—_—_—,—,—,—,—,—_—_————————

phgrepectsicity_ol_soiec\BOLETII] baacolh_technialsdraubodAoldslanco_Re-2d_calc_propd_toad $oc



Church Avenue Crossing

- f L VilW...

| Energy Disspation | | Anayze Crossing | |
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HY-8 Analysis Results

Crossing Summary Table

Culvert Crossing: Church_save

|Headwater Elevation [Total Disch arge (cfs) JChurch Ave Roadway Discharge  |lterations
(ft) Discharge (cfs) K cfs)

5634.51 0.00 j0.00 .00 1
5636.72 25.00 25.00 0,00 1
5637.64 50.00 0.00 10.00 1
5638.32 75.00 75.00 10,00 1
56538.808 100.00 100.00 1000 i
5639.36 125.00 125.00 10.00 1
5639.79 150.00 150.00 10.00 1

5640, 18 175.00 175.00 10.00 1
564081 200.00 200.00 10.00 i
5641.35 225.00 25.00 0.00 1
h641.97 250.00 250.00 10,00 |
5645.00 356.30 356.30 0.00 Crveriopping

pleeajeraiony_of_artec\SO4ET 01 _biasca S tecknicalirpdraubed a2 bianca_flo-1d_eale_peopd_tond.doca




Alley Crossing Downstream of Church Avenue

B Croszing Data - Alley Cr 05, Church,_ave [ B
Crossing Properties
LF o Aley Or DS Church ae
e DISCHARGE CATA.
Minimurm Flow 0.00 ofs |1.h'its B
Deesign Flaw ;mm ofe TE CLLYERT DATA | M
b . N
59 TALVAT=ROATR,. | Shape User Defined -]
mm APt Chmices = o) Material Corrugated Metsl Rrveted or Welded | i
SR Em"’"“ Coordnates Define... [
hiuncichoboud Span 18.59 i
(i) ROADWAY DATA e 451 e E
Roadway Proffe Shape | Constant Roadway Elevation - T e TRl l:llf.'ll:I i
Frst Roadway Station 000 it = 0.0450
Crest Length 50,90 ft SERUD
e e e Marring's i (Battom) |0,0450
Crest Elevaton 5638.53 ft
! = < 1) Cubvert Type Straight |
= 21 il Inket Configuration | Mitered to Confanm to Slepe |
Tap Width 12,00 fr et = e |
igh) STTE DATA
Site Data Input Opion. | Cuivert Invert Data |
Tnbet Staton 0.00 (o
! | Help | ik onanylil con for helo on 2 specfic topic [ Energy Dispaton | [ Ansyzecrossng | [ ok | [ cancel !l
.-_ -

HY-8 Analysis Results

Crossing Summary Table
Culvert Crossing: _Alley_Cr_DS_Church_ave

|Headwater Elevation [Total Discharge {cfs}—FI!w Cr DS church_ [Roadway Discharge ~ [terations
(ft) v Discharge (cfs) Kcis)
5632.00 10.00 Jo.o0 0.00 1
5633.86 25.00 J25.00 0.00 i
[5634.64 50.00 }50.00 00 1
5635.23 75.00 75.00 0.00 1
5635.71 100.00 100.00 0.00 1
5636.13 125.00 125.00 0o 1
5636.50 150.00 150.00 10.00 1
36.83 175.00 175.00 0.00 1

637.10 200.00 1200.00 10.00 1
[5637.34 225.00 225.00 10.00 1
5638.10 250.00 250.00 0.00 1
5636.53 271.49 271.49 10.00 CDvertopping

Fprnmctriony_of_scte\BEETIN_MancolS_techeicalibsvdravlicy Noldslanco_Me2d_talc_propd_sesd dacs



Culvert Calculator Report
Main St Culvert

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 5,632.50 ft Headwater Depth/Height 1.50
Computed Headwater Eleve  5,632.50 ft Discharge 725.50 cfs
Inlet Control HW Elev. 5,632.50 ft Tailwater Elevation 5,629.24 ft
Outlet Control HW Elev. 5,632.46 ft Control Type inlet Control
Grades
Upstream Invert 5,626.50 ft Downstream Invert 5,626.50 ft
Length 70.00 ft Constructed Slope 0.000000 f/ft
Hydraulic Profile
Profile CompositeH2PressureProfile Depth, Downstream 3.45 ft
Slope Type Horizontal Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 345 ft
Velocity Downstream 10.53 ft/s Critical Slope 0.002348 ft/ft
Section
Section Shape Box Mannings Coefficient 0.011
Section Material Concrete Span 10.00 ft
Section Size 10x 4ft Rise 4.00 ft
Number Sections 2
Outlet Control Properties
Outlet Control HW Elev. 5,632.46 ft Upstream Velocity Head 1.28 ft
Ke 0.50 Entrance Loss 0.64 ft
Inlet Controt Properties
Inlet Control HW Elev. 5,632.50 ft Flow Control N/A
Inlet Type 45° non-offset wingwall flares Area Full 80.0 ft*
K 0.49700 HDS 5 Chart 12
M 0.66700 HDS 5 Scale 1
C 0.03390 Equation Form 2
Y 0.80300
Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
c:\proj\blanco\cuivertmaster\culrvert_rating.cvm US_IE_ALL CulvertMaster v3.3 [03.03.00.04]

08/29/16 06:58:45 BMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Rating Table Report
Main St Culvert

Range Data:
Minimum Maximum Increment
Allowable HWE 5,626.50 5,632.50 1.00 ft
HW Elev. (ftRischarge (cfs
5,626.50 0.00
5,627.50 0.00
5,628.50 0.00
5,629.50 176.85
5,630.50 397.22
5,631.50 562.80
5,632.50 725.50
Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
p:\..\cuivertmasteri\culrvert_rating.cvm US_IE_ALL CulvertMaster v3.3 [03.03.00.04]
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Culvert Calculator Report

Ash_St
Solve For: Discharge
Culvert Summary
Allowable HW Elevation 5,614.52 ft Headwater Depth/Height 1.26
Computed Headwater Elev: 5,614.52 it Discharge 156.81 cfs
Inlet Control HW Elev. 5,614.00 ft Tailwater Elevation 5,612.00 ft
Outlet Control HW Elev. 5,614.52 ft Control Type Outlet Control
Grades
Upstream Invert 5,608.21 ft Downstream Invert 5,608.20 ft
Length 45.00 ft Constructed Slope 0.000222 ft/ft
Hydraulic Profile
Profile M2 Depth, Downstream 3.80 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 3.59 ft
Velocity Downstream 9.79 ft/s Critical Slope 0.016507 fi/ft
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 5.00 ft
Section Size 60 inch Rise 5.00 ft
Number Sections 1
Outlet Control Properties
Qutlet Control HW Elev. 5,614.52 ft Upstream Velocity Head 1.02 ft
Ke 0.50 Entrance Loss 0.51 ft
Inlet Control Properties
Inlet Control HW Elev. 5,614.00 ft Flow Control Transition
Inlet Type Headwall Area Full 19.6 ft2
K 0.00780 HDS 5 Chart 2
M 2.00000 HDS 5 Scale 1
C 0.03790 Equation Form 1
Y 0.69000
Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
c:\proj\blanco\culvertmaster\culrvert_rating.cvm US_IE_ALL CulvertMaster v3.3 [03.03.00.04]

08/29/16 06:59:35 EMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Aztec Blvd Crossing
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HY-8 Analysis Results

Crossing Summary Table
Culvert Crossing: Aztec_blvd

[Headwater Elevation [Total Discharge (cfs) Jaztec_box Discharge |Roadway Discharge [lterations
(ft) (cfs) lcfs)

5606.50 0.00 .00 1000 |
5607.19 25.00 25.00 1000 |
5607.60 50.00 50.00 10.00 1

HE0T 94 75.00 75.00 0.00 1
LE08.24 100.00 100.00 0.00 1
5608.52 125.00 125.00 0.00 1
5608.78 150.00 150.00 0.00 1

5609 .03 175.00 175.00 0.00 1
560926 200.00 200.00 0.00 1
5609.49 225.00 225.00 0.00 1
5609.71 250,00 250.00 0.00 1
h615.03 581,27 981.27 0.00 Créariopping
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Proposed Culverts
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Culvert Calculator Report
Rio_Grande_Culvert_proposed_notail_arch81x59

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 5,672.80 ft Headwater Depth/Height 1.28

Computed Headwater Eleve  5,672.80 ft Discharge 210.83 cfs

Inlet Control HW Elev. 5,672.19 ft Tailwater Elevation 0.00 ft

Outlet Control HW Elev. 5,672.80 ft Control Type Outlet Control

Grades

Upstream Invert 5,666.50 ft Downstream Invert 5,666.50 ft

Length 52.00 ft Constructed Slope 0.000000 ft/ft

Hydraulic Profile

Profile H2 Depth, Downstream 3.35 ft

Siope Type Horizontal Normal Depth N/A fi

Flow Regime Subcritical Critical Depth 3.35 ft

Velocity Downstream 10.58 fi/s Critical Slope 0.019895 ft/ft

Section

Section Shape Arch Mannings Coefficient 0.028
Steel aBeé&lomMaterfat! and 3x1 Corrugations Span 6.75 ft

Section Size 81 x 59 inch Rise 492 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 5,672.80 ft Upstream Velocity Head 1.02 ft

Ke 0.50 Entrance Loss 0.51 ft

Inlet Control Properties

Iniet Control HW Elev. 5,672.19 ft Fiow Control N/A

Inlet Type 90° headwall Area Full 26.3 ft*

K 0.00830 HDS 5 Chart 34

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
p:\...\culvertmaster\culrvert_rating.cvm CulvertMaster v3.3 [03.03.00.04]
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Rating Table Report
Rio_Grande_Culvert_proposed_notail_arch81x59

Range Data:
Minimum  Maximum Increment
Allowable HWE 5,666.50 5,672.50 0.50 ft
HW Elev. (ftipischarge (cfs
5,666.50 0.00
5,667.00 0.40
5,667.50 7.01
5,668.00 17.84
5,668.50 31.75
5,669.00 46.34
5,669.50 66.39
5,670.00 87.42
5,670.50 109.24
5,671.00 131.82
5,671.50 154.64
5,672.00 177.11
5,672.50 198.64
Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
p:\..\cuivertmaster\culrvert_rating.cvm US_IE_ALL CulvertMaster v3.3 [03.03.00.04]
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Solve For: Discharge

Culvert Calculator Report
Dirt Road_proposed

Culvert Summary

Allowable HW Elevation 5,706.50 ft Headwater Depth/Height 1.35
Computed Headwater Eleve  5,706.50 ft Discharge 130.40 cfs
Iniet Control HW Elev. 5,706.22 ft Tailwater Elevation 5,704.20 ft
Outlet Control HW Elev. 5,706.50 ft Controf Type Entrance Control
Grades

Upstream Invert 5,702.45 ft Downstream Invert 5,701.50 ft
Length 20.00 ft Constructed Slope 0.047500 fv/ft
Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 2.70 ft
Slope Type Steep Norma! Depth 1.59 ft
Flow Regime N/A Critical Depth 215 ft
Velocity Downstream 6.49 fi/s Critical Slope 0.019489 fvft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 3

Outlet Control Properties

Outlet Control HW Elev. 5,708.50 ft Upstream Velocity Head 1.00 ft
Ke 0.90 Entrance Loss 0.90 ft
Iniet Contro! Properties

Inlet Control HW Elev. 5,706.22 ft Flow Control N/A
Inlet Type Projecting Area Full 21.2 ft*
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Title: Blanco Recom Alternative
p:\...\culvertmaster\culrvert_rating.cvm

04/26/17 01:54:00 BMBentley Systems, Inc.

Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: thirumurugan_bose
CulvertMaster v3.3 [03.03.00.04]
+1-203-755-1666 Page 1 of 1



Rating Table Report
Dirt Road_proposed

Range Data:
Minimum Maximum Increment
Allowable HWE 5702.45 5,707.45 1.00 ft
HW Elev. (ftfpischarge (cfs
5,702.45 0.00
5,703.45 0.00
5,704.45 40.02
5,705.45 81.99
5,706.45 128.10
5,707.45 167.52
Title: Blanco Recom Aiternative Project Engineer: thirumurugan_bose
p:\..Aculvertmaster\culrvert_rating.cvm AECOM-AMER-USA CulvertMaster v3.3 [03.03.00.04]
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Culvert Calculator Report
Alley Crossing DS Rio Grande_proposed_notail_arch81x59

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 5,668.50 ft Headwater Depth/Height 1.42

Computed Headwater Elev:  5,668.50 ft Discharge 256.64 cfs

Inlet Control HW Elev. 5,668.50 ft Tailwater Elevation 0.00 ft

Outlet Control HW Elev. 5,668.42 ft Control Type Inlet Control

Grades

Upstream Invert 5,661.50 ft Downstream Invert 5,661.40 ft

Length 20.00 ft Constructed Slope 0.005000 fuft

Hydraulic Profile

Profile M2 Depth, Downstream 3.72 ft

Slope Type Mild Norma! Depth N/A ft

Flow Regime Subcritical Critical Depth 3.72 ft

Velocity Downstream 11.69 fts Critical Slope 0.023561 fu/ft

Section

Section Shape Arch Mannings Coefficient 0.028
Steel aBedtiomiaterid1 and 3x1 Corrugations Span 6.75 ft

Section Size 81 x 59 inch Rise 4.92 ft

Number Sections 1

Outlet Contro! Properties

Outlet Control HW Elev. 5,668.42 ft Upstream Velocity Head 1.57 ft

Ke 0.50 Entrance Loss 0.78 ft

Inlet Control Properties

Inlet Control HW Elev. 5,668.50 ft Flow Control N/A

Inlet Type 90° headwall Area Full 26.3 ft

K 0.00830 HDS 5 Chart 34

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Title: Blanco Recom Aiternative Project Engineer: thirumurugan_bose
p:\...\culvertmaster\cuirvert_rating.cvm CulvertMaster v3.3 [03.03.00.04]
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Rating Table Report
Alley Crossing DS Rio Grande_proposed_notail_arch81x59

Range Data:
Minimum Maximum Increment
Allowable HWE 5,661.50 5,668.50 0.50 ft

HW Elev. (ft)Discharge (cfs

5,661.50 0.00

5,662.00 2.52

5,662.50 10.20

5,663.00 21.95

5,663.50 36.95

5,664.00 54.63

5,664.50 74.45

5,665.00 95.92

5,665.50 118.67

5,666.00 142.19

5,666.50 166.46

5,667.00 190.74

5,667.50 214.76

5,668.00 238.05

5,668.50 256.64
Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
p:\...\culvertmaster\culrvert_rating.cvm CulvertMaster v3.3 [03.03.00.04]
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Culvert Calculator Report
Lovers_Lane_proposed_notail_arch81x59

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 5,655.74 it Headwater Depth/Height 1.37

Computed Headwater Eleve  5,655.74 it Discharge 235.28 cfs

Intet Control HW Elev. 5,655.44 it Tailwater Elevation 0.00 ft

Outlet Control HW Elev. 5,655.74 ft Control Type Outlet Control

Grades

Upstream Invert 5,649.01 ft Downstream Invert 5,648.90 ft

Length 44.00 ft Constructed Siope 0.002500 ft/ft

Hydraulic Profile

Profile M2 Depth, Downstream 3.65 ft

Slope Type Mild Normal Depth N/A ft

Flow Regime Subcritical Critical Depth 3.55 ft

Velocity Downstream 11.16 ft/s Critical Slope 0.021708 ft/ft

Section

Section Shape Arch Mannings Coefficient 0.028
Steel aSe&iomMatertad1 and 3x1 Corrugations Span 6.75 ft

Section Size 81 x 59 inch Rise 492 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 5,655.74 ft Upstream Velocity Head 1.25 ft

Ke 0.50 Entrance Loss 0.63 ft

Inlet Control Properties

Iniet Control HW Elev. 5,655.44 ft Flow Control N/A

Iniet Type 90° headwall Area Full 26.3 ft?

K 0.00830 HDS 5 Chart 34

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
p:\...\culvertmaster\culrveri_rating.cvm CulivertMaster v3.3 [03.03.00.04]
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Rating Table Report
Lovers_Lane_proposed_notail_arch81x59

Range Data:
Minimum  Maximum Increment
Allowable HWE 5,649.01 5,656.01 0.50 ft

HW Elev. (ftRQischarge (cfs

5,649.01 0.00

5,649.51 212

5,650.01 9.15

5,650.51 20.31

5,651.01 34.77

5,651.51 51.94

5,652.01 71.08

5,652.51 91.87

5,653.01 113.86

5,653.51 136.76

5,654.01 160.06

5,654.51 183.11

5,655.01 205.43

5,655.51 226.38

5,656.01 244.55
Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
p:\..Aculvertmastericulrvert_rating.cvm US_IE_ALL CuivertMaster v3.3 [03.03.00.04]
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Culvert Calculator Report
Ash_St_proposed_notail_arch81x59

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 5,614.52 ft Headwater Depth/Height 1.49
Computed Headwater Elev: 5,614.52 ft Discharge 250.72 cfs
Inlet Control HW Elev. 5,614.06 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 5,614.52 ft Control Type Outlet Control
Grades

Upstream Invert 5,607.21 ft Downstream Invert 5,607.20 ft
Length 45.00 ft Constructed Slope 0.000222 ft/ft

Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 3.68 ft
Slope Type Mitd Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 3.68 ft
Velocity Downstream 11.54 ft/s Critical Slope 0.023023 ft/ft
Section
Section Shape Arch Mannings Coefficient 0.028
Steel aBe&lamMaterid1 and 3x1 Corrugations Span 6.75 ft
Section Size 81 x 59 inch Rise 4.92 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 5,614.52 ft Upstream Velocity Head 1.42 ft
Ke 0.50 Entrance Loss 0.71 ft

Inlet Control Properties

Inlet Control HW Elev. 5,614.06 ft Flow Control N/A

Inlet Type 90° headwall Area Full 26.3 ft2

K 0.00830 HDS 5 Chart 34

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000
Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
p:\...\culvertmaster\cuirvert_rating.cvm CulvertMaster v3.3 [03.03.00.04]
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Rating Table Report
Ash_St_proposed_notail_arch81x59

Range Data:
Minimum  Maximum Increment
Allowable HWE 5,607.21 5,615.21 1.00 ft
HW Elev. (ft)Discharge (cfs
5,607.21 0.00
5,608.21 7.89
5,609.21 32.67
5,610.21 67.62
5,611.21 111.06
5,612.21 156.97
5,613.21 201.86
5,614.21 240.14
5,615.21 273.43
Title: Blanco Recom Alternative Project Engineer: thirumurugan_bose
p:\...\culvertmaster\culrvert_rating.cvm CulvertMaster v3.3 {03.03.00.04]
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Blanco Arroyo Flood Hazard Assessment and
Mitigation Alternatives Report

Flood Study and Mitigation Alternatives PN 60487201

Appendix G - Recommended Alternative - 30% Design Plans




PREPARED FOR:

CITY OF AZTEC (OWNER)

610 WESTERN DRIVE.

AZTEC, NM 87410

PUBLIC WORKS DIRECTOR:
WILLIAM WATSON, PE, PTOE
PHONE: (505) 334-7660

EMAIL: WWATSON@AZTECNM.GOV

PREPARED BY:

AECOM

7720 NORTH 16TH STREET, SUITE 100
PHOENIX, AZ 85020

PHONE: (602)371-1100

CITY OF AZTEC
BLANCO ARROYO

PRELIMINARY 30% DRAINAGE IMPROVEMENTS
AZTEC, NM 87410
SAN JUAN COUNTY
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GENERAL NOTES:

1. GOVERNING SPECIFICATIONS FOR THIS PROJECT SHALL BE THE NEW MEXICO STATE
DEPARTMENT OF TRANSPORTATION (NMDOT) STANDARD SPECIFICATIONS FOR
HIGHWAY AND BRIDGE CONSTRUCTION, 2014 EDITION.

2. CONTRACTOR SHALL BE RESPONSIBLE FOR PREPARING ROAD BASE MATERIAL
CONSISTING OF EXISTING AND IMPORTED MATERIAL

3. NEW ASPHALT PAVING SHALL BE 3 INCHES OF COMPACTED SUPERPAVE-IV [SP-IV]. HOT
WD ASPHALT SHALL COMPLY WKMDOT STANDARD FOR SP-IV.

4. CONTRACTOR SHALL BAW CUT, TACK AND MATCH EXIETING PAVEMENT.,

5. 1IN AREAS ADJACENT TO THE EXISTING TRAVEL LANE, THE CONTRACTOR SHALL
ASSURE THAT NO PAVEMENT DROP-OFFS ARE LEFT EXFOSED DURING NON-WORKING
HOURS. THE CONTRACTOR SHALL INITIATE CORRECTIVE MEANS PER THE "NMDOT
PAVEMENT DROP-OFF GUIDELINE™ TO ACHIEVE A MINIMUM 3:1 SLOPE, THIS WORK
SHALL BE INCIDENTAL TO PAVEMENT OPERATIONS ADJACENT TO EXISTING TRAVELED
LAMNES.

6. THE CONTRACTOR SHALL PROVIDE INGRESS AND EGRESS TO LOCAL RESIDENCES FOR
THE DURATION OF THE PROJECT. THE CONTRACTOR SHALL ADVISE PROPERTY
CWHERS AND THE CITY EMNGINEER OF ANY SCHEDULED ACCESS MODIFICATIONS AT
LEAST 24 HOURS IN ADVANCE. THIS WORK SHALL BE CONSIDERED INCIDENTAL TO THE
COMPLETION OF THE PROJECT AND NO SEPARATE MEASUREMENT OR PAYMENT SHALL
BE MADE THEREFOR.

T. OVERNIGHT PARKING OF THE CONTRACTOR'S EQUEPMENT SHALL NOT OBSTRUCT
DRNEWAY OPENINGS OR DESIGNATED TRAFFIC LAMES. THE CONTRACTOR |5 ADVISED
THE CITY |15 MOT RESPONSIBLE FOR THEFT OR DAMAGE TO EQUIFMENT REMAINING
DON-SITE DURING OR AFTER WORK HOURS, CONTRACTOR TAKES ALL RESPONSIBILITIES
FOR EQUIPMENT LEFT ON-SITE

8, THE CONTRACTOR SHALL NOTIFY ALL EMERGENCY PROVIDERS 24 HOURS BEFORE
COMSTRUCTION ACTIVITIES BEGIN.

8. TRANSPORTING MATERIALS BHALL NOT BE MEASURED DR FAID SEFARATELY. THE
COST OF MATERIAL TRANSPORTATION SHALL BE IMCLUDED WITH THE ITEM HAULED.

10, THE CONTRACTOR WILL MOTIFY THE AZTEC PUBLIC WORKS IRECTOR AT LEAST 48
HOURS PRIOR TO PAVING.

11, EMERGENCY ACCESS SHALL REWAIN OPEN AT ALL TIMES,

12, THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPORTING AND CLEAN UP OF SPILLS
ABBOCIATED WITH PROJECT CONSTRUCTION AND SHALL REPORT AND RESPOND TO
SPILLS OF HAZARDOLUS MATERIAL SUCH AS GASOLINE, DIESEL, MOTOR OILS,
SOLVENTS, SEWER CHEMICALS, TOXIC AND CORROSIVE SUBSTANCES, AND OTHER
MATERIALS WHICH MAY BE A THREAT TO PUBLIC HEALTH OR THE ENVIROMMENT. THE
CONTRACTOR SHALL BE RESPONSIBLE FOR REPORTING PAST SPILLS ENCOUNTERED
DURMNG CONSTRUCTION AND OF CURRENT SPILLS NOT ASSOCIATED WITH
CONSTRUCTION, REPORTS SHALL BE MADE IMMEDIATELY TO THE NM ENVIRONMENT
DEPARTMENT AT (S05) B27-5325, [S66) 428-6835

13, THE COMTRAGTOR SHALL NOTIFY THE ENGINEER OF ALL CONFLICTS DURING
COMSTRUCTION

14, CONTRACTOR SHALL KEEP WORK SITE IN AN OROERLY CONDITION. DURING
COMSTRUCTION, AT COMPLETION OF WORK, CONTRACTOR SHALL REMOVE ALL DEBRIS
AND LEAVE WORK SITE [N A& CONDITION ACCEPTABLE TO THE CITY EMGINEER

15, THE CONTRACTOR 15 RESPOMSIBLE FOR REPORTING ANY DISCREPANGIES
DISCOVERED IN THE PLANS ANDWR SPECIFICATIONS PROMPTLY TO THE CITY
ENGINEER N WRITING

16, THE CONMTRACTOR |5 RESPONSIELE FOR LOCATING AND PROTECTING ALL
UKDERGROUND, SURFACE AND AERIAL UTILITIES, CONSTRUCTIONS AND STRUCTURES
WHETHER 0N PUBLIC OR PRIVATE PROPERTY. DAMAGES THERETO BY THE
CONTRACTOR SHALL BE REPLACED M KIND OR BETTER AT NO EXPEMSE TO THE
PROJECT.

i7. THE CONTRACTOR SHALL BE RESPOMNSIBLE FOR ALL REMOVALS REQUIRED TG
COMPLETE THIE PROJECT

18, PAVEMENT MARKINGS ARE NOT REQUIRED FOR THIS PROJECT.
CONSTRUCTION TESTING:

1.  THE PROJECT WILL HAVE VERIFICATION, AND DENSITY TESTS COMPLETED BY A
GEOTECHNICAL ENGINEERING COMPANY TO VERIFY COMPACTION.

2. THE CITY WILL USE GEQOMAT TO PROVIDE QUALITY ASSURAMCE (QA) TESTING. THE
CONTRACTOR SHALL CODRDBMATE WITH GEOMAT FOR REQUIRED TESTING.
CONTRACTOR BHALL PROVIDE QUALITY CONTROL TESTING AS NECESSARY TD
PROVIDE ACCEPTABLE WORK QUALITY THAT CONFORMS TO THE GOVERNING
SPECIFICATIONS. NECESSARY RETESTING BY GEOMAT WILL BE CHARGED BACK TO THE
CONTRACTOR. GEOMAT CONTACT PHOME - (505/327-Ta248,

3. ROAD BASE MATER{AL SHALL BE COMPACTED TO 85% OF MAXIMUM DENSITY PER
NMDOT SPECIFICATIONS SECTION 203.3 8 “MOISTURE AND DENSITY CONTROL®.

4. 5PV ASFHALT SHALL BE COMPACTED TO A MEAN DENSITY OF 83% OF THE
THEORETICAL MAXIMUM DENSITY, REFER TO NMDOT SPECIFICATION DIVISION 423

5 ASPHALT MIX DESIGN SHALL BE PER NMDOT SP-IV DESIGN, ASPHALT MIX SHALL BE
TESTED BY GEOMAT.

6. GRADATION OF PROPOBED IMPORTED ROADBASE MATERIAL SHALL BE SUBMITTED TO
GEOMAT FOR APPROVAL PRIOR TO IMPORT. AND TO THE AZTEC PUBLIC WORKS
DIRECTOR.

7. WO MATERAL PITS HAVE BEEN DESIGNATED FOR THIS PROJECT. THE CONTRACTOR

MAY DBTAIN SPECIFICATION BORROW AND SURFACING MATERIAL (SP-IV) FROM ANY
ACCEPTABLE SOURCE, ALL MATERIAL SHALL BE GOVERNED BY APPROPRIATE
SECTIONS OF THE NMDOT STANDARD,

TRAFFIC CONTROL:

1. ALL TRAFFIC CONTROL DEVICES SHALL COMPLY WITH NMDOT STANDARD
SPECIFICATIONS FOR HIGHWAY AMND BRIDGE CONSTRUCTION, 2014 EDITION AND THE
MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES, LATEST EDITION (MUTCD)L

2. ALL ROADS SHALL BE SERVICEABLE AND MANTAMED FOR FIRE PROTECTION AND
EMERGENCY VEHICLES DURING CONSTRUCTION.

3. THE CONTRACTOR SHALL PROVIDE REASDMABLE ACCESS TO PROPERTY OWNERS
AFFECTED BY THE CONSTRUCTION DURING THE PERIOD OF ROAD BASE ADJUSTMENT
AND COMPACTION

4, ALL AFFECTED RESIDEMTS SHALL BE INFORMED OF THE RDAD CLOSURE AT LEAST 48
HOURS PRIOR TO CLOSURE. ACCESS TO RESIDEMCIES SHALL NOT BE DENIED WITHOUT
THE APPROVAL OF THE CITY ENGINEER.

5. TRAFFIC COMTROL PLANS MAY VARY AS FIELD COMDITIONS DICTATE. THE
CONTRACTOR WILL BE PAID & LUMP 5L FOR PLACING, RELOCATING AND
MAINTEMANCE OF TRAFFIC CONTROL DEVICES THROUGHOUT THE LIFE OF THE
PROJECT,

6. THE CONTRACTOR SHALL SUBNIT A TRAFFIC CONTROL PLAN PREPARED BY A
CERTIFIED TRAFFIC CONTROL SUPERVISOR TO THE CITY ENGINEER FOR APPROVAL AT
LEAST 7 DAYS PRIOR TO THE BEGINMNING OF ANY WORK.

7. THE CONTRACTOR SHALL HAVE A RESPOMSIBLE PERSON DN SITE DURING WORKING
HOURS AND OM CALL DURING HON-WORKING HOURS TO INSPECT AND MAINTAIN
PROJECT TRAFFIC CONTROL NEEDED OR AE DIRECTED BY THE CITY ENGINEER.

8. THE CONTRACTOR SHALL KEER THE CITY ENGINEER AND RESIDENTS INFORMED OF
ROAD AND ACCESS CLOSURES. NGO MEASUREMENT OR PAYMENT WILL BE MADE FOR
THESE ADVISORIES.

INDEX OF SHEETS
c-1 COVER SHEET
C2 GENERAL NOTES
c-3 PROPOSED CULVERTS PLAN
c-4 PROPOSED CHANNEL PLAN AND PROFILE
C-6 PROPOSED BASIN PLAN
CE MISCELLANEOLUS DETAILS

8, FLAGGING SHALL BE PROVIDED FOR SAFETY WHERE NEEDED AMD REQLIRED BY THE

MUTCD OR AS DIRECTED BY THE CITY ENGINEER. ALL FLAGGING OPERATIONS SHALL

COMPLY WITH THE REGUIREMENTS OF THE MUTCD. FLAGGERSE BHALL BE
CONSIDERED INCIDENTAL TO PAYMENT FOR TRAFFIC COMTROL AND ND
MEASUREMENT OR PAYMENT WILL BE MADE FOR THIS SERVICE.

10, TRAFFIC CONTROL DEVICES SHALL REMAIN IN OPERATION AT ALL TIMES DURING
CONSTRUCTION.

UTILITIES

1. THE EXISTEMCE AND LOCATION OF UNDERGROUND UTILITY PIFES. CONDLATS AND
STRUCTURES ARE WELL DOCUMENTED FROM A PREVIOUS UTILITY PROJECT
CONTRACTOR SHALL COMFIRM THE LOCATION OF ALL UTILITIES PRIOR TO START OF
CONSTRUCTION AND SHALL TAKE PRECAUTIONARY MEASURES TO PROTECT ALL
UTILITIES

2, UTILITY CONFLICTS ARE NOT ANTICIPATED ON THIE PROJECT SINCE EXCAVATIONS
WILL BE VERY LIMETED. IF UTILITIES ARE ENCOUNTERED, THE CONTRACTOR SHALL
COORDINATE AND COOPERATE WITH ALL UTILITY COMPAMNIES AND THE CITY OF AZTEC
WITH REGARDS TO RELOCATING, ADUUSTING, REPLACING, ANDYOR REPAIRING
UTILITIES DURING CONSTRUCTION.

3. THE CONTRACTOR SHALL BE RESTRICTED TO A 35-TOM (MAXIMUM) HOM-VIBRATORY
ROLLER FOR COMPACTION IN AREAS WHERE THE USE OF HEAVIER EQUIPMENT COULD
DAMAGE UNDERGROUND UTILITIES OR ADUACENT STRUCTURES

4, THE CONTRACTOR SHALL BE RESPONSIBLE FOR ADJUSTING ANY EXISTING MANHOLES,
WALVES, OR ANY OTHER UTILITY ITEMS TO GRADE PRIOR TO ACCEPTAMCE OF THE
IMPROVEMENTS BY THE CITY ENGINEER.

EROSION CONTROL & SWPPP
1. EROSION CONTROL WILL NOT BE REQURED FOR THIS PROJECT,

2. ASTORM WATER PREVENTION PLAN 'WILL MOT BE REQLNRED FOR THIS PROJECT.

7720 Morth 165%h Streat
Sute 100
Phaerit, AZ A5020
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BY |DATE
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PREPARED FOR:

610 Westarn Drive
oo, M BT410

{505) 334-THED

PRELIMINARY

HOT FOR

vieois | CONSTRUCTION

INDEX SHEET GRAPHIC (NTS)

NOTE:

THE INFORMATION SHOWN HEREIN IS PRELIMINARY AND CONCEPTUAL IN NATURE AND NOT
FOR CONSTRUCTION. THESE PROPOSED IMPROVEMENTS ARE SUBJECT TO CHANGE BASED
OH MORE DETAILED INFORMATION.
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R |

{1 INSTALL B1"X49" ARCH CMP CULVERT
(40 LF) AT INVERTS SHOWN.

INSTALL 817X45" ARCH CMP CULVERT
(42 LF) AT INVERTS SHOWHN.

(3] IMSTALL 81"X48" ARCH CMP CULVERT
(12 LF) AT INVERTS SHOWN.

[4] IMSTALL 81"%48° ARCH CMP CULVERT
(34 LF) AT INVERTS SHOWHN.

5| INSTALL 3 - 38" CMP CULVERTS
{48 LF) AT INVERTS SHOWMN.

&1 INSTALL CULVERT HEADWALL

u ' Jg s i PER MMDOT STD. DETAIL 511-04,
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ELEVATION (FT)
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R=150,000,
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CONSTRUCTION NOTES

1] COMNSTRUCT TRAPEZOIDAL
CHANKNEL PER DETAILS
SHOWN,

[2] COMSTRUCT CHANMNEL DROP
STRUCTURE PER DETAILS
SHOWRM.

3] MATCH EXISTING GRADE.
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PROPOSED STORMWATER DETENTION BASIN

BASN BOTTOM EL = 5737.06

STORMWATER
DETENTION BASIN

ra|

PLAN VIEW

GRADING DAYLMGHT LINE
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. I : .-': e

CONSTRUCTION NOTES

& i

[ [l

I

[en]

e

CONSTRUCT B0 AC.FT. STORM
WATER STORAGE BASIN,

MATCH EXISTING GRADE.

CONSTRUCT BASIN SPILLWAY PER
DETAIL SHOWN ON SHEET C-6.

CONSTRUCT BASIN LOW FLOW
OUTLET, 38" CMP CULVERT,
L=6TFT,

SEE SHEET C-4 FOR PROPOSED
CHANMEL GRADING.

DETENTION BASIN EMBANKMENT.

A=

Suibe 104

Phoanie, AZ BS020

TT20 North 168 Streat

(B0Z)3T1-1100 {phone)

(BOZIATA-1615 ()

BY |DATE

REVISIONS

PREPARED FOR:

610 Wastaen Drive
e, NM BT410
(50%) 347650

PRELIMINARY

NOT FOR

CONSTRUCTION

GMETRN

LP
P

DESIGMED BY:

DRAYWN BY:

PROUJ. NO.:

MM

CHECKED BY:

ARBT

OATE CREATED:

ARB2T

PLOT DATE:

CITY OF AZTEC

BLANCO ARROYO
PRELIMINARY 30% DRAINAGE PLAN

PROFPOSED BASIN PLAN

SHEET:

C-5




— 3B CMP LOW
FLOW QUTLET PIPE — EL = 57345 88
- EL = 573688
—F g
___________ S T o e e
- #}ON O -
- . F i 1 'y L
b iz ]
I I
e | | —
L 11 P 11 1w
s :EI ELI = -~ EL=85748
g [ 4
| . I al T_f
] |
| I T gl
. Y % -
. ¥ : : ¥ - INVEL=sTar ¥
= J jl: .{ il S e et 2
L i B— ——l L e
2
-y - EL = 57aT
SPILLWAY SCUL T &
RIPRAP Dy, = 6°
THICK = 12°

TYPICAL SECTION A o s
PROPOSED RIPRAP CHANNEL — = -
10

ENGINEERING FiLL —

EXIZTING GRADE

S—Eﬂq_u_g : za 2 1%
EMBANKMENT SECTION '_:|=! —

CULYERT - TOP OF ROAD
HEADWALL . e
[ fiﬁmﬁﬁﬁﬁﬁi:—-\'}_&éﬁ?&ﬁ_«ﬁﬁ —— CULVERT
b {5 1 — RIPRAP Dy = &
---------------------- THICK = 12 e — (
FLow — FLOW LINE g
- R e i . &
s I 2 | T |}
= =l - B1" -
TYPICAL SECTION e TYPICAL SECTION
CULVERT CROSSING ek ARCH CULVERT (N.T.5.)
MATCH EXISTING GRADE
|
~ EXIETING GRADE
_,f"'-fﬁ @
flf_:_ff” 4
— EL §T37.0r
TYPICAL SECTION B a—
STORM WATER DETENTION BASIN BCAL T=
= INW EL = 5741"
A 11' ¥ - PIPE MITERED T SLOPE
RIPRAP — I8V EL = 573688 — == _I_.-____ :__-: — —'_'-_-._-_ = _II__;_J___ - - i
e 35" CMP
i e LT R |, 11 R LS e —— ; 4 e
< 1,;- - "" - £ CUT OFF WALL
B o 1 . !
SECTION D =
SPILLWAY SECTION BCALE V=2

A=

Suile 100

Phosnix, AZ B5020

7720 Harth 16th Sireet
{B02)371-1100 [phane}

(60213711615 [fax)

BY |DATE

REVISIONS

510 Wadtarn Dive
Azbec, MM BT410

[505;33#—?653

PRELIMINARY

NOT FOR

CONSTRUCTION

GO4RT 21

LP

DESIGNED BY;

PROJ, MO

DRAWS BY;

CHECKED BY:

DATE CREATELD: AREROIT
AFERO1T

PLOT DATE:

a| 9
al =
o | B
o= w
sz | 2
73]
EE® 3
<Z0 e

w e
5 =
58 <
EE§>' =
535 | ¢
= | =

. |

w

[

(v}

SHEET:

C-g




	TABLE OF CONTENTS
	Introduction
	Engineering Analyses
	Hydraulic Analysis - HEC-RAS
	Hydraulic Analysis - Existing Condition Using FLO-2D
	Alternative Analysis
	Recommended Alternative
	Conclusions
	References
	Appendix A - FEMA Effective FIRM Panel
	Appendix B - Hydological Calculation
	Appendix C - Hydraulic Calculation HEC-RAS
	Appendix D - Hydraulic Calculation - FLO-2D Existing Conditions
	Appendix E - Alternative Analysis - Conceptual Layout
	Appendix F - Recommended Alternatives Analysis
	Appendix G - Recommended Alternative - 30% Design



