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Introduction

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

Purpose

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

Location

The Kokopelli Subdivision is located in the north central portion of the City of Aztec in San Juan County,
New Mexico. The project location map is shown in Figure 1.

The Hampton Arroyo extends northwesterly through the subdivision, beneath U.S. Highway 550, with
ultimate outfall into the Animas River. The upper limit of the watershed area is subject to large erosional
events due to non-cohesive sand and gravel that easily migrate during high intensity rainfall events.
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Figure 1: Project Location Map

Background

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

FEMA Floodplain Classification

The Federal Emergency Management Agency (FEMA) indicates that the Kokopelli subdivision is a part of
the Hampton Arroyo watershed and is encompassed by Flood Insurance Rate Map (FIRM) Panel
350065F0730, dated August 5, 2010. The FIRM Panel indicates that the Kokopelli subdivision is located
within Flood Zone “A”. Flood Zone “A” is defined by the Federal Emergency Management Agency
(FEMA) and the FIRM Panel as follows:

AZCOM 4
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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 (NADS83) coordinate system North American Datum 1983 (NAD83), projected to State
Plane New Mexico West projection

e Vertical Datum: North American Vertical Datum 1988 (NAVDS88)

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

Public Outreach

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

Engineering Analysis

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

FLO-2D Model

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

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

e 2-year, 24-hour

e 10-year, 24-hour
e 25-year, 24-hour
e 50-year, 24-hour
e 100-year, 24-hour

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

Rainfall Distribution

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

For hydrologic studies in the State of New Mexico, a modified NOAA-SCS rainfall distribution is used for
modelling storm events. This distribution establishes the peak rainfall intensity at hour six in a 24-hour
storm event. The procedure for development of the distribution is found in the NMSHTD Hydrology
Manual Volume | in section 3.3.1.2.3. The rainfall distribution is unique to the Kokopelli Subdivision
watershed and developed for each of the 2-, 10-, 25-, 50-, and 100-year; 24-hour events modeled
herein. Each frequency specific distribution is summarized in Table 2. The modified rainfall distribution
was enter in the FLO-2D model.

The details of the rainfall distribution calculation is attached in Appendix B.

A=COM 6
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Table 1: NOAA 14 Precipitation Depths

PN 60487201

PRECIPITATION DEPTH

[inches]

DURATION

STORM FREQUENCY

1-YR 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR | 500-YR
5-min 0.15 0.19 0.26 0.31 0.39 0.45 0.52 0.71
10-min 0.23 0.29 0.39 0.47 0.59 0.69 0.8 1.08
15-min 0.28 0.36 0.48 0.59 0.73 0.86 0.99 1.33
30-min 0.38 0.48 0.65 0.79 0.99 1.15 1.33 1.80
60-min 0.47 0.6 0.81 0.98 1.22 1.43 1.65 2.22
2-hr 0.54 0.69 0.91 1.10 1.37 1.60 1.84 2.51
3-hr 0.59 0.74 0.95 1.14 1.4 1.62 1.86 2.51
6-hr 0.71 0.88 1.1 1.30 1.57 1.8 2.05 2.70
12-hr 0.84 1.05 1.29 1.49 1.77 1.99 2.21 2.77
24-hr 0.93 1.17 1.48 1.74 2.09 2.37 2.66 3.38
A=COM 8
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Table 2: Frequency Specific Distribution

PN 60487201

DURATION CUMULATIVE DEPTH [%]

[hours] 2-YEAR 10-YEAR 25-YEAR 50-YEAR 100-YEAR
0 0 0 0 0 0
0.25 0.025 0.018 0.016 0.013 0.010
0.5 0.050 0.036 0.032 0.027 0.020
0.75 0.074 0.055 0.048 0.040 0.030
1 0.114 0.085 0.075 0.065 0.054
1.25 0.134 0.101 0.089 0.078 0.066
1.5 0.156 0.112 0.096 0.082 0.070
1.75 0.174 0.130 0.114 0.100 0.087
2 0.193 0.147 0.132 0.118 0.105
2.5 0.242 0.201 0.187 0.177 0.165
3 0.549 0.539 0.538 0.539 0.536
3.5 0.656 0.655 0.660 0.662 0.665
4 0.705 0.709 0.715 0.722 0.726
5 0.723 0.727 0.733 0.739 0.743
6 0.742 0.744 0.751 0.757 0.761
7 0.763 0.756 0.758 0.762 0.765
8 0.783 0.771 0.772 0.774 0.777
9 0.823 0.802 0.799 0.800 0.801
10 0.848 0.820 0.815 0.813 0.811
11 0.873 0.838 0.831 0.826 0.821
12 0.897 0.856 0.847 0.840 0.831
14 0.915 0.880 0.872 0.866 0.859
16 0.932 0.904 0.898 0.893 0.887
18 0.949 0.928 0.923 0.920 0.915
20 0.966 0.952 0.949 0.947 0.944
22 0.983 0.976 0.974 0.973 0.972
24 1.000 1.000 1.000 1.000 1.000
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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.

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

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

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

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

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

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

Details of the development of the building footprints are attached in Appendix B.

A=COM 10
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Figure 3: FLO-2D Inflow Node Locations from HEC-HMS

Manning’s Roughness Coefficient

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

A=COM 11



. Kokopelli Subdivision Flood Hazard Assessment
and Mitigation Alternatives Report
Flood Study and Mitigation Alternatives PN 60487201

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

Results

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

Anasazi Drive.

A=COM 12
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Alternatives Analysis

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

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

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

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

Alternative 1

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

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

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

Alternative 2

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

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

e A detention basin located just east of the Tangigoot Drive.

e A basin-outfall channel that conveys the excess flows along Spotted Wolf Avenue.

A=COM 15
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Alternative 3

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

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

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

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

Alternative 4

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

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

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

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

e Vertical curb and gutter improvements on the south side of Sabena Street.

e Drainage ditch improvements south of Sabena Street that collects storm water from the
proposed curb and gutter to the east.

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

A=COM 16
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Recommended Alternative

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

Figure 6 graphically illustrates the features associated with the Recommended Alternative for the
Kokopelli Subdivision.

Detention Basin

A detention basin (Referred as XTO Basin) is proposed to reduce flooding downstream of the Navajo
Dam Road. The design for the XTO basin was obtained from the City of Aztec. The proposed basin has a
maximum depth of 6 feet deep. A 36” outlet pipe is to be provided at the bottom of the detention basin
to provide a positive drainage outfall.

The design drawings were used to determine the stage-discharge rating table for the outfall from the
basin. The outfall discharge rating table was then input into the HEC-HMS (the existing HEC-HMS model
was used as the base condition) to obtain an outflow hydrograph from the detention basins. The details
of the XTO basin calculation, HEC-HMS results, and outflow hydrograph from the basin outfall are
attached in Appendix D.

A=COM 17
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Channel

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

Method calculation for the diversion channel is attached in Appendix D.

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

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

Culverts

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

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

Storm Drain System

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

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

The intent of the conceptual design presented herein is to reduce storm water draining toward the
existing cul-de-sac drainage outfalls through provision of additional interception capacity for storm flows
produced within the subdivision and maintenance of the existing Hampton Arroyo storm drain outfall
alignment.

A=COM 19
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The conceptual storm drain improvements consist of a series of curb-opening inlet catch basins located
on each of the 4 sides of the French and Anasazi Drive intersection. A 48-inch storm drain will convey
collected storm water from the system and convey it east toward the knuckle at French Drive and
Spotted Wolf Avenue. The proposed catch basins are to be based on New Mexico Department of
Transportation standard details. The existing catch basins at the northeast corner of French and Anasazi
Drive and at the French Drive / Spotted Wolf Avenue knuckle at are to be maintained with outfall
accommodated by the retrofitted storm drain system.

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

The results of the StormCAD calculations are attached in Appendix D.

A=COM 20



. Kokopelli Subdivision Flood Hazard Assessment
and Mitigation Alternatives Report
Flood Study and Mitigation Alternatives PN 60487201

FLO-2D Model - Recommended Alternative

The recommended flood mitigation alternative was analyzed with FLO-2D to estimate the impacts of the
proposed drainage improvements on downstream problematic drainage areas and developed areas. The

existing conditions FLO-2D model was used as a base model to develop the recommended alternative.

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

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

EPA SWIMM

The proposed storm drain network from the storm drain analysis was input into FLO-2D. FLO-2D uses
the EPA SWMM 5.0 extension to incorporate the storm drain components. The storm drain components

were entered into FLO-2D to understand the impacts of reduction in flow depths.

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

found in Appendix D.

The other FLO-2D input and output such as the time control, stability co-efficient and simulation

summary for the recommended alternative is attached in Appendix D.

RESULTS

Figure 7 and Figure 8 show the maximum flow depths for the recommended alternative for the 25-year

storm event and a 100-year storm event, respectively.

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

and 0 to 1.0 feet for the 100-year storm event.
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Conclusions

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

issues north of the Sagebrush Drive.

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

e The proposed curb and gutter improvement at Spotted Wolf Avenue would alleviate some of

the localized street flooding in the area.

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

e Periodic maintenance of the diversion channel, culverts and storm drain system 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 in Kokopelli Subdivision. The proposed improvements, if
implemented will mitigate the flooding issues for a 25-year storm event. The proposed
improvements designed for a 25-year storm will also have a reduction in flooding for the 100-

year storm event to a certain extent.

e The conceptual 30% design plans will be used to further identify and prioritize permitting and

construction project of the proposed facilities. The 30% design plans are attached in Appendix E.
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Appendix B — Hydrologic and Hydraulic Calculation - FLO-2D Existing
Conditions




A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Pr[}jg{;t Job Ne. Cost Code Parent (if any)
Number: | 50487347 30000 /A Prepared By/Date: TB / 6-19-2016
Title: | Hydrologic and Hydraulic Analysis Using FLO-2D - Existing Conditions

PROBLEM STATEMENT:

The purpose of this calculation package is to document the hydrologic and hydraulic analysis for
the watershed draining toward the Kokopelli subdivision for the existing conditions. The quasi
two-dimensional program FLO-2D PRO (Reference 1) was used to perform this analysis. The
model assumes a rain-on grid approach for the Kokopelli sub-division vicinity. For areas outside
the vicinity the inflow hydrograph were obtained from the Hampton Arroyo watershed. HEC-
HMS (Reference 2) was used to perform the hydrologic model for the Hampton Arroyo
Watershed.

REQUIRED DELIVERABLES:

s Maps showing maximum flow depth and water surface elevations for the Kokopelli
watershed obtained from the FLO-2D results for the 2-year, 10-year, 25-year storm, and
50-year and 100-year 24-hour storm events.

DATA /ASSUMPTIONS:

s Aerial survey and topography data were provided by the City of Aztec. The topographic
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.

e Arain-on grid approach was used to develop the FLO-2D model for the Kokopelli sub-
division. Rainfall data for the watershed was obtained from NOAA Atlas 14 (Reference
3).

¢ Modified NOAA-5CS rainfall distribution was used based on New Mexico Department of
Transportation (NMDOT) procedures (Reference 4). The rainfall distribution used for the
Kokopelli watershed is attached in Attachment 1.

e SCS Curve Number method was used to calculate the rainfall losses.

o Hydrologic soil groups (HSG) were determined using the USDA NRCS Soil Report for
Aztec, New Mexico (Reference 5). The watershed area consists of H5G classes A, B, C
and D soil types. The Soils Map for the Kokopelli sub-division watershed with HSG sail
group is attached in Attachment 2.

—
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project lob Mo. Cost Code Parent (if any)
1 TB f 6-19-2016
Number: | 60487347 20000 NS & Prepared By/Date /
Title: | Hydrologic and Hydraulic Analysis Using FLO-2D — Existing Conditions

A “Land Clip"” shape file was created using the land use data provided by the City of
Aztec. The data provided by the City was verified with aerial imagery and a land use
category was assigned. The modified curve number was assigned for each land clip
attribute based on the type of land use and the HSG soil type. The curve numbers were
selected based on NMDOT Drainage Manual (Reference 4) Table 3-1, 3-3 and 3-4.

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.

Residential properties inside the subdivisions were assumed to be 0.25 to 0.5 acre lots
and Residential properties outside the subdivision were assumed to be 1 acre and above
lots based on measurements from aerial imagery.

The inflow hydrographs for the contributing watersheds originating outside the model
domain boundary were obtained from the HEC-HMS model developed separately for
the Hampton Arroyo. The hydrographs used in FLO-2D are attached in Attachment 3.

METHODOLOGY:

The FLO-2D model requires topographic data in the form of an ASCIl grid surface 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 element 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 modeling domain was created encompassing the maximum potential
floodplain boundary.

The modified NOAA-5CS rainfall distribution was entered in the FLO-2D model.

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

R eeeeeeeee— — —  ——————————————————————
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Calculation Sheet

Calculation Number:

Project Name: | Kokopelli Sub-division
Client Name: | City of Aztec, New Mexico Revision Number:
Project Job No. Cost Code Parent (if any)
P ed By/Date: TB / 6-19-2016
Number: | 60487347 20000 N/A repared By/Date /
Title: | Hydrologic and Hydraulic Analysis Using FLO-2D — Existing Conditions

were selected along the west, north, north east boundaries of the model boundary.
Inflow nodes were added along the north east boundary to simulate watershed runoff
from the Hampton Arroyo watershed. The inflow hydrographs were selected from the
HEC-HMS model from HEC-HMS ID W580, W590 and Junction 1E. The inflow nodes
locations are shown in Figure B.1 and attached in Attachment 3.

Figure B.1 — FLO-2D Inflow Node Locations from HEC HMS

pAprajectiioty_of_sriec\BOSETIT kokopslihS_tacheicalckopelll_fe-2d_calc_peckage_sasting docs
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Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | O
Project Job Ne. Cost Code Parent [if any)
o . TE / 6-19-
Number: | 60487347 = N/A Prepared By/Date B /6-19-2016
Title: | Hydrologic and Hydraulic Analysis Using FLO-2D - Existing Conditions

The land clip data used for the Kokopelli sub-division is shown in Figure B.2.

The land clip shape file that contains the curve number for the different land use areas
and H5G was added to FLO-2D. The model calculates a weighted average Curve number

if a grid element encompasses multiple land use.

Manning's roughness coefficients were set using an ArcGIS shape file. The modeling
domain area was divided into segments based on the type of land use and extent of
vegetation. The n-values for the grid elements were based on the roughness coefficient
recommended by FLO-2D manual for rural areas and similar vegetation coverage. Aerial
imagery was used to determine the Manning's roughness coefficient.

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.

Page 4

\projectuiaity_of_artec\ 50497307 _kokopelihh_tecralcaliabopel_fo-2d_cakc_package_svhang doo




A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Job Ne. Cost Code Parent (if any)
Number: | 60487347 20000 N/A Prepared By/Date: TB / 6-19-2016
Title: | Hydrologic and Hydraulic Analysis Using FLO-2D — Existing Conditions

Figure B.2 — Land Use Map
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Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number:
Client Name: | City of Aztec, New Mexico Revision Number:
Project Job No. Cost Code Parent (if any)
Number: | 60487327 0000 N/A Prepared By/Date: TB / 6-19-2016

Title: | Hydrologic and Hydraulic Analysis Using FLO-2D — Existing Conditions

FLO-2D MODEL PARAMETERS:

Figure B.3 — FLO-2D Control Variable Window
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Figure B.3 shows the Control Variable Window used in FLO-2D.

Time Control

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
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Project Name: | Kokapelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Pr.n.j ect Job Ne. Cost Code Parent [if any) .
Number: | 60487347 20000 N/A S i g T8/6-19-2016
Title: | Hydrologic and Hydraulic Analysis Using FLO-2D — Existing Conditions

obtained from the HEC-HMS model had simulation time of 24 hours. Output intervals were set
for every 10 minutes.

Numerical Stability Parameters

The Dynamic Wave Stability coefficient (Wave Max) for the model was set to 0.25. This is a
typical value as reported in the FLO-2D Input Manual. The Surface detention was set to 0.025
feet for rainfall runoff model as reported in the FLO-2D Input Manual.

RESULTS:

Figure B.4.1 and B.4.2 shows the Simulation Summary from the completion of the FLO-2D
model. The TIME.OUT file was checked for “sticky grids”. The “sticky grids"” were within the
Hampton Arroyo channel and does not impact in the Kokopelli sub-division flooding issues.

Figures B.5.1 and B.5.2 shows that the maximum flow depth for the 100-year and 25-year storm

events respectively.

Figure B.4.1 — 100-year; 24-hour FLO-2D Outputs Checklist
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Pml ect Job No. Cost Code Parent (if any)
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Figure B.4.1 — 25-year; 24-hour FLO-2D Outputs Checklist
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Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: [0 |
Client Name: | City of Aztec, New Mexico Revision Number: O |

Project | JobNo. | comCose | Parent(fam) |
| el

Hydrologic and Hydraulic Analysis Using FLO-2D - Existing Conditions

Figure B.5.1 - 100-year; 24-hour FLO-2D Results
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Figure B.5.2 — 25-year; 24-hour FLO-2D Results
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Attachment 1 — Rainfall Distribution
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NOAA Atlas 14, Volume 1, Version 5
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PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’
Awverage recurrence interval (years)

uration

F R 1 | = | - [ 10 25 50 100 200 500 1000

5-min " 0.148 0.190 N 0,454 0.523 0.559 0.707 0.795
(027 =073 500,164 -0 222) t D.SEZ—(L&EEF H'I}ASE—Q.EW]I 0.492-0,6%48)| (0, 568-0.826)|40.830-0.935)

10-min " 0.225 0.280 0.592 0.691 0.797 0.911 1.08 1.1
{0.194-0.283){(0.250-0.237) 040, GBS 0. 552-0.803){{{0.654-0,026)(| (0.749-1.06) || (0.864-1.26) || (0.858-1.42)

15-min 0.279 0.359 0.734 0.957 0.987 1.13 1.33 1.50
240-0.326) (1030904 18) 0.624-0.854) k0.721-0.995)]| (0.622-1.15) || (0.828-1.3% || (1.07-1.58) || (1.18-1.76)

|3n i 0.376 0.484 0.651 0780 || 0988 1.16 u 1.33 | 1.52 1.80 " 2.02 |
(0,323 -0.439) .4 17 -0.563)| (0,561 -0.758) [{0.678-0.920) | (0.B41-1.15) | [(0.971-1.34) || 11.11-1.55) [| (1.25-177) || (1.44-2.10) || (1.60-2.38)

&8-min 0.455 1.43 165 1.88 2,22 2,50
0400 -0.543)}i(0.516-0.6a7 [1.20-1.86) || (1.37-1.81) || (1.56-2.20) || (1.79-2.60) || {1.98~-2 54)
[ﬁ.ﬂ -U.?I { 1- 'U.Qﬁ (1.36-1.84) f| (1.55-2.13) || (1.75-2.44} || {2.03-2.91) || (2.25-3.30) |

1.62 1.85 2.12 2.51 286 ]

S -
0.517-0.668) ({0.549 -0.843) 5991, 3 {1.40-1.84) f| (1.88-2.15) || (1.78-2.46) || (2.06-2.04) || (2.28-3.34)

&-hr | 0705 | 0876 1.10 1.30 1.67 1.80 2.05 2.1 270 .02
110.837-0.702)|40.790-0.984)| (0551 -1.24) | (1.16-1.45) || (40178 || 158-202 | (17e-230) || 158-260) || 2.26-3.06) | (z46-343)

| 12-hr 0.B41 1.08 1.22 149 177 199 2.21 2.45 277 3.08
 762-0.932)) (0.046-1.18) || (1.17-1.43) | (1.35-1.85 || (1.59-1.95 || (1.77-219) | (1.85-2.44 || i2.14-2.71) | q238-3.0) | (2.59-347)

I Sk 0.934 147 1.48 1,74 2.08 237 2.66 2.96 3.38 3.72
[0.865-1.01) || (1.09-1.26) || (1.37-1.50) || (1.61-187) || (1.92-2:24) || (2.16-2.54) || (242-2.88) || (268-2.19) || (3.02-3.68) || (3.28-4.03)

| 2.day 1.08 1.35 1.70 1.98 2.36 2.66 297 3 3.74 4.08
:1.'31- I.1'Bj :1.25-1.‘5} :1.53—1.‘32} (1.B5-2.12) (2.19-2.52) || (2.45-2.84) § (2.72-3.18) JO0-3.54) || (337-4.03 | (265-442

30
l 3-day A7 | 148 ” 1.83 " .12 I| 2.52 | 2.83 316 " 3.48 ] 393 427
:l.Wri.Zﬁr :I.:!?-‘l.!?p :1.?1-135} [I.E-B-ZEE] (&.34-263 || (262-3 D% B0-3.38) 3. 18-3.74 366423 3.B4-4 82

I 4-day 1.25 1.67 ” 1.85 | 2.25 I| Z.ET " 3.00 ua'l 3.66 41
(117-1.34) || (1.47-1.88) || (1.83-2.09) [ (2.01-2.41) || (249-286) || (278-3.20) | (3.07-3.5T) Iqaas-:q.sa: (i Dd-4 83)

(3.75-4.44) |
7-day 1.44 1.81 2.24 269 | 3.08 341 7T 4.13 4.51 4.98
(1.35-1.55) || (1.68-1.84] || (2.08-2.40) || (2.41-2.77) || (2.83-3.26) || (3.15-3.64) || (3.47-4.03) || (3.78-4.42) || (4.19-4.95) | (4.40-536)
10-day 164 2.04 2.54 282 3.42 3.80 4.19 4.58 5.08 5.46
(1.53-1.77) | (1.80-2.20) || (2.36-2.74) || {271-3.14) || (3.18-3.69) || (3.52-4.10) || (3.86-453) || (4.20-4.95) || (4.64-550) [ (4.65-594)

20-day 211 264 3.27 3.76 4.41 4.90 5.40 5,90 6.56 T.06
(1.86-2.28) | (245-2.84) || (3.03-3.51) || (3.49-4.05) || (4.08-4.75) || (4.52-5.28) || (4.95-583) || (5.39-6.38) || (5.94-7.11) | (6.35-76T)

|3M“" 2.51 313 ” 187 " 442 515 5.69 6.23 [ 6.76 | 7.43 l 7.894
(2.34-2.71) § (2.92-3.38) || (3.60-4.18) || (4.11-4.78) || (4.77-55 5.25-6.1 (5.72-6.74) || {6.18-7.33) || (B.75-6.08) § (7.17-8.66)

45-day 3.03 378 4.67 £33 6.1 B.51 T.42 8.02 8.79 8.36
(2.83-3.26) | (3.53-4.08) | (4.35-5.02) | (4.95-574) || (5.73-6.66) || (6.29-7.34) || (6.82-8.01) || (7.34-B.68) || (B.00-0.54) || (B.48-10.2)

§0-day 3.60 4.38 53T 8.11 7.08 T.74 B.41 9.04 9.86 10.4
{3.26-3.77) || (4.08-472) || (4.5%-5.79) | (5.66-6.58) || (6.52-T.60) || (7.14-8.34) || (7.73-9.07) || (8.28-0.76) || (B.98-10.7) | (9.48-11.3)

' Precipitation frequency (PF) estmales in this table are based on frequancy analysis of partial duration saries (PDS).

Mumbers in parenthesis are PF estimates al lower and upper bounds of the 50% confidence intervad, The probability thal precipitation frequency estimates (for a
Qiven duration and average recurmence inberval) will be grealer than the upper bound (or ess than the lower bownd) is 5%. Estimates at upper bounds are not
chacked against probabie maximum precipiation (FMP) estmates and may be higher than currently valid PMP values,

Flease refer to NOAA Allas 14 docurnent for maee information,

Back to Top
PF graphical

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.htm1?lat=36.8281&lon=-107.9777&dat... 2/16/2016
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NOWA 14 Depth Durotion Freguency Data [2-YEAR] ™ :

CITY OF AZTEC, NEW MEXCD
KOXOPELLI ARROYD WATERSHED
MODIFIED MOAA-SCS RAINFALL DISTREBUTION

Movified NOAA-5CS Rainfoll Distribetion ™ :

DURATION |  [hours) [i-ﬂ-.:s]m
0 0 o
S-min 0.0E33 0138
10-min [15 [ a2e0
15-min L2500 Q357
30-min (. 5000 L

' 0.7500 0.542

1-hr 1.0000 osee
1.2500 Q621

1.5000 0.643

1.7500 0664

2 2.0000 OE56
2.5000 o1

ER 20000 0735
2.5000 0.753

L0000 0.7B3

Z0000 089

B-he SO0 ol iy 2
70000 0.305

£.0000 0934

20000 0.963

10,0000 ooy

119000 1021

12-hr 12.0000 20650
14.0000 1070

150000 1090

18.0000 1.110

20.0000 1130

22.0000 1.150

24-hr 24.0000 1170

Miotes:

1. Precipitation depth, duration, frequency data based on BOAA Atlzs 14 Online Precipitation Data Frequency Server.

1. Randall data based on Hampton Arroyo watershed centroid located at Latitude 36.8702° N Longitude 1079537 W

I'I TIME fhours] CUBULATIVE INCREMENTAL HYETOGRAPH TIME n INCREMENTAL AR ARE CUNSLELATIVE
DEPTH finches] | DEPTH finches) PERIOD {hrs] [REARRANGED] | DEFTH [inches] r"mﬂ"l DEFTH [%]
0 0 0.000 ] 000 TO 100 19 0029 Q039 s
1 025 0359 03539 LO0O TO Lo 17 [1Xiri:] 0S8 [il1k]
2 0.5 (I 0L1zs .00 T 3.00 15 LT kL] o087 0oTs
3 0.75 0.542 0058 00 TO 400 13 0047 0134 014
4 1 0.599 0uosE 4.00 T 4.50 11 0023 0157 0134
-1 1.25 0621 0.2 450 TO 5.00 9 0025 018z 0156
] 15 0643 0022 500 TO 515 T 0022 0204 a7
7 175 0654 00X 525 TO 550 5 oz 0226 0153
a 2 DUEESE fuoaz 550 TO 575 3 osg 0283 0242
9 2.5 0.711 0uDas 5.75 T £.00 i 0339 0543 0549
i1} 3 0.735 0.02% 6.00 T B.25 2 0125 o7eT 0655
i1 35 0.7 03 65 TO &S0 4 onss 0.B25 oS
12 4 0.7&83 0023 650 T E.75 B on22 0846 T3
13 5 eI 0047 6IS TO T.00 8 Qa2 0.BBE a7e2
14 & 0EM™ 0047 700 TO 7.50 j 1] on2s B33 063
15 T 0s s 7.50 L) 8.00 12 0023 0916 s
16 - 093 0me BOD TO 900 14 ey 0.963 0823
17 ] 053 [iarl:] 900 TO  10W0D 1] Q.09 .99z 0348
1B 10 0552 002G WM T 1100 18 [nl e 1021 0873
19 11 1028 00z 1100 T 1200 i1 onea 1.050 o.8ar
20 12 1050 0o0zg 1200 TO 1400 11 0.020 LOm 0915
21 14 10Mm [asr)] 1400 T I6.DD 22 Q020 1.090 0932
22 16 1080 [ilerli] 1600 TO 1B)00 3 0L020 1.110 0949
23 12 110 [ilerli] 1B00  TO 20000 4 o020 1130 D.966
24 n 1130 o0 2000 T 2200 25 0020 1150 0983
25 12 1150 lalsrli] 00 T 24000 16 020 1170 1.000
6 4 1170 0ozn
1. Modified ROAASCS rainfall detritetion developed based on procedures prescribed by New Mexico State Highwary 2nd Transportation Department’s Drainags Manug), Yofume [, 1095,
Artall NI 5 w1 o ARILT




NOAA 14 Depth Durstion Frequency Doto [10-YEAR] ™ :

CITY OF AZTEC, NEW MEXICO
KOKOFELLI ARROYO WATERSHED:
MODIFIED NOAA-SCS RAINFALL DISTRIBUTION

Modified MOVAY-5C5 Rainfoll Distribution™ ;

CUMULATIVE
CUMULATIVE INCREMENTAL HYETOGRAPH TIME n INCREMSENTAL CUMULATIVE
DURATION | [howrs] | finches™ no) TMEmourst | i paches) | DerTH nches) PERSOD [fars) [REARSANGED] | DEPTH [inches] rml DEPTH [%]
] 0 ] 0 o 0.000 Py 000 O 100 19 0,032 0032 0.018
S-min 0oa3s fele 1 s 0527 0537 100 TO 200 17 o3z 0063 0036
E0-min OIGET (g i as 0.750 003 100 TO 3400 15 o.paz o0as 0055
15-min 2500 [Pl g 3 ors LB Lk 300 T 400 13 ons3 0148 0085
30-min 05000 o790 4 1 os77 01054 400 TO 450 11 o.0a7 0.175 0B
0TS0 0.884 5 125 1.008 [INAES] 45 T 5.00 9 ooy 0.195 0112
1-hr 10000 OSFT B 15 1039 03n 500 T 525 7 o031 0226 ERET]
12500 1.008 7 175 1065 0038 5¥5 TO 550 5 0031 0257 0147
15000 103 8 2 1.300 003 B8 TO 5735 3 o0g3 0.350 o201
17500 1,063 g 15 1120 Lerli] 575 TO 600 1 0.587 o7 0539
-hr 20000 1100 10 3 1140 ooz EOD  TO 6IS p 0.203 1140 0655
25000 111 11 15 1167 ey 635 TO 650 4 oo 1734 o9
3-hr 2.000G 1140 12 4 1183 a7 650 TO 675 & 0031 L164 07T
35000 1.167 13 5 1247 0053 6ETS TO TO0 B o031 1,255 0.724
40000 1193 14 3 1300 ons3 70O TR 750 10 G20 1315 0.756
50000 1347 15 T 1332 0032 750 TO  BDD 1z ooz? 1.342 071
&-hr &.0000 L30] 15 g 1363 o032 800 TO .00 14 oS3 LI5S 080T
F.0000 1332 17 % 11355 o3z 4o TO 1000 16 T 1427 0.E20
£.0000 13&3 18 b 1] 1427 o3z 100 TO 1100 18 L TiEhd 1453 0838
2.0000 1355 149 11 1458 o3z 1100 TO 1200 i T 1450 LESE
10,6000 1427 20 12 1.490 003z 1200 TO 1400 1 o4z 1532 0.EBD
11,6000 1458 ri | 14 1.532 oAz 1400 TO 1600 ] 0042 1573 0904
12-hr 12.0000 1450 b g 16 1573 oupaz 1800 TO 1800 3 g 1615 poxs
14,0000 1532 3 18 1.615 ooz 1M TO 000 4 0042 1857 0953
18.0000 1573 24 i} 1657 Qa2 000 TO  Irog 5 e 1658 pAars
18.0000 1515 5 22 1.G98 o4z 200 TO MO0 -] 0042 1.740 1.000
20,0000 1657 5 14 1744 ounaz
22.0000 1658
24-hr 240000 L3683
Mobesc
1. Precipitation depth, duration, frequency data based on MORA Atlas 14 Online Predpitation Data Freguency Server.
2. Modified MORA-SCS rainfall distribution developed based on procedures prescribed by New Medco State Highway and T taticn Dep nt's Draingge A Vol L 1995
3. Rzinfall data based on Hampton Aroyo watershed cemtroid located at Latibude 368200 N Loogitede 107.9537° W
P APredeatsiCiny_odl_oner GOME TRT 1L 5 w2 Faemful | R MO B



NOWA 14 Depth Duration Freguency Data [25-YEAR] ™

CITY OF AZTEC, NEW MEXICO
KOEOPELL ARROYD WATERSHED
MODIFIED NOAA-SCS RAINFALL DESTRIBUTION

Muodiffed MOAA-5CS Rainfoll Distribution ™ :

OURATION | [hours] | [inchwes]™

1] 0 o

S-min 00233 0.3

10-min L1esT osar

A5-min 0.2500 rIs

30-min (L5000 o0aey

7500 1304

1hr 10000 12%

1.2500 1.258

1.5000 1.295

17500 1.333

24hr 20000 13m0

2.5000 1.385

3 20000 1400

35000 1.428

£.0000 1.457

5.0000 1.513

Bt 6.0000 1570

70000 L603

ELO000 1637

.0000 L6

100000 1703

11,0000 1.737

i-he | 120000 1,770

140000 183

150000 1.877

L0000 1.930

20,0000 1983

22,0000 2037

248-hr 25,0000 2090
Maotes:

L Precipitation depth, duration, frequency data based on NOAA Atlas 14 Onfine Precipitation Data Frequency Server,
2. ModiSed NOAA-SCS rainfall distribution deweloped baved on grocedures prescribed by New Mexico State Highway and Transportation Department’s Droi L
1. Rainfall data based on Hampion Arroyo watershed centroid located at Latstude 35.8201° N Longitude 107 9537 W

PliProprct\Oty_of_Astec\BOSETIAD |

=

= TIME [hours] CUMULATIVE BNOREMENTAL HYETOGRAPH TIME n INCREMENTAL l:ll;::::‘lﬂ CUMULATIVE
DEPTH [inches] | DEPTH [inches] PERIOD (hrs) (ReArRANGED) | DEPTH finches] | . | DEPTHIX]
0 0 0,000 byl 000 TO 100 19 0033 0.033 [T
1 025 0.734 0.734 L00 TO 200 17 0033 0067 002
2 0.5 D.98% 0.254 200 TO 300 15 0083 0.100 0048
3 0.75 1104 0.115 300 TO 400 13 0057 0.157 QoS
4 1 1210 0.116 400 TO 450 11 0028 D85 0.089
5 135 LISE 0.038 450 TO 500 g oS 0,200 0096
4 15 1295 0,037 500 TO 525 7 0038 0.238 0114
7 175 1333 0032 515 TO 550 5 0033 0275 0132
g8 z LI 0038 550 TO 575 3 0116 0351 03y
9 2.5 1.38% 0.01% 575 ™ .00 1 0734 3.125 0538
m 3 1.400 0.015 600 TO 635 2 02354 1379 0660
11 as 1408 0018 625 TO 650 4 0116 1495 0715
12 4 1457 0018 650 TO 7S & 0037 1533 0733
S E 5 1513 uosy 6.75 L[] 7.00 g 0n3s L5 st
4 6 1570 0,057 700 TO 750 10 0085 1585 0758
15 7 Le03 0.033 750 TO 800 12 0028 1613 o
16 -] L1637 033 BDD TO 00 14 oS3 1670 0739
i 9 L&70 0033 9,00 ™ B0 15 0033 L3 0815
18 10 1703 0.033 1000 TO 1100 18 0.033 1737 0831
19 1 1737 0.033 1100 TO 1200 20 o033 LT70 0,347
20 12 1770 0033 1200 TO 1400 1 0.0s3 1E23 0.872
21 14 1523 ans3 1400 TO 1600 i 0053 LETT 0.898
22 16 177 0053 1600 TO 1800 23 o0s3 1930 0923
23 18 1560 0053 1800 TO 2000 24 0.0s3 1983 0,948
24 w0 1583 0053 2000 TO 2200 25 0.0s3 2037 0.974
25 2 207 a0s3 2200 TO 2400 26 0.053 2,090 1.000
2h 4 200 0053
19 T |:| 1995.
Pairtall Destribartaza 7. . w3l [ VI Z5TR OED WL




NOWA 14 Depth Duration Freguency Data [S0-YEAR] ™

ouURATION | [hours] | [inches]™
] o o
E-min 0E3 (454
10-min 01667 0691
15-min 02500 (LBsT
F0-min (.5000 1150
G.7S00 1290
1hr 1.0000 1430
1.2500 1473
1.5000 1515
17500 1.558
2-hr 2.0000 1500
25000 1610
3-hr 30000 1520
21.5000 1650
L0000 LEBD
50000 1.740
= £.0000 1,500
70000 1832
A.0000 1.863
Q0000 1.B9S
TOL0000 1927
110000 1.958
12-hr 120000 1.990
14,0000 2053
150000 2117
120000 180
20,0000 2243
220000 .307
24-hr 240000 23
Raotes;

CITY OF AZTEC, NEW MEXCO
KO®OPELLI ARROY(D WATERSHED
MODIFIED NOAA-SCS RAINFALL DISTREBUTION

Moxdiffed NOAA-SCS Rainfall Distribetion ™ :

1 Precipitation depth, duaration, frequency data based on NOAA Atlas 14 Onfine Precipitation Data Frequency Server.

2 Maodifed NOAA-SCS rainfal distribution d

d based onp

3. Rainfall data based on Hamgdon Armoyo wabershed centroid locaied at Latitude 36.8202° N Longitude 107 9537° W

o | memhousy | CMusTVE | wcrementaL | HYETOGRAPH TIME n mcrementas | “0ATVE | cypapamve
thours! | oepmhfinches | oepTH finches) pemonhes) | meaRRanGED) | DePTH pinches] | P | oepTi g
o 0 0000 Focemneney 00 T0 100 15 0032 .03z 0013
1 025 0.857 0.857 100 T0 200 w 0032 0.063 0027
2 05 1.150 0.293 2.00 T 300 15 0,032 0.mas 0040
3 075 1.280 0.140 300 To 4o 13 0.080 0.155 0.065
4 1 1.430 0.140 4.00 T 450 11 0030 0585 oo
5 125 1473 0.043 450 TO S0 5 o.010 0195 0082
& 15 1515 0.043 500 TO 535 7 0043 0.238 0.100
7 175 1555 0.043 525 TO S50 5 0.043 0.250 0118
-] 2 1.600 0upe3 5.50 T 295 3 0140 o220 L5 i
5 25 1610 0.010 575 TO  E00 1 0557 1277 0539
10 3 1620 0.010 00 TO 625 2 0.293 1570 0562
11 35 1.650 0J030 B6.25 ™0 E.50 4 ST 1710 0722
12 s 1680 0.030 650 TO 675 3 0.043 1753 0739
13 5 1.740 0.060 675 To 7.00 8 0043 1785 0757
1 5 1.800 0.060 700 TO 7.0 0 o.oap 1805 0762
15 7 1832 0032 750 TO 800 12 0.080 1835 0774
16 8 1863 002 800 TO .00 14 0.060 1895 0.800
17 3 1835 0.032 900 TO 10,00 15 0.032 1927 0813
13 10 197 0032 00 TO 11.00 18 0032 1.0958 k. vl
19 1 1958 0032 1100 TO 12.00 w0 o.032 1.990 0.840
20 12 1990 003 1200 TO 14.00 n 0.063 2,083 0.866
a1 14 2083 0.083 1400 TO  16.00 2 £.063 2117 0.893
2 1 2117 0.063 1600 TO 1800 2 0.063 2.180 0.920
2 18 2180 0.063 1800 TO 20.00 24 0.063 2243 0.947
2 0 2243 0.053 2000 TO 2200 25 £.063 2307 0.973
2 n 2307 0.063 2200 TO  24.00 26 0.063 2.370 1000
26 24 2370 0053
dures prescribed bry New Mexico State Highway and Transportation Department’s Drainage Monual, Vislume |, 1995,
Bl N el Ly e 4IRREHT




CITY OF AZTEC, NEW MEXICO
KOKOPELLI ARROYO WATERSHED
MODIFIED NOAA-SCS RAINFALL DISTRIBUTION

MOWA 14 Depth Dovation Frequency Data [100-vEAR] ™ - Modified NOWA-5C5 Rainfoll Distribution ™ :
CUMULATIVE
1 CUMULATIVE | INCREMENTAL HYETOGRAPH TIME n BOREMENTAL CUMULATIVE
pURATION | [hours] | [rches] o TME[hours] | oepTh finches] | DEPTH finches) PERIOD {hrs) [REARRANGED] | DEPTH [rches] lfm'"'! DEFTH %]
0 o o 0 o 0.000 ] oo To 100 19 02T T 0.010
S.min 00833 523 1 025 0.987 0.987 L0060 TO 200 17 0027 0053 0,020
10-min 0.1657 0797 2 0.5 1.330 0.343 00 TO 100 15 0027 0oan 0030
15-min 0.2500 LCh 3 07rs 1.490 0.16 30 TO 400 13 0053 0143 0054
30-min 0.5000 1320 4 1 1650 0.16 400 TO 450 11 0032 0a7s 0056
LS00 1450 5 125 1.548 O0aTs 4.50 TQ 00 - | oo U585 [iapiv]
1-hr 1.6000 1659 5 1.5 1.745 00475 500 TO 535 T 0047 0233 0.0ET
1.2500 1698 7 175 1703 0.047S 525 TO 550 5 0043 0280 0105
1.5000 1745 ] ) 1.640 00475 550 TO 575 3 0160 0440 0165
17500 1793 5 15 1.850 0.01 575 TO G600 1 0587 1437 0535
24r 2.0000 1.840 10 3 1860 0.01 600 TO 625 2 0343 1770 0565
2.5000 1.850 1 is 1832 0031665557 625 TO 650 4 0160 1.930 0726
3-hr 2.0000 1.850 12 4 1973 0031665567 650 TGO &S & 0048 L978 0743
25000 1892 11 5 1987 0.063333333 675 TO 7.00 & o048 2.025 076
£.0000 1923 14 6 2050 0063333333 700 TO 750 10 0080 2.035 0765
5.0000 1987 15 T 2077 0026555567 750 TO 800 12 oAz 2.067 o7
B-Fir E.0000 2850 16 ] 2108 D.026555567 800 T 5.00 14 0063 1130 0301
TL0000 2007 i q 2130 002 65EE66T 9.00 T 0000 16 oy 2,157 [n b ha
20000 2,103 18 10 2157 0.025555667 10,00 T TLOO 18 ooe? 1183 0871
0000 2130 19 1 2183 D026E5666T 1100 TO 1200 20 onz? 2110 031
10,0000 2.157 20 12 1310 0026566667 1200 YO 1400 1 0075 2285 0359
110006 2183 k31 14 1285 0o7s 1400 TO 1600 22 0075 2.380 0887
12-hr 12.0000 2210 2 15 1380 0075 1600 TO  18.00 3 0.075 2435 0915
14,0000 2.285 3 12 1435 0075 1800 TGO 20000 24 0.075 2510 0544
15.0006 2,380 24 m 1510 0ovs 000 TO 2200 15 oLo7s 1585 0972
1.2.0000 2435 25 22 2 585 QoS M TO 2400 25 QLBFs 2,660 1000
20,0000 2510 26 M 1560 0075
220000 2.585
24-hr 24,0000 2560
Maotes:
L Precipitation depth, duration, fregueency data based on NOAA Atlas 14 Onfine Precipi Diata Fr ¥ Server,
L. Miodifled ROAA-SCS rainfall distribution deweloped based on procedures presoribed by New Mexico S1ate Highway and Transportation Department’s Qi Ui Wil [ E995
3. Rawdfall data based on Hampton Armoyo shed o id bocazed at | de 36.8202° N Longitude 107.9537° W
P Dty Auer | EmleprdhE T Biminfill D% L WT. [ o WPk AT




A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | 0
ijeﬂ Job No. Cost Code Parent (if any)
Number: | 60487347 20000 N/A Prepared By/Date: TR0
Title: | Hydrologic and Hydraulic Analysis Using FLO-2D — Existing Conditions

Attachment 2 — Soils Map

USDA NRCS Soil Map

MRCS_Soils_data
H5G_class

g [ | Kokopeli_Sub2NMSP

i i i iAkikl]jB- Ai6}@lkilikiki A A REROREOEIIIE——————————————
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | O
Client Name: | City of Aztec, New Mexico Revision Number: | 0
ijef_-t Job Ne. Cost Code Parent (if any)
= TE f 6-19-2016
Number: | 60487347 20000 N/A Prepared By/Date /
Title: | Hydrologic and Hydraulic Analysis Using FLO-2D — Existing Conditions

Attachment 3 — Inflow Hydrograph

Node W590

Flowe {cfs)

——

0 I T T T T T |

00:00 03:00 (5:00 (E:00 1200 1500 168:00 2100 000
| 01Jan2050 |
Legend (Compute Time: (5Apr 2016, 07:48:49)
G 00-year, 24-hour ElementW590 Result Precipitation m—Runcd 00-year; 24-hour ElementW590 Result Precipitation Loss
—— Run:i00-year, 24-hour Element w590 Result Qutflow ——= Run:100-year, 24-hour ElementW590 ResultBasefiow

e — e ———  ____ ___  ————— = 4]
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Job No. Cost Code Parent (if any)
Number: | 60487347 20000 N/A Priparest Ry/Batst TH/&:13-2018
Title: | Hydrologic and Hydraulic Analysis Using FLO-2D — Existing Conditions

Node W580

Flow (cfs)

10

EI T ] ] ]
o 030 0e:00 o300 1200 1500 18:00 21:00 o0

[ 01an2050
Legend (Compute Tme: 0542016, 07:48:49)
m— R 100-vear, 24-hour ElementWaa0 Result Precipitation m— Run:{00-year, 24-hour ElementW580 Result Precipiation Loss
—— Run:100-vear, 24-hour ElementW580 Result Outfiow ~== Run:100-year, 24-hour Element W50 ResultBasefiow
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project lob No. Cost Code Parent (If any)
Number: | 60487347 20000 /A Prepared By/Date: TB / 6-19-2016
Title: | Hydrologic and Hydraulic Analysis Using FLO-2D - Existing Conditions

Node 1E

Junction “JUNCTION 1E" Results for Run *100-year, 24-hour”

1,400

1,200

1,000+

200+

Flow (cfs)

600

4001

2004

o AP P - o L——| saressmsirssssssss

00:00 03.00 Uﬁ!ﬂﬂ ﬂB'IEIIJ ‘!?JIJE i SIEIEF iE!l}U ?I:I{Jﬂ oo:o
| 01Jan2050 |

Legend (Compurte Time: 05Apr 2015, 07:48:48)

R 1 00-year, 24-hour Element JURCTICN 1E Result Oullow === Rur100-year, 24-hour Blement: REACH WES0 Resull Outfiow

mmeeee R 1 D0-year, 24-hour Eltment\WESD Result Cutilow
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Job No. Cost Code Parent (if any)
a; TB f 6-19-2016
Number: | 60487347 20000 N/A Pireparea By/Cine /
Title: | Hydrologic and Hydraulic Analysis Using FLO-2D - Existing Conditions

Attachment 4 — Reference

Ll ———______|
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Curve Number Table

FID | Shape* LANDTYPE curven | HSG_Soil_A
»| 28| Polygon Desert Rangeland i7|B

29 | Polygon Desert Rangeland BE|B&D
30 | Polygon Desert Rangefand 88 |A&D
31 | Polygon Desert Rangeland i7|B
37 | Polygon Desert Rangeland &6 (D
33 | Polygon Desert Rangeland 88 (D
35 | Polygon Desert Rangaland 8 (D

0 | Polygon COMMERCIAL 84 |C

2 | Polygon COMMERCIAL 80 |A&B
4 | Polygon COMMERCIAL 92 |B

S | Polygon COMMERCIAL 92 |A&B
T | Polygon COMMERCIAL 82 |B

8 | Polygon COMMERCIAL 92 | ARBEC
9 | Polygon COMMERCIAL 89 | A

11 | Polygon COMMERCIAL 82 |B
12 | Polygon COMMERCIAL 8z |B
13 | Polygon COMMERCIAL 8218

14 | Polygon COMMERCIAL 82|B
15 | Polygon COWMMERCIAL 8z |B
16 | Polygon COMMERCIAL 82|B

17 | Polygon COMMERCIAL 82|B
18 | Polygon | COMMERCIAL 82 |B
19 | Polygon COMMERCEAL 82|B

21 | Polygon COMMERCIAL 82|B
23 | Polygon COMMERCIAL 89| A
24 | Polygon COMMERCLAL 89 | A
25 | Polygon COMMERCLAL 82 |AB&C
33 | Polygon DENSE RESIDENTIAL - 0.25 - 0.5 Acre Lot B7 | A B,C&D
1 | Polygon DEVELOPING COMMERCLAL BE|D
27 | Polygon FALLOW B3 |A&C
35 | Polygon INDUSTRIAL 8 |B&D
36 | Polygon INDUSTRIAL 83|D
32 | Polygon ROADWAY 98 |D

3 | Polygon RURAL RESIDENTIAL - 1 Acre and Above 68 | AGB
6 | Polygon RURAL RESIDENTIAL - 1 Acre and Above 8 A
10 | Polygon RURAL RESIDENTIAL - 1 Acre and Above 66 | B
20 | Polygon RURAL RESIDENTIAL - 1 Acre and Above B4 |AED
22 | Polygon RURAL RESIDENTIAL - 1 Acre and Above 66 |B
26 | Polygon RURAL RESIDENTIAL - 1 Acre and Above &4 (D
34 | Polygon WATERWAY 8 |D




Table 3-1 — Runoff Curve Numbers for Arid and Semiarid Rangelands'
Source: USDA SCS, TR-55, 1986

Curve Numbers for

Cover Description Hydrologic Soil Group -

Hydrologic

Cover Type Condition? A’ B C D
Herb_aceous——n_ﬁxmre of grass, weeds, and Poor 80 87 93
low growing brush, with brush the Fair 71 81 &9
minor ‘element. Good 62 74 85

Oak~aspen—rmountain brush mixture of oak Poor
brush, : Fair 6 14 79
aspen, mountdin mahogany, bitter brush, maple, Good 48 57 63
and other brush. 30 41 48
Pifion, juniper, or both; grass understory. Poor 75 85 89
Fair 58 73 80
Good 41 61 M
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good 35 47 55
Desert shrub—major plants include saltbush, Poor 63 77 8 88
greasewood, creosotebush, blackbrush, bursage, Fair 55 72 81 86
palo verde, mesquite, and cactus. Good 49 68 79 84

! Average runoff condition.

2 Poor: <30% ground cover (litter, grass, and brush overstory).
Fair: 30 to 70% ground cover.
Good: >70% ground cover.

3 Curve numbers for group A have been developed only for desert shrub.
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Table 3-3 — Runoff Curve Numbers for Other Agricultural Lands'
Source: USDA SCS, TR-55, 1986

Curve Numbers for

Cover Description Hydrologic Soil Group ~

Hydrologic

Cover Type Condition A B C D
Pasture, grassland, or range—continuous forage Poor 68 79 86 89
for grazing.? o Fair 49 69 719 84
Good 39 61 74 80
Meadow—continuous grass, protected from — 30 58 71 78

grazing and generally mowed for hay.
Brush—weed—grass mixture with brush Poor 48 67 77 83
the major element.? Fair 35 56 70 77
Good 30 48 65 73
Woods—grass combination (orchard or Poor 57 73 82 86
tree farm).’ Fair 43 65 76 82
Good 32 58 72 .79
Woods.* Poor 45 66 77 83
Fair 36 60 73 719
Good 30 55 70 77
Farmsteads—buildings, lanes, driveways, and —_ 59 74 82 86

surrounding lots.

! Average runoff condition.

2 poor: <50% ground cover or heavily grazed with no muich.
Fair: 50 to 75% ground cover and not heavily grazed.
Good: >75% ground cover and lightly or only occasionally grazed.

3 Poor: <50% ground cover.
Fair: 50 to 75% ground cover.
Good: >75% ground cover, -

4 Actual curve number is less than 30; use CN = 30 for runoff computations.

5 CN’s shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other
combinations of conditions may be computed from the CN’s for woods and pasture.

6 poor: Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning.
Fair: Woods are grazed but not burned, and some forest litter covers the soil.
Good: Woods are protected from grazing, and litter and brush adequately cover the soil.
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Table 3—4 — Runoff Curve Numbers Urban Areas’
Source: USDA SCS, TR-55, 1986

Curve Numbers for

Cover Description Hydrologic Soil Group ~

; Average Percent
Cover Type and Hydrologic Condition Impervious Area® A B Cc D

= —_—

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries, etc.)’:

Poor condition (grass cover <50%) .............. 68 79 86 89
Fair condition (grass cover 50% to T5%) .o 49 69 79 &4
Good condition (grass cover > 75%) ............. 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, etc. (excluding .
Hght-of-way) . ..... ..o 98 98 98 98
Streets and roads:
Paved; curbs and storm sewers (excluding

Hght—0f~Way) . ... coveeen i 98 98 98 98
Paved; open ditches (including right-of-way) . ... .. 83 89 92 93
Gravel (including right-of-way) ............... 76 85 89 91
Dirt (including right—of-way) ................. 72 82 87. 89
Western desert urban areas:
Natural desert landscaping (pervious areas only)* . ... 63 77 85 88

Artificial desert landscaping (impervious weed barrier,
desert shrub with 1—- to 2—inch sand or gravel mulch

andbasinborders) ......... ... i i 96 96 96 96
Urban districts:

Commercial and business . ............ s 85 89 92 94 95

Tndustrial & . v e e e e 72 81 88 91 93
Residential districts by average lot size:

1/8 acre or less (town houses) . . ... ...ttt 65 77 85 90 92

A BOIE o o et e et it 38 61 75 83 87

T/38OTE oo eece e i eei e 30 57 72 81 86

T/2 BETE o v e oe v ee st e cns oo 25 54 70 80 85

T BOIE & v oe o eeenceeenememmaerinanas s 20 51 68 79 &4

D UBCTES - v o v et v vea e e 12 46 65 77 82

Developing urban areas

Newly graded areas (pervious areas only, no vegetation)® 77 8 91 94

Vacant lands (CN's are determined using cover types
similar to those in Table 3-3).

! Average runoff condition.

2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions
are as follows: impervious areas are directly connected to the drainage system, impervious areas have a
CN of 98, and pervious areas are considered equivalent to open space in good hydrologic condition. CN'’s
for other combinations of conditions may be computed using Figure 3.9.

3 CN's shown are equivalent to those of pasture. Composite CN’s may be computed for other
combinations of open space cover type.

4 Composite CN’s for natural desert Jandscaping should be computed using Figure 3.9 based on the
impervious area percentage (CN = 98) and the pervious area CN. The pervious area CN’s are assumed
equivalent to desert shrub in poor hydrologic condition.

% Composite CN’s to use for the design of temporary measures during grading and construction should be
computed using Figure 3.9, based on the degree of development (impervious area percentage) and the
CN's for the newly graded pervious areas.
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Chapter 3 Time of Concentration and Travel Time Technical Release 55
Urban Hydrology for Small Watersheds
Sheet flow For sheet flow of less than 300 feet, use Manning’s

Sheet flow is flow over plane surfaces. It usually
occurs in the headwater of streams. With sheet flow,
the friction value (Manning’s n) is an effective rough-
ness coefficient that includes the effect of raindrop
impact; drag over the plane surface; obstacles such as
litter, crop ridges, and rocks; and erosion and trans-
portation of sediment. These n values are for very
shallow flow depths of about 0.1 foot or so. Table 3-1
gives Manning’s n values for sheet flow for various
surface conditions.

Table 3-1 Roughness coefficients (Manning’s n) for
S— sheet flow
Swrface description nV

Smooth surfaces (concrete, asphalt,

gravel, or bare soil) .........cccccovviiiiieie 0.011
Fallow (no residue) ..o 0.05
Cultivated soils:

Residue cover £20% .......coooiviviiiii 0.06

Residue cover >20% ....c..oooovevveveiiciien 0.17
Grass:

Short grass prairie .......cococeeevoeevceeeiccern 0.15

Dense grasses 2 ......ooeoeeeveeeieeeeececeee 0.24

Bermudagrass . ..o, 0.41
Range (natural) .........cccooeeriieiioecee e 0.13
Woods:&

Light underbrush ..o 0.40

Dense underbrush ..o 0.80

! The n values are a composite of information compiled by Engman

(1986).

Includes species such as weeping lovegrass, bluegrass, buffalo

grass, blue grama grass, and native grass mixtures.

3 When selecting n , consider cover to a height of about 0.1 ft. This
is the only part of the plant cover that will obstruct sheet flow.

e

kinematic solution (Overtop and Meadows 1976) to
compute Ty

7 - 0.007(a)"
t= 5 eq. 3-3
(P2)0 S04 [ J
where:
T, = travel time (hr),
n = Manning’s roughness coefficient (table 3-1)
L = flowlength (ft)

Py = 2-year, 24-hour rainfall (in)
s = slope of hydraulic grade line
(land slope, ft/ft)

This simplified form of the Manning’s kinematic solu-
tion is based on the following: (1) shallow steady
uniform flow, (2) constant intensity of rainfall excess
(that part of a rain available for runoff), (3) rainfall
duration of 24 hours, and (4) minor effect of infiltra-
tion on travel time. Rainfall depth can be obtained
from appendix B.

Shallow concentrated flow

After a maximum of 300 feet, sheet flow usually be-
comes shallow concentrated flow. The average veloc-
ity for this flow can be determined from figure 3-1, in
which average velocity is a function of watercourse
slope and type of channel. For slopes less than 0.005
fi/ft, use equations given in appendix F for figure 3-1.
Tillage can affect the direction of shallow concen-
trated flow. Flow may not always be directly down the
watershed slope if tillage runs across the slope.

After determining average velocity in figure 3-1, use
equation 3-1 to estimate travel time for the shallow
concentrated flow segment.

Open channels

Open channels are assumed to begin where surveyed
cross section information has been obtained, where
channels are visible on aerial photographs, or where
blue lines (indicating streams) appear on United States
Geological Survey (USGS) quadrangle sheets.
Manning’s equation or water surface profile informa-
tion can be used to estimate average flow velocity.
Average flow velocity is usually determined for bank-
full elevation.

(210-VI-TR-55, Second Ed., June 1986) 3-3



Kokopelli Subdivision Flood Hazard Assessment
and Mitigation Alternatives Report

Flood Study and Mitigation Alternatives PN 60487201

Appendix C — Alternatives Analysis — Conceptual Layout

A=COM
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Kokopelli Subdivision Flood Hazard Assessment
and Mitigation Alternatives Report

Flood Study and Mitigation Alternatives PN 60487201

Appendix D — Recommended Alternatives Analysis
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A=COM

Calculation Sheet

Project Name:

Kokopelli Sub-division

Calculation Number:

Client Name: | City of Aztec, New Mexico Revision Number:
Project Job No. Cost Code Parent (if any) !
Number: | 60487347 30000 /A Prepared By/Date: TB /9/06/2016
Title: | Proposed Conditions — FLO-2D Model

PROBLEM STATEMENT:

The purpose of this calculation package is to analyze the proposed conditions for the Kokopelli
sub-division using FLO-2D PRO.

REQUIRED DELIVERABLES:

e Maps showing reduced flow depth for the proposed conditions for the 25-year storm

events.

DATA /ASSUMPTIONS:

* The existing conditions FLO-2D model was used as the base condition to develop the

proposed drainage improvements for Kokopelli sub-divisions.
s Allinput data to the FLO-2D model is discussed in detail in the existing conditions model
unless otherwise specified.

PROPOSED CONDITIONS:

Figure D.1 shows the proposed drainage improvements to mitigate the flooding issues for the

Kokopelli sub-division for a 25-year 24-hour storm event. The following sections discuss the

various drainage improvements that are proposed:

Channel

An earthen channel is proposed along the south and east boundary of the Kokopelli sub-division
that diverts the 25-year storm flows away from the sub-division and outfalls into the Hampton
Arroyo. Rational method was used to calculate the peak discharge for the channel, The rational
calculation for the diversion channel is attached in Attachment A.

The channel assumes a 10-feet bottom width, 1.25 feet depth and 3H: 1V side slope. The
channel bed slope varies with an average 0.025 ft./ft. and 6" riprap lining is assumed along the
channel banks.

pgrejemsieng of_seiec\S0SETI4T_kokope @S _technalioiopelli_Ne-2d_rale_prapedes(ip] Socs
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division

Calculation Number:

Client Name: | City of Aztec, New Mexico

Revision Number:

Project Job No. Cost Code Parent [if any)
Number: | 60487347 30000 N/A

Prepared By/Date:

TB f9/06/2016

Title: | Proposed Conditions — FLO-20 Model

Figure D.1 - Recommended Mitigation Concept — Kokopelli Sub-division

&, Propoied Stom Dech improvenser
L3 T Ba Compleledi by #w City

phpojeckvicity_of_sabec SOANTIAT kokopsi\S_ technicafikokcgeli_fo-1d_cakc ceogoued|ipldeca

Legend
= Culvert Improvements — Aztec Roads : ,*_
mmms Proposed Channel —— Hampton Amoyo ki ! Re
| Agngl imagery. Topographa: Sataeet.
=== Curb and Gutter Improvements === Storm Drain Improvements i g 5% 1000
ware grrvided by b Gty of Acte: [ —1
=== Rnadside Dilch Improvements === Storm Water Outfall Improvements
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A=COM

Calculation Sheet

Project Name:

Kokopelli Sub-division

Calculation Number:

Client Name: | City of Aztec, New Mexico Revision Number:
Project Job No. Cost Code Parent (if any)
Number: | 60487327 30000 N/A Prepared By/Date: TB /[ 9/06/2016
Title: | Proposed Conditions — FLO-2D Model
Culvert

A 36" concrete pipe is proposed to capture the storm runoff south of the East Blanco Street and
convey the flows to the proposed channel north of the East Blanco Street. The culvert was
modeled in CulvertMaster using the available topography. The Culvert calculation and culvert
rating table is attached in Attachment B.

Detention Basin

A detention basin (Referred as XTO Basin) is proposed to reduce flooding downstream of the

MNavajo Dam Road. The design for the XTO basin was obtained from the City (City of Aztec) and
was used to determine the stage-discharge rating table for the outfall from the basin.

The outfall discharge rating table was then input into the HEC-HMS (the existing HEC-HMS
model was used as the base condition) to obtain an outflow hydrograph from the detention
basins. This outflow hydrograph was used as input into the FLO-2D model.

The details of the XTO basin calculation, HEC-HMS results, and outflow hydrograph from the
basin outfall are attached in Attachment C.

Storm Drain System

A storm drain system is proposed at the intersection of French Drive and Anasazi Drive to
reduce storm water ponding. The storm drain system captures portion of the 25-year storm
runoff and diverts it into the Hampton Arroyo. Rational method was used to calculate the 25-
year peak discharge at the intersection. The rational method calculation for the intersection is
attached in Attachment D.

The storm drain system was modeled in StormCAD. The details of the assumptions and output
summary are attached in Attachment D.

EPA SWIMM

The storm drain components were then input into EPA SWMM 5.0 (EPA SWMM) which is
component of the FLO-2D PRO (FLO-2D, 2016). The following data was input into the EAP
SWMM model:

1. SubCatchment Basin
2. Rain gage

pigromctticity_of_sstec 048737 _kskopellS 1echnicalikokopeli_fo-1d_cslc_propowed|ipl.doca
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A=COM

Calculation Sheet

Project Name:

Kokopelli Sub-division

Calculation Number:

Client Name: | City of Aztec, New Mexico Revision Number:
Pruject Job No. Cost Code Parent (if any)
Number: | 60487347 30000 N/A Prepared By/Date: T8/ 5/06/2016

Title: | Proposed Conditions = FLO-20 Model

3. Junctions and Manholes

4. Conduits
5. Qutfall

Sub-catchment Basin:

The Sub-catchment areas represent the surface area of the inlet grid element. The SWMM
model requires that each of the inlets have a sub-catchment component. Below is a screenshot
of the Sub-catchment data input. Approximate values were entered to represent the sub-
catchment basin parameters.

[F'r.qp‘ﬂ,y

Subcatchment 1
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | O
Prﬂje;‘t Job No. Cost Code Parent (if any)
Prepared By/Date: T8/ 9/06/2016
Number: | 60487347 30000 N/A P v/ /9/06/
Title: | Proposed Conditions = FLO-2D Maodel

Rain Gages:

The SWMM component requires a rain gage to be entered for the model to work. 50 a dummy
rain gage was entered as input as shown in the below screenshot.

Junction and Manholes:

The Junctions and Manholes mainly represent the storm drain inlet inverts and relative ground
elevations. The screenshot below represents the Junction input into the EPA SWMM model.
The Maximum depth represents the distance from the drain inlet to the ground. The maximum
depth was adjusted to match the ground elevation in the FLO-2D grid for the inlet.

hunction CB-6 | ex |
[| T
EF"rupull_p S alus = J
Marme CE-&
Coordinate 2691473948
“-Coordinate 21 20376, 460
Dasariptior
Tag
Inflows MO
Treatment MO
Irvwart E1 5733
HMax Depth 4
Imitial Crepti a
Surcharge Depth o
Ponded Adies a

suiface or 0 to use distance from mwvert to top of highest
nnnnnn T

[MELFVTH‘; .dupl.j.';"fi...;.?:ciistarb:-u fr;;r: evert bo grournd

e
Page 5
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | O
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project lob Mo, Cost Code Parent (if any) _
Number: | 60487347 30000 N/A Prepared By/Date: TE{ 3/98/206
Title: | Proposed Conditions — FLO-2D Model

Conduits:

The input to the storm drain conduit representing the inlet and outlet nodes is entered in this
module. Other conduit properties such as length, roughness and maximum flow are entered.
The screenshot below represents the Conduit input into the EPA SWMM model.

Conduit CO-12 E]
| Propsily Valus I
Mame co-12
Inlat Node CB-&
Outlet Node MH-&
Dezcrnption
Tag
Shape CIRCLILAR
Max. Depth 2
Length 284
FRoughres s 0.013 ]
Inlet Offset 1]
" Dutlet Dffset 0
Irvitial Flow o
M aximuen Flawe 10
Eritry Loss Coedf, o
Exit Loss Cosft
Awg. Loss Coelf. a
Flap Gate YES
Culbvert Code

Manning's roughness cosfbciant

-
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division

Calculation Number:

Client Name: | City of Aztec, New Mexico

Revision Number:

Prnject Job Ne. Cost Code

Parent (if any)

Number: | 60487347 30000

/A

Prepared By/Date:

TB / 9-06-2016

Title: | Proposed Conditions — FLO-20 Model

Qutfall:

The outfall to the storm drain is entered in this module. The storm drain system was assumed
to outfall into the Hampton Arroyo. The outfall data is stored in the “SWMMOUTF.DAT” file.
The flap gate switch was turned on to avoid backflow into the storm drain system from the
Hampton Arroyo. Below screenshot shows the outfall module in SWMM and FLO-2D.

(=] |

Outfall O-1
J_Pmpnfl_v Walue
| Mame jot
| HM-Coordinate 2E81853.000
|v.Coordinate 2120552 000
: Drasaription
f Tag
| Inflows NO
| T reatrent NO
Invert EJ. 5723
Tide Gate YES
Type FREE
11 Fised Stage o

Curve Mams

Series Mame

Ticlal Dutfall

Uszer-assigrned nams of outfal

The SWMM data input are saved in the SWMM.ini module.

priprejectscity_of_saret\S0METIT hakopelS_techrialiehepell_Re-2d ik propeded dec
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | 0
P;gjecg Job Mo. Cost Code Parent (If any)
Number: | 60487347 30000 N/A Prisjasrd By/Diste} Th;£3:00:2016
Title: | Proposed Conditions — FLO-20 Model

FLO-2D MODELING

The existing conditions FLO-2D model was used as the base model to develop the proposed
drainage improvements. The following sections discuss the FLO-2D modeling of the proposed

conditions.

FLO-2D SWMM Inlet Data:

After entering the input data in EPA SWMM the inlets and other storm drain components are
connected to the FLO-2D grid system. The inlet properties are entered in the “SWMM FLO-2D
Inlets Dialogue” in FLO-2D under “Tools". The type of drain inlets and properties of the inlets
are entered in this module. The data is stored in “SWMMFLO.DAT" file. The screen shot below
summaries the inlet properties as enter in FLO-2D.

[SWMMFLO-2D Inlets
Dirain Type: Cusb Inket [no zag)=; Cub Inet [w/sagl=2; Grate [gutter] (w/zagl=3: Manhole=5

ngthll or 2) | Width(2)
Type | Perimete:3 or 5)| Areal3 or 5]

oo oooool]

Ede Cusrert Selection

MNotes:
i For Drain Type 1: ‘Width=0,
i For Dirain Type 3
Pesimetes does not include curb side.
Area = clear flow area in grate,
Hesght = zag height differance.
u. Wex Drain Cosffichernts:
Type1,3 and & Range 2810 32
Tyvoe 2 Typically 2.3
iv. For Diain Type 4: rating table required.
Length=0, ‘width=0, Hesght=[, \Weir Cosfficiente=0
v, For Drain Type 5 Range 0 to5 [see gudelnes)

Savelo
SWMMFLD.DAT Close

R —

Page &
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | O
Client Name: | City of Aztec, Mew Mexico Revision Number: | 0
Project lob Ne. Cost Code Parent (if any)
P d By/Date: TB f 9/06/2016
Number: | 60487347 30000 N/A repared By/Date £9/08/
Title: | Proposed Conditions — FLO-2D Model

The outfall discharge rating table from the detention was input into the FLO-2D model. The
outflow hydrograph used in FLO-2D is attached in Attachment C.

The channel was modeled using the channel option in FLO-2D. The grid elevations were
artificially adjusted along the channel and overbanks to model the required channel bed slope.
The channel bed profile used in the FLO-2D model is attached in Attachment A.

The proposed culvert crossing on East Blanco Street was modeled using the “Hydraulic
Structure” option in FLO-2D. The discharge rating table developed using CulvertMaster were
input into the FLO-2D model.

FLO-2D MODEL PARAMETERS:

e ——————
Page 9
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0

Client Name: | City of Aztec, New Mexico Revision Number: | 0

Project Job Na. Cost Code Parent (if any)
Prepared By/Date: T8 / 9/06/2016
Number: | 60487347 30000 N/A P v/ 19106/
Title: | Proposed Conditions — FLO-20 Model
Figure D.2 — FLO-2D Control Variable Window
FLO-2D Control Vaniables
Time Cartrol and Plot \ anables Glabal D ata Modification
Simulation Time [hs): (P4 ’ : I_ Floodplain Limiting
I bR fvama fdpemen; |G Froude Mo rlj-_“_
; Flowe D epth for Depth
Output Interval [hes]: 10,167 Perstion Arishiale: il Shaflow Flow
o & Teuls nevalue: 0.2
Graphics Display: = exlt Screen Bulking Concentration: |0
Detailed Graphics _ Encroachment Ii'_l

r [ Backin Fils Area Reduction Factor: [0 Depth; 1*
Syztem Component Switches Flondplain Display Optiors -
W Main Channel [ Area Reduction Factors (ARF) Frint Options: [ No Floodplain Output ]

b utiple Channels

[ Streets I (ra :J:j E;emﬂ ¥ Creste Supercritical Dutput File
[™ Levees

- Phpsical Processes Switches

Chanrel Display Options -
Check "Main Channel" to activate "Channel Print Options
Chaninel Print

Options: | Detaled Channel Output ~|
¥ Raintal
" Mud/Debris Time Lapse Output
I Wi  Sedment Transpor
~ o Iﬂ vI Qutput Interval [hesk: |1.
[~ Evaporation None
. Corweyance Stucture Switches | — Graphics Dizplay
[ MODFLO-2D Modeling _
¥ Hydraulic Stuctures Select "Detaled Graphics™ in
; “Time Control and Plat
™ “olume Rating T ables ™ Floodway Analysis —
pate Time

¥ EPA-SWMM [ Debriz Basin Irtereal [hrsk l[l

 Murnencal Stabdity Parameters

Courant Mumbers 1
Suiface Detention: [0.025 Floodplain: [0.7
Percent Change o Channet [0.7
| 1] Fh‘ﬁ' UHI:‘“‘I u Sheet I‘r
& g
[ Dynamic W awve |—
Stability Coefficient: 1 Change Acelerator A ate: ;1
[T Apimate Flow within GDS Run FLO-20 Run FLO-20 Save FLO-2D Close
[Save Files) [Dao nat Save Files) input fes

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

Page 10
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | O
Pr{}ject Job Na., Cost Code Parent (If any)
: TB /9/06/2
Number: | 60487347 30000 N/A Prepared By/Date £9/06{2016
Title: | Proposed Conditions = FLO-2D Model

Time Control

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-HMS5 model had simulation time of 24 hours. Output intervals were set

for every 10 minutes or 0.1 hours.

Numerical Stability Parameters

The Dynamic Wave Stability coefficient (Wave Max) for the model was set to 1. This is within
the typical range as per the Data Input Manual. Also the Surface detention was set to 0.025 feet

for rainfall runoff model as reported in the FLO-2D Input Manual.
RESULTS:

Figure D.3.1 and D.3.2 shows the Simulation Summary from the completion of the FLO-2D
model for the 25-year and 100-year storm event for the proposed conditions model. The
VELTIMEC.OUT file was checked for the Maximum Channel velocities in both models. The high
velocities were observed at the outfall to the Hampton Arroyo. Additional erosion protection is
proposed at the outfall to reduce high velocities. The TIME.OUT file in the 100-year storm event
was checked for “sticky grids”. The “sticky grids” were within the Hampton Arroyo channel and

does have any impact in the Kokopelli sub-division flooding issues.

Figure D.4.1 and D.4.2 shows that the maximum flow depth for the 25-year and 100-year storm
event for the proposed conditions model respectively. The proposed drainage improvements

have reduced the flooding issues compared to the existing conditions. The reduction flow depth
is in the range of 0 to 0.5 feet for the 25-year storm event and 0-0.8 feet for the 100-year storm

event.

Page 11

pABTjecE\ciTy_od_s2ter\SD4E72AT_kobope B0S_technialikobope®_Mo-Td_ceic_propowediip].docs




A=COM

Calculation Sheet

Project Name:

Kokopelli Sub-division

Calculation Number: | O

Client Name: | City of Aztec, New Mexico Revision Number: | O
Project Job Nao. Cost Code Parent (if any)
Prepared By/Date: TB/9/06/2016
Number: | 60487347 30000 N/A pared By/ 08
Title: | Proposed Conditions — FLO-2D Mode|
Figure D.3.1 = 25-year; 24-hour FLO-2D Outputs Checklist
& Simulation Summary b30d
Stahuz Action
Crvesall valume conseration I | S atif acicey Mo fetion Necessay
Channel volume conssrvabon [ [Exceten No Action Necezzany
Timestep decraatas - numaical stabiity Iv | Gead Mo fstion Necassany
b aramiim foodplain veloches ¥ |[Reasonable No Action Necassary
|h'|ax'm.u'n channel veloeilies M.z velocilies maybe high » 10 fps Fiendess masimin velocily plots and VELTIMEC.OUT
I‘-fari-a!bnn rivishans Reasonsble revalue sdusments Ha Action Necassay
Model Auntime (howsk 4. 30672 Coee

Figure D.3.2 — 100-year; 24-hour FLO-2D Results

. F O
I ! Statuz Action
0vesall vohkane conservation [ [Excelient No Action Mecessany
Chiariel volume congedyabon v |E szellerd Mo Aetion Mecessany
Tiraziep dacisases - numerical shabidiy I |Reviews showest gnd slsments Reniew TIME.DUT Rle
M arrrwn Roodplain vekoces IFTRW Ho Achon Necessany
| bl areiim channel velocities I M asarnum velocities mapbe Fegh > 10 fpt Renigw manamiim velocily plots and VELTIMEC OUT
| [ mnation n revabies ¥ [Feasonable nevalue adustments (No Action Mecessay
Model Runtima (howsl [ 605029 T Clots
!

prprefpetnidity,_ol_abec SO4ETIAT kokopelin5_techalealiokopsil_fo-Bd_sak_piopasad|lg) deo
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A=COM

Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | O
Client Name: | City of Aztec, Mew Mexico Revision Number: | 0
Project Job No. Cost Code Parent (if any) '
Number: | 60487387 3 N/A Prepared By/Date: TB / 9/06/2016
Title: | Proposed Conditions — FLO-2D Model

Figure D.4.1 - 25-year; 24-hour FLO-2D Results

Legend

Thow Depth atCol N 03 -0:4
0.0-01 04-05

o0z 05-08

B oz-03 06-07

N o7-0s ] 15-20 = Hampton Amoyo imgation Ditches {_

08-09 [ 20-25 —— AztecRoads gif
BE o9-10 [ 25-30 @ 40-80 E,w,mmm 2 &0 £
B 1o-1s [N 30-40 M0 120 RENMTRL.

e hpropectyisity_of_aitec\B0AATIAT _kckopelihS techeicalkchopeil_Bo-24_cak_propeasdiip] doc
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A=COM

Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project lob Ne. Cost Code Parent (if any)
2 TB / 5/06/2
Number: | 60487347 30000 N/A Pxparod By/ Pete £ 00408
Title: | Proposed Conditions = FLO-2D Model

Figure D.4.2 — 100-year; 24-hour FLO-2D Results

Legend

tiowDopehatCol N 0.3 -0+
00-0.1 04-05

Bo-o2 05-08

B cz-02 056-07

B o7-08 | 15.20 = Hampton Amoyo Inrigation Ditches Jﬁ
pe-00 [ 20-25 —— AstecRoads
foabn
02-10 [l z5-30 M 40-80 s s e, O s0 10

B 10-15

B so-a0 lco-120 Sfsimee .

_—- e e e e e

pgrepenisiary_of_aRiec\EOEETIAT kelopeliS_techaicallokopeli_Bo-2d_cik_proposed|ia) deds
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Job No. Cost Code Parent (if any)
Number: | 60487347 30000 N/A Prepared By/Date: TB [ 9-06-2016
Title: | Proposed Conditions — FLO-2D Model

REFEREMNCES:

1. FLO-2D INC, FLO-2D PRO Build No. 16.06.15, Accessed in August, 2016.

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

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

4. New Mexico 5tate Highway and Transportation Department, Drainage Manual Volume
1, Hydrology, December 1995.

5. U.S. Environmental Protection Agency (EPA) Storm Water Management Model
(SWMM), EPA SWMM Version 5.0, Build 5.0.022.

e ]
Page 15
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Attachment A — Channel Data

p:\projects\city_of_aztec\60487347_kokopelli\S_technicaf\kokopetli_flo-2d_calc_propased(lp}.docx



Rational Calculation — Diversion Channel
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Q=ClA

’ Area Peak Flow -Q
Basin ID C
25-yr 100-yr {ac) (sq mi) | 25-yr (cfs) [ 100-yr (cfs)
P d
ropose 1 54 3.606 4.842 4895 |o0.076484| 9532 | 127.99
Contributing Basin

*Assuming a Tc of 10 mins
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D ————T
: ; : Composite
Basin ID Soil Group | % In Area C Soil Group | % In Area C ’:: =
—|
Proposed
Contributing A 20% 0.32 D 80% 0.60 0.54
Basin
FIGURE 24
RATIONAL “C" COEFFICIENT
DESERT
{CACTUS, GRASS & BRUSH)
AS A FUNCTION OF RAINFALL DEFTH, HYDROLDGIC SOIL GROUP (HSG),
AMD % OF VEGETATION COVER.
| 0.95 0.95
C.9 0.3
|
0.8 : 0.8 |
0.7 ] _,,..-"'/_4 0.7
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\ / | o=
0.6 ! 0.6
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e 0.5 / o D z 0.5
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v 99‘1;.-/
/ 4 '
0.2 E 0.2
1.0 1.5 2.0 2.5 3.0
| |
| F. = 1 Hour Precipitation, in inches |
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Diversion Channel Kokopelli

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

GVE Input Data

Downstream Depth
Length
Number Of Steps

GVFE Output Data

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

9/12/2016 4:32:05 PM

Manning Formula

Normal Depth

0.040
0.02800
3.00
3.00
10.00
95.00

1.19
16.14
17.52

0.92
17.14

1.24

0.02425

5.88

0.54

1.73

1.07

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

1.19

1.24

0.02800

Bentley Systems, Inc. Haestad Methods SolBéatidyefitewMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

fi/ft
fi/ft (H:V)
fi/ft (H:V)

ft¥/s

ft/ft



Diversion Channel _Kokopelli

GVF Output Data

Critical Slope 0.02425 fyft

Bentley Systems, Inc. Haestad Methods SolBtatidycFé@wMaster V8i (SELECTseries 1) [08.11.01.03]
9/12/2016 4:32:05 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2
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Attachment B — Culvert Calculations
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East_Blanco_St_props_Culvert_kokopelli

Solve For: Discharge

Culvert Calculator Report

Cuivert Summary

Allowable HW Elevation 5,821.00 ft Headwater Depth/Height 1.61
Computed Headwater Elev:  5,821.00 ft Discharge 59.91 cfs
Inlet Control HW Elev. 5,821.00 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 5,820.78 ft Control Type Inlet Control
Grades

Upstream Invert 5,816.17 ft Downstream Invert 5,815.14 ft
Length 40.00 ft Constructed Slope 0.025750 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.88 ft
Slope Type Steep Normal Depth 1.60 ft
Fiow Regime Supercritical Critical Depth 2.50 ft
Velocity Downstream 12.81 ft/s Critical Slope 0.007839 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 1

Outlet Control Properties

Outlet Control HW Elev. 5,820.78 ft Upstream Velocity Head 1.41 ft
Ke 0.50 Entrance Loss 0.70 ft
Iniet Control Properties

Inlet Control HW Elev. 5,821.00 ft Flow Control N/A
Inlet Type Square edge w/headwall Area Full 7.1 ft2
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

p:\..\alt\proposed_culvert\cuivert_calc.cvm
09/12/16 04:51:57 EMBentley Systems, Inc.

US_IE_ALL
Haestad Methods Solution Center

Project Engineer: thirumurugan_bose
CulvertMaster v3.3 [03.03.00.04]

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



Rating Table Report
East_Blanco_St_props_Culvert_kokopelli

Range Data:
Minimum  Maximum Increment

Allowable HWE 5,816.17 5,821.17 1.00 ft
HW Elev. (ftpischarge (cfs

5,816.17 0.00

5,817.17 4,39

5,818.17 15.96

5,819.17 32.04

5,820.17 49.61

5,821.17 61.66

Project Engineer: thirumurugan_bose
CulvertMaster v3.3 [03.03.00.04]

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

p:\.. \alt\proposed_culvert\culvert_calc.cvm
Haestad Methods Solution Center

08/14/16 11:19:51 PM® Bentley Systems, Inc.



Attachment C — Detention Basin and HEC-HMS
Calculation

1. Detention Basin Calculation

2. HEC-HMS model — Proposed Condition

p:\projects\city_of _aztec\60487347_kokopelli\5_technicai\kokopelli_flo-2d_calc_proposed(Ip).docx



A=COM Calculation Sheet

Project Name: | Kokopelli Alternatives Calculation Number: | 24
Client Name: | City of Aztec, New Mexico Revision Mumber: | 1
Prgject Job Mo, Cost Code Parent {if any)
Number: | 60487360 30000 N/A Prepared By/Date: PDC f 8-8-2016
Title: | Hydrelogic Analysis Using HEC-HMS

PROBLEM STATEMENT:

The purpose of this calculation package is to document the addition of the XTO Pond to the
hydrologic analysis and was prepared by AECOM for the watershed draining toward the
Hampton Arroyo using HEC-HMS version 4.1,

REQUIRED DELIVERABLES:

s Multi-frequency (25; 100-year; and 24-hour) peak flows along the Hampton Arroyo.

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

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

e SCS Unit Hydrograph Methodology.

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

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

* Hydrologic soil group (HSG) was determined using the USDA NRCS Soil Report for Aztec,
New Mexico. The watershed area consists of H5G classes A, B, C and D soil types.

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

= 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 Table 2-2a and 2-2d.

* 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 P 2-year, 24-hour rainfall v Velocity

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

L Length of drainage segment CN  Curve Number 5 Channel slope
r  Hydraulic radius Iy Initial abstraction

e ————
Page 1
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A=COM Calculation Sheet

Project Name: | Kokopelli Alternatives Calculation Number: | 2A
Client Name: | City of Aztec, New Mexico Revision Number: | 1
Pm]ect Job No. Cost Code Parent (if any)
i FDC -201
Number: | 60487360 30000 N/A Prepared By/Date / 8-8-2016
Title: | Hydrologic Analysis Using HEC-HMS

e —
Page 2
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A=COM Calculation Sheet

Project Name: | Kokopelli Alternatives Calculation Number: | 24
Client Name: | City of Aztec, New Mexico Revision Number: | 1
ijgct Job No. Cost Code Parent (if any)
Number: | 50437360 30000 N/A Prepared By/Date: PDC/ 8-8-2016
Title: | Hydrologic Analysis Using HEC-HMS

HYDROLOGIC ANALYSIS

METHODOLOGY:

Watershed Delineation: The contributing watershed shown in Figure D.5 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 paint 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=Tu +Tu+Ty

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)"®
k1~ Pzﬂ'E' % 504

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
B 1.49 *r3 = 52

mn
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Project Name: | Kokopelli Alternatives Calculation Number: | 24
Client Name: | City of Aztec, New Mexico Revision Number: | 1
Pruject lob No., Cost Code Parent (if any)
Prepared By/Date: PDC/ 8-8-2016
Number: | 60487360 30000 N/A P y/ /
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.

L

Tes = 3500+ v

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

T, =0.6+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.

I,b=02=+X
Where:
1000
X=Ty 10

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 Hampton 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 Appendix A.

T
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A=COM Calculation Sheet

Project Name: | Kokopelli Alternatives Calculation Number: | 2A
Client Name: | City of Aztec, New Mexico Revision Number: | 1
Project Job No. Cost Code Parent (if any)
Pri : PD -8-201
Number: | 60487360 30000 N/A e P D G/ B-2016
Title: | Hydrologic Analysis Using HEC-HMS

Hydrologic Results:

Table 1: Sub-Basin Parameters Summary

Impervious

Sub-basin {"‘:,j "E{';ﬁth [st] Tli.?nge CN {im:;:eﬂ Area

{mins) (%)
W570 0015 | 1,482 | 0.195 | 7.02 80 | 0350 10%
W580 0070 | 2,248 | 0114 | 4.10 81 | 0350 3%
W590 0350 | 7,665 | 0452 | 1627 | 84 | 0350 5%
W600 0.09 | 3,398 | 0387 | 1393 | 77 | 0350 45%
W650 0328 | 7,168 | 0362 | 1303 | 70 | 0350 10%
W770 1229 | 37383 | 0372 | 1339 | 78 | 0350 10%
W780 0111 | 4440 | 0356 | 1282 | 75 | 0350 20%
W790 0003 | 300 | 0037 | 133 72 | 0350 30%
W860 0.799 | 10,676 | 0440 | 1584 | 78 | 0.350 5%
W80 0468 | 6458 | 0445 | 1602 | 83 | 0.350 1%
W990 0756 | 8650 | 0583 | 2099 | 82 | 0350 2%
W1700 0.006 | 693 | 0090 | 3.4 88 | 0273 80%
W1780 0038 | 4364 | 0159 | 572 73 | 0.350 25%
W1810 0257 | 3229 | 0189 | 6.80 77 | 0350 60%

Table 1 summarizes the sub-basin parameters used for the watershed area that were input into
the HEC HMS model. The details of the hydrologic calculations for each of sub-basins are
attached in Attachment A. Tables 2a through 2b summarize the HEC HMS summary table with
the peak discharge from the sub-basins and concentration points.

e
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A=COM Calculation Sheet

Project Name: | Kokopelli Alternatives Calculation Number: | 2A
Client Name: | City of Aztec, New Mexico Revision Number: | 1
Prnj ect Job Mo. Cost Code Parent (if any)
Number: | 60487360 30000 N/A Prepared By/Date: PDC [ 8-8-2016
Title: | Hydrologic Analysis Using HEC-HMS

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

Hydrologic Element Drau;ra“g:]mea ReR :::::s';harse Time to Peak

Waa0 0.756 292.7 01llan2050, 00:42
REACH W930 0.756 292.3 01Jan2050, 00:49
W3ED 0.468 206.4 01Jan2050, 00:36
JUNCTION 1B 1.224 462.6 01Jan2050, 00:45
REACH W780 1.224 462.3 01Jan2050, 00:49
W780 0.111 65.9 01Jan2050, 00:26
JUNCTION 1C 1.335 496.6 01Jan2050, 00:48
WEE0 0.799 318 01Jan2050, 00:35
REACH W770 0.799 317.5 01Jan2050, 00:50
W770 1.229 591.4 01Jan2050, 00:29
JUNCTION 1A 3.363 1209.4 01Jan2050, 00:44
REACH W790 3.363 1209.4 01Jan2050, 00:45
W790 0.003 35 01Jan2050, 00:15
JUNCTION 1D 3.366 1210.1 01Jan2050, 00:45
REACH We50 3.366 1209.5 01lan2050, 00:47
We50 0.328 129.6 01lJan2050, 00:28
JUNCTION 1E 3.694 1293.4 01Jan2050, 00:46
REACH W1810A 3.694 1292.8 01Jan2050, 00:47
W580 0.07 49.7 01Jan2050, 00:17
REACH W1810B 0.07 49.1 01Jan2050, 00:20
JUNCTION 1EA 3.764 1309 01Jan2050, 00:47
REACH W1810C 3.764 1307.9 01lan2050, 00:48
W1810 0.257 403.1 01Jan2050, 00:18
JUNCTION 1F 4.021 13966 0lan2050, 00:48
WE590 0.35 173.7 01lan2050, 00:35
REACH W570 0.35 86.1 01Jan2050, 01:14
ATO Pond 0.35 86.1 0llan2050, 01:12
WS570 0.015 10 01Jan2050, 00:20
JUNCTION 1FA 4,386 1468.6 01Jan2050, 00:49
REACH We&00 4.386 1467.7 01Jan2050, 00:50
We00 0.096 92.3 01Jan2050, 00:25
JUNCTION 1G 4.482 1509.8 01Jan2050, 00:49
REACH W1700 4.482 1508.6 01lJan2050, 00:50
W1700 0.006 13.5 01Jan2050, 00:15
JUNCTION 1H 4,488 1511 01lan2050, 00:50
REACH W1780 4.488 1508.4 01Jan2050, 00:55
W1780 0.038 33.6 01lJan2050, 00:18
JUNCTION 11 4.526 1517.4 01Jan2050, 00:55

- ____________________________________________________ ]
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A=COM Calculation Sheet

Project Name: | Kokopelli Alternatives Calculation Number: | 2A
Client Name: | City of Aztec, New Mexico Revision Number: | 1
Project Job No. Cost Code Parent (if any)
Number: | 60487360 20000 N/A Prepared By/Date: PDC/ 8-8-2016
Title: | Hydrologic Analysis Using HEC-HMS

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

Hydrologic Element Dra“;:f;}’nma peax :::s?harse Time to Peak

Was0 0.756 149.8 01lJan2050, 00:43
REACH W9a0 0.756 149.6 01lan2050, 00:52
WAagR0D 0.468 104.3 01Jan2050, 00:38
JUNCTION 1B 1.224 235.8 01Jan2050, 00:49
REACH W780D 1.224 235.7 01lan2050, 00:54
W720 0111 40.9 01Jan2050, 00:25
JUNCTION 1C 1.335 254.7 0lJan2050, 00:53
WEE0D 0.799 166.4 0lJan2050, 00:36
REACH W770 0.799 166 01Jan2050, 00:55
W770 1.229 326.3 01Jan2050, 00:29
JUNCTION 1A 3.363 618.9 01Jan2050, 00:50
REACH W790 3.363 618.8 01Jan2050, 00:50
W790 0.003 2.3 0lJan2050, 00:15
JUNCTION 1D 3.366 619.3 0lJan2050, 00:50
REACH W&50 3.366 619.1 01Jan2050, 00:53
We50 0.328 73.5 01lan2050, 00:28
JUNCTION 1E 3.694 660.4 01Jan2050, 00:53
REACH W1810A 3.694 6e0.4 01lan2050, 00:53
W580 0.07 24 0lJan2050, 00:18
REACH W1810B 0.07 23.8 01Jan2050, 00:21
JUNCTION 1EA 3.764 670.1 01Jan2050, 00:53
REACH W1810C 3.764 669.8 01Jan2050, 00:55
W1810 0.257 286.4 01Jan2050, 00:18
JUNCTION 1F 4.021 730 01Jan2050, 00:55
W5390 0.35 91.8 01Jan2050, 00:37
REACH W570 0.35 50.3 01Jan2050, 01:16
XTO Pond 0.35 50.3 01Jan2050, 01:13
W570 0.015 5.4 01Jan2050, 00:20
JUNCTION 1FA 4.386 778.3 01lan2050, 00:56
REACH We&00 4.386 778.1 01Jan2050, 00:57
Walo 0.096 63.8 01lJan2050, 00:25
JUNCTION 1G 4.482 801.6 01lan2050, 00:56
REACH W1700 4.482 801.2 01Jan2050, 00:57
W1700 0.006 9.8 01Jan2050, 00:15
JUNCTION 1H 4.488 802.9 01Jan2050, 00:57
REACH W1780 4. 488 802.3 01Jan2050, 01:03
W1780 0.038 21.4 0lJan2050, 00:18
JUNCTION 11 4.526 2807.9 01Jan2050, 01:03

- ]
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A=COM Calculation Sheet

Project Name: | Kokopelli Alternatives Calculation Number: | 24
Client Name: | City of Aztec, New Mexico Revision Number: | 1
Project lob No. Cost Code Parent {if any)
: FD -8-
Number: | 50487380 e N/A Prepared By/Date C/8-8-2016
Title: | Hydrologic Analysis Using HEC-HMS

AECOM prepared a hydrologic analysis to estimate the impact of adding the XTO Pond to the
storm water runoff and peak discharge for the Hampton arroyo. The effects of the XTO Pond
are observed in the peak discharge of Reach W570, which is immediately downstream from the
XTO Pond. In the existing model for the 100-yr;24-hr storm event, Reach W570 shows a peak
discharge of 173.7 cfs. With the addition of the XTO Pond, the model indicates a reduction to
86.1 cfs which is equal to about 50% of the existing peak discharge. In the existing model for
the 25-yr;24-hr storm event, Reach W570 shows a peak discharge of 91.8 cfs. With the addition
of the XTO Pond, the model indicates a reduction to 50.3 cfs which is equal to about 55% of the
existing peak discharge.

saaaaee——— ]
Page 8

o asimanes_ressurtesiiulre prejecri S0GET 350_harmaloshi_techalodleportioric pickage\ampton_hec_hme_ciic_psctags_aio_finaldoo




A=COM Calculation Sheet

Project Name: | Kokopelli Alternatives Calculation Number: | 24
Client Name: | City of Aztec, New Mexico Revision Number: | 1
Project Job No. Cost Code Parent (if any)
Prepar : -8~
Number: | 60487360 30000 N/A epared By/Date PDC / 8-8-2016
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, 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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AW 60487360 Hampton Arroyo

Table 1: Sub-basin Inventory

: e o Impervious Area
Basin Name - Estimated From Aerial
: (sg. ft) (sq. Mi)

(%)
W570 431,304.561| 0.015 10%
W50 1,961,005.211] 0.070 3%
W590 9,746,153.481| 0.350 5%
W00 2,687,261.479] 0.096 45%
WeS0 9,155,415.474| 0.328 10%
W770 34,262,389.653| 1.229 10%
W720 3,107,575.041| 0.111 20%
W7390 26,269.786| 0.003 30%
Wae0 22,265,260.162| 0.799 5%
W3a20 13,060,458.342| 0.468 1%
Was0 21,062,524.723] 0.756 2%
W1700 165,546.014] 0.006 80%
W1780 1,063,010.834| 0.038 25%
W1810 7.176,971.733| 0.257 60%

Appenix A
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HNOAA Atlas 14, Volume 1, Version 5

Location name: Aztec, New Mexico, US* ,f"ﬁ
Latitude: 36.8202°, Longitude: -107.9537° { \)
Elevation: 5902 ft* .
* source: Googe Maps -

POINT PRECIPITATION FREQUENCY ESTIMATES
Sarga Perica, Sarah Dietz. Sarsh Haim,_ LBlan Hiner, Kazungu Maitaria. Detorah Manin, Sandra
Paovic, Ishard Roy, Car Trypaluic, Dale Uinruh, Fenglin Yan, Michasl ¥ eiia, Tan Zhao, Geofirery
Bormin, Carsel Brewer, Li-Chuan Chen, Tys Parzybes, John Yarchoan
HOAA, National Weather Service, Sdver Spning, Maryland

PF_tabular | PE_graphical | Maps & senals

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’
Average recurrence interval rs
|puratior 2 : {ysars)
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Sumin 0.151 0.134 0261 || 0316 0.385 | 0460 0.530 0.608 0.714 1 0.604
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¥ (1.60-1.88) (2.00-2.34) (2.48-2 82 || (2.85-336) || (3.35-3.85) || (3.71-4.40) | (4.08-4.B8E) | (4.45-5_33) (4.82-5.86) || {5.27-6.45)
20-da 2.24 2.80 346 1,99 468 521 575 6.29 7.00 7.58
¥ | zo7-243 || (258-3.04 A19-3.78) | [3.67-4.33) || (4.29-5.00) || (4.76-56T) | (5.22-6.26) || (5.60-6.66) || (6.28-7.67) || (6.73-8.20)
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Precipitation frequency (PF) estimatas in this table are based on requency analysis of panial duration senes (PDS).
mbiers in parenihesis are PF estimates at iower and upper bounds of the 90% confidence inerval, The probabdity thal precipiation frequency sstimates (for a
hven duration and average recurrence interval) will be greater ihan the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
eched against probable maximum precipitation (PMF) estimates and may be higher than currently vabd FMP valses,
reder io MOAA Atlas 14 docisment for mone information

Bach o Ton

PF graphical

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=36.8202&lon=-107.9537&dat... 3/22/2016



Precipitation Frequency Data Server Page 2 of 4

—_— ] ¥ L] L] L] ¥ i ¥ 1 ¥ i i i i L]
: Avrage recurence
f mteral
W} ; ye !
F:I:' J
=
S 4 =1
£ [ -
5 ik ]
3o =
B
g — sp
g ar — 100
@ —_ 200
51 — s00
— 1000
%
£
"
12 L L] L] ] 1] L] T L] mwnn
— E-min — Z-day
— 10min = 3-day
_ 15min  — d-day
£ — 30min = T-day
:g_ — Bf-mun — 10-day
g — 2 — 20-day
E — —_— J0-day
= — &t — a5-gay
E_ — 2 — E0-day
E — 24w

Average recurrence interval

Maps & ae
NOAA Atfas 14, Volume 1, Version 5 P Created 16&% Tue Mar 22 21.40:49 2016

Emlll m:l!n umln

http://hdsc.nws.noaa.gov/hdse/pfds/pfds_printpage.htm|?lat=36.8202&lon=-107.9537&dat... 3/22/2016



Precipitation Frequency Data Server Page 3 of 4
Large scale terrain
3.;.- T e
¥/ o 4
sSimglee
Mnmuf]cnr @ 7 .
% _,-" Aztec T =t
i} e TR e @;
3 e
i '.If ' F o™, @
Google 9k T B ?.Mapm
y Large scale map
Aztee fuins
National :
Maﬂun?nl! [@ Eiﬂ
. Aztec T et
]
@
L
@ ®
Google 2hm Milp dRE@2OBISeagle
N. nal
1325 East West Highway
Silver Spring. MD 20810
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage. html?lat=36.8202&lon=-107.9537&dat... 3/22/2016



Precipitation Frequency Data Server Page 4 of 4

Questions?: HDSC, Questions@noaa.gov

Disclaimer
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NORA 14 Depth Durotion Frequency Date [100-YEAR] ™ :

DURATION |  [howrs) | [iches]™
il a [i]
S5.min 0033 0.530
10-min 01667 o807
ES-min 2.2500 £.000
30-min 25000 1350

0. 7500 1580
1-hr L0009 L6070
L2500 1720
1.5000 1 70
L7500 1320
2-hr 20006 1.8
2.5000 1335
3-hr 1.0000 1e00
1.5000 1530
400600 1960
5.0000 020
B=hr BLOD00 2080
F0000 2110
2.0000 2040
S.0000 A0
100000 T 00
110000 1230
12-hr 12,0000 22650
14,0000 1343
16,0000 4317
180000 1510
2000000 1593
22.0000 2677
24-hr 240000 2 e
Notes:

Modified NOAS-SCS Raisfioll Dirtribation ™ :

CITY OF AZTEC, NEW MEXPCOH
HAMPTON ARROYO WATERSHED
MDDIFIED NOAA-5CS RAINFALL DISTREBUTION

1. Pregipitation depth, duraticn, freguency data based on NOAA Atias 14 Onfine Fregpitaiton Data Frequency Server,
2. Modified ROWA-5CS rainfall distribution developed based on procedures presoribed by New Mexioo State Highway and Transportation Departmend’s  Droirage Monuol, Volume | 1955,
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Project Kokopelli

Subject Detention Basin Calculations

Designed by PDC
Checked by TB

Date
Date

6/29/2016

Job No.
Client Ref. No.

Objective: o determine the storage-flow relationship for small detention basins

Notes:

XTO Pond.xis

Detention Basin - Outlet #1 Drains in 2.49 hours
Outlet Diameter 3.00 fit Qutlet X-Sect Area 7.069 ft*
QOutlet Elevation 5743.48 ft No. of Outlet Bamels
Overflow Weir Length 0 fi Qutlet Pipe Slope 0.0105 ftfit
Surface | Surface
Elevation Storage | Storage averas A Elev A Vol I Vol ﬁTﬂ“Ft‘o "Qpive Total Q..
Area Drain
Area Area
[ft] [ft’] [acre] [acre] [ft] [ac-fi] [ac-fi] [hr] [cfs] [cfs]
5744 43,124 0.99 0 0 0
1.02 1.0 1.02 119
o745 45,302 1.04 1.02 2065 2065
1.06 1.0 1.06 0.41
5746 47,045 1.08 2.08 41.23 41,23
111 1.0 1.11 0.28
S747 49,223 1.13 318 55.06 55.06
1.15 1.0 1.15 022
5748 50965 147 4.33 68.72 68.72
1.20 1.0 1.20 0.21
5749 53,143 1.22 553 88.48 88.48
125 1.0 1.25 0y
5750 95321 1.27 677 104.57 104.57
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* Qpige Was calculated using Flowmaster ®
Circular Pipe through elevation 5746. Pressure pipe flow from elevation 5747-5750.

XTO Pond.xls 20of2



Rating Table for Pressure Pipe - 1

Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Pressure 1 3.52 feet H20

Pressure 2 6.52 feet H20

Elevation 1 5750.00 ft

Elevation 2 5743.48 ft

Length 50.00 ft

Roughness Coefficient 0.022

Diameter 3.00 ft

Elévation at 1 (ft) : . Discharge (ft¥/s)

5744.00 -87.77
5745.00 -67.80
5746.00 -38.61
5747.00 40.20
5748.00 68.72
5749.00 88.48
5750.00 104.57

Bentley Systems, Inc. Haestad Methods SolBgatidyeritewMaster V8i (SELECTseries 1) [08.11.01.03]
9/12/2016 5:46:29 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



The normal depth is the depth of the pond surface minus the outlet elevation so @ 5745-ft level, normal
depth is 5745-5743.48 = 1.52. 1.52 normal depth in FlowMaster is 20.65 cfs.
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Inflow Hydrograph —- HEC-HMS

XTO Detention Basin — 25-Year Storm Event
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XTO Detention Basin — 100-Year Storm Event
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Node W580 - 25-Year Storm Event
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Nu_de 1E - 25-Year Storm Event

I Graph for Junction “JUNCTION 16%
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Attachment D — Storm Drain Calculations

1. Peak Flow Calculation for the Storm Drains — Rational Method

2. Storm Drain Model Calculation — StormCAD

p:\projects\city_of_aztec\60487347_kokopelli\5_technical\kokopefli_flo-2d_calc_proposed{lp}.docx



AZCOM

Table 3: Time of Concentration and Lag Time Calculations

60487360 Hampton Arroyo

Aatin Sl:::t Upslope | Downslope Eﬂ::::t‘:';e d Up;la_ne annsl.npe Chann glized_. Channel Depth Upsln_pe Down slﬁnpe Wetted Fiow Avan | Tc Lag Time
R Dictarca Elevation | Elevation | Slope Flow Elevation | Elevation | Slope Flow Width () Elevation EleuaFlun Perimeter () Slope thoveel Biing)
() (ft) (ft) (#) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
W570 142.00 5,772.00 5,756.00 0.11 180.00 5,756.00 5,746.00 0.06 1,160.00 13.36 3.00 5,746.00 5,694.00 26.78 58.08 0.045 0.195 7.02
W5E0 245.00 5,916.00 5,896.00 0.08 386.00 5,896.00 5,848.00 0.12 1,617.00 21.54 1.00 5,848.00 5,764.00 26.01 23.54 0.052 0.114 4.10
W590 101.00 5,989.00 5,980.00 0.09 216.00 5,980.00 5,965.00 0.07 7.348.00 18.66 1.00 5965.00 5,694.00 23.13 20.66 0.037 0.452 16.27
We00 180.00 5,858.00 5,840.00 0.10 3,062.00 5,840.00 5,700.00 0.05 156.00 10.26 5.00 5,700.00 5,697.00 32.62 101.30 0.019 0.387 13.93
We50 248.00 6,005.00 5,971.00 0.14 503.00 5971.00 5,940.00 0.06 6,417.00 51.08 500 5,940.00 5,732.00 73.44 305.40 0.032 0.362 12.03
W770 265.00 6,300.00 6,260.00 0.15 1,920.00 6,260.00 6,137.00 0.06 1,198.00 56.97 3.00 6,137.00 5,796.00 70.39 188.91 0.285 0.372 13.39
W720 167.00 5,951.00 5,935.00 0.10 972.00 5935.00 5,881.00 0.06 3,301.00 29.12 2.00 5,881.00 5,787.00 38.06 66.24 0.028 0.356 12.82
W780 99.00 5,796.00 5,792.00 0.04 172.00 5,792.00 5,781.00 0.06 29.00 26.82 3.00 5,781.00 5,778.00 100.23 278.45 0.103 0.037 1.33
Wae0 197.00 6,458.00 6,441.00 0.09 869.00 6,441.00 6,380.00 0.07 9,610.00 39.95 400 6,380.00 5,989.00 57.84 191.80 0.041 0.440 15.84
WSBE0 162.00 6,156.00 6,150.00 0.04 1,457.00 6,150.00 5,995.00 0.11 4,839.00 36.28 3.00 5,995.00 5,8359.00 49.70 126.84 0.032 0.445 16.02
Wag0 279.00 6,379.00 6,320.00 0.21 3,328.00 6,320.00 6,085.00 0.07 5,043.00 27.46 2.00 6,085.00 5,927.00 36.40 62.92 0.031 0.583 20.99
W1700 300.00 5,696.00 5,690.00 0.02 74.00 5,690.00 5,680.00 0.14 319.00 44.02 5.00 5,680.00 5,675.00 66.38 270.08 0.016 0.090 3.24
W1780 222.00 5,688.00 5,680.00 0.04 39.00 5680.00 5,662.00 0.46 4,103.00 9.25 7.00 5,662.00 5,600.00 40.55 162.75 0.015 0.159 572
W1810 154.00 5,797.00 5,776.00 0.14 1,320.00 5776.00 5,731.00 0.03 1,755.00 33.60 500 5,731.00 5,694.00 55.96 218.00 0.021 0.189 6.80

Appenix A




AZCOM

Tahle 2: Sub-basin Runoff Curve Numbers

60487360 Hampton Arroyo

Soil Type Group A

Soil Type Group B

Soil Type Group C

Soil Type Group D

BasinName Percent Percent Percent Percent Composite CN : Ly
Cover Type within CN Cover Type within CN Cover Type within CN Cover Type within CN (inches)
Subbasin Subbasin Subbasin Subbasin
W570 i I;ilstrlct: 70% 21 Desert shrub 30% 77 80 0.500
Industrial
Streets and roads: Streets and roads:
W580 Paved; open ditches B 2 Paved: open ditches = € 81 0.469
Desert shrub 31% 63 Desert shrub B6B% a3
Urban District: Residential:
W590 Industrial 1% ) 1/3 acre 1% 86 84 0.381
Desert shrub 44% 77 Desert shrub 54% 23
Open space: Cemetery |
Residential:
Fair condition (30-70% 15% 49 1:: a:‘; 8 20% 75 Desert shrub 25% 28
W&00 vegetative cover) 7 0.597
Residential: Open space; Residential:
1/4 acre D1 Bl Fair condition Bl od 1/4 acre 2% &7
Desert shrub 50% 63 Desert shrub 16% 28
WES0 Open space: Cemetery Urban Districts: 70 0.857
17% 4 17% 95
Fair condition (30-70%) 2 Commercial and business
W770 Desert shrub 40% 63 Desert Scrub 60% 88 78 0.564
W780 Desert shrub 55% 63 Desert Scrub 45% 83 75 0.667
Streets and roads: = =
Paved; open ditches
W7a0 Graded areas: 72 0.778
i i 15% 7
Pervious; no vegetation
Desert shrub 50% 63
WEE0 Desert shrub 40% 63 Desert Scrub 60% 88 78 0.564
W980 Desert shrub 20% 63 Desert Scrub 80% 28 83 0.410
W990 Desert shrub 25% 63 Desert Scrub 75% 88 82 0.439
W1700 i IBnGs 100% 88 88 0.273
Industrial
Desert shrub 40% 63 Desert shrub 45% 77
W1780 istrict: istrict: 73 0.740
Urban [_)|stru:t 5% - Urban I?hstrn:t K a8 Desert Shrub 5% 85
Industrial Industrial
Residential: Residential:
Residential: 7
W1810 1/4 acre 208 = ?;:4 Z:r:: 5% 75 1/4 acre Ao g 77 0.597
Desert shrub 20% 63 Desert scrub 25% 88
MNotes:

1. Initial abstraction is capped at 0.35 inches

Appenix A




A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Job No. Cost Code Parent (if any)
P By/Date: - =
Number: | 60487347 20000 N/A NNy D SE4 122006

Title: | Preliminary Storm Drain Concept — Kokopelli Subdivision

PROBLEM STATEMENT:

The purpose of this calculation package is to document the assumptions associated with a

preliminary storm drain design concept intended to reduce storm water ponding at the

intersection of French Drive and Anasazi Drive within the Kokopelli Subdivision. The storm drain

concept is based on localized storm flows developed with the use of rational methodology as

implemented by the New Mexico Department of Transportation, within the Kokopelli Sub-

division.

REQUIRED DELIVERABLES:

Preliminary storm drain design concept.

The preliminary storm drain concept will be incorporated into a separate FLO-2D
hydrologic and hydraulic model prepared as part of this project to identify decreases in
ponding downstream of the intersection.

DATA /ASSUMPTIONS:

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

Peak flows have been estimated based on rational method hydrology within the
Kokopelli Subdivision.

No detailed storm drain inlet calculations have been performed as part of this
conceptual storm drain design.

All storm drain facility lengths, alignments, manhole rim/invert elevations are

approximate in nature and subject to change based on more detailed information.

METHODOLOGY:

Rational method peak flows for the 25- and 100-year storm events were developed
within the Kokopelli Subdivision based on procedures established by the New Mexico
State Highway and Transportation Department’s Drainage Manual Volume 1, Hydrology,
1995, Runoff coefficients of 0.95, 0.66, and 0.51 were used for roadway, moderately
urban residential, and rural desert rangeland respectively for the purposes of this

Page 1
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | O
Proje.:t lob Na. Cost Code Parent (if any)
ed By/Date: TN-5C f 9-12-
Number: | 60487347 20000 N/A Preitared By/Date HA A
Title: | Preliminary Storm Drain Concept — Kokopelli Subdivision

analysis. 25- and 100-year rainfall intensities of 3.606 and 4.842 inches respectively were

based on a minimum time of concentration of 10-minutes.

Figure 1 — Contributing Storm Drain Watersheds

Page 2
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A=COM

Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Prgject Job No. Cost Cade Parent (if any)
P d By/Date: TN-5C /9-12-201
Number: | 60487347 20000 N/A Hpored Ry/Date / R
Title: | Preliminary Storm Drain Concept — Kokopelli Subdivision

Preliminary storm drain hydraulic models using Bentley’'s Storm CAD computer program,
based on both pressurized and normal depth storm flow characteristics were used for
purposes of these concepts.

The preliminary storm drain layout at the French Drive and Anasazi Drive intersection
was developed along an existing storm drain alignment within Spotted Wolf Avenue with
outfall into the Hampton Arroyo. The layout was based on maintaining the existing curb
opening catch basins located at the northeast corner of French Drive and Anasazi Drive.
A series of conceptual storm drain inlets were located within French Drive and Anasazi
Drive and modeled to capture approximately 25% of the estimated 100—year peak flow
rates. These reduced flow rates are considered to represent approximate 2- to 5-year
peak flows. Conceptual storm drain inlets are assumed to intercept 100% of the reduced
flow rates.

The standard method of head loss was used herein with coefficients of 1.0 at the storm
drain inlets and 0.9 elsewhere for conservative estimates of head loss.

Headwater depths were assumed to be at or below ground elevations.

No coincident peak flows are assumed within the conceptual storm drain outfall or the

Hampton Arroyo due to the size of the Arroyo watershed.

RESULTS:

Estimated 25- and 100-year peak flows are summarized in the following table. The
hydrologic calculations are included in attachment.

HLIKGEE Rainfall Intensity (i} Area (A) Peak Flow
BASIN ID COEFFICIENT [inches/hour] [acres] [ft*/sec]
(© 25-year 100-year 25-year 100-year

W_Anasazi_1 0.70 3.606 4.842 5.572 14 19
W_Anasazi_2 0.70 3.606 4.842 8721 22 30

W_Anasazi_3 0.74 3.606 4.842 2.269 6 8
W _French 0.71 3.606 4.842 17.764 45 61
W_little_rabbit_1 0.63 3.606 4.842 35.01 20 107
W_tiltle_rabbit:Z 0.71 3.606 4.842 9.736 25 33

Page 3
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Job No. Cost Code Parent (If any)
P d By/Date: TH-5 -12-
Number: | 60487347 20000 N/A repared By/Date C/9-12-2016
Title: | Preliminary Storm Drain Concept — Kokopelli Subdivision

The preliminary storm drain network concept is graphically illustrated on the following figure.

Figure 1 - Preliminary Storm Drain Hydraulic Model at French Dr. and Anasazi Dr. Intersection

A peak flow of approximately 100 cfs is assumed to be intercepted by the series of 6 storm
drain inlets located near the intersection of French Drive and Anasazi Drive. The hydraulic grade

lines and hydraulic analysis summary are graphically shown on the preliminary storm drain

profiles attached.

Page 4
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | O
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Project Job No. Cost Code Parent (if any)
Number: | 50487347 =r0fn N/A Prepared By/Date: TN-SC/9-12-2016
Title: | Preliminary Storm Drain Concept — Kokopelli Subdivision

REFERENCES:

1. Bentley StormCAD V8i (Select Series 3), December 18, 2012.

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

3. New Mexico State Highway and Transportation Department, Drainage Manual Volume
1, Hydrology, December 1995.

P ————————————————————
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A=COM Calculation Sheet

Project Name: | Kokopelli Sub-division Calculation Number: | 0
Client Name: | City of Aztec, New Mexico Revision Number: | 0
Prnjgct Job Na. Cost Code Parent (if any)
Number: | 60487347 20000 N/A Prepared By/Date: TM-SC/9-12-2016
Title: | Preliminary Storm Drain Concept — Kokopelli Subdivision

Attachments

1. Hydrologic Calculations

2. Preliminary Storm Drain Hydraulic Analysis

Page 6
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Q=C1A

Basin ID c AREd g Feak How -0 Notes for field
25-yr 100-yr {ac) {sq mi) 25-yr [cfs) | 100-yr (cfs)

W_Anasazi_1 0.70 3.606 4.842 5572 | 0.00870625 | 14.14 | 18.98
W_Anasazi_2 0.70 3.606 4.842 8721 | 001362656 | 22.12 | 29.71
W_Anasazi_3 0.74 3.606 4.842 2269 | 000354531 | 6.04 8.11
W_French 0.71 3.606 4.842 17.764 | 0.02775625 | 45.44 | 61.01

W_little_rabbit_1 | 0,63 3.606 4842 3501 | 005470313 | 79.60 | 106.88
W_little_rabbit 2 | 071 3.606 4342 9736 | ooisz12s | 2484 | 3335

*Assuming a Tc of 10 mins
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Depth-Duration-Frequency-DOF* [in]
2-yr 5y 10-yr 25-y1 S0-yr 100-yr 100 -
5-min 0.154 0361 0316 0.395 0.460 0530
10-min | 0.295 0.7 0481 0801 0.701 0LE07
15-min | 0366 0493 0.556 0.745 0.869 1000
Imin | 0493 0,663 0.303 1.000 1.170 1.350
1-r 0610 0521 0,994 1.240 1.450 1LETD
2-br 0657 0934 LA 1.3%0 1.620 1870
3-hr 0752 0574 1160 1.430 1.650 1.500 500
[ 0.892 1130 1320 1500 1.830 2.060
12-bar

24-far

Intensity-Duration-Frequency Curve

500

1.070 1320 1.530 1510 2030 | 2260 E
1.220 1.540 1810 | 2170 2460 | 2780 | g0 |
* From NOWA 14, Artec, WM Lat- 368200, Long:- 107 9537 Ele: 507 ft g
£
E
Intensity-Daraticn-Frequency-IDF® (in/hr] e
Duration 247 S 10yr | 2547 | SO =
5 S-min 2328 3132 3,792 4,740 5520
10 10-min | 1770 2357 2886 | 4,206 200 7
15 15-min | 1.464 1572 2.384 2.880 3476
30 30-min | 09856 1376 1.606 2.000 2.340
60 1-hr o6 | o= 0.994 1.240 1.450 100 4
2-hr 0.349 0463 0.555 0.695 | 0810
3-hr 0.251 0325 | 0387 0477 | 0550 |
&-hr 0.149 0187 | 022 0267 | 0305 e [ o
12he | 0089 | om0 | oaze | oas: | ool [ o 10 20 30 20 50 & 70
2-hr | 0051 0064 | 04075 el EEGE




Elevation Hydraulic Elevation Hydraulic Slope
Length Ground (Start) | Invert (Start) | Grade Line (In) Ground (Stop) | Invert (Stop) Grade Line (Calculated) Flow / Capacity

Label Start Node | (Unified) (ft) (ft) (ft) (ft) Stop Node (ft) (ft) (Out) (ft) (ft/ft) Section Type | Diameter (in) | Manning's n Flow (cfs) (Design) (%) | Velocity (ft/s)
Cco-1 CB-1 19.9 5,737.00 5,733.00 5,734.50 MH-1 5,737.00 5,732.50 5,734.35 0.025 Circle 24 0.013 20 55.7 9.08
CO-2 MH-1 102.3 5,737.00 5,732.50 5,733.97 MH-2 5,736.00 5,731.20 5,733.88 0.013 Circle 30 0.013 50 108.1 7.98
COo-3 MH-2 40.4 5,736.00 5,730.50 5,733.44 CB-12 5,736.00 5,730.30 5,733.04 0.005 Circle 42 0.013 51 72.1 5.67
COo-4 CB-12 173.7 5,736.00 5,730.30 5,732.21 CB-2 5,739.00 5,729.90 5,731.26 0.002 Circle 42 0.013 52 107.7 7.72
CO-5 CB-2 201.1 5,739.00 5,729.90 5,734.84 0-1 5,742.00 5,729.00 5,734.81 0.004 Circle 42 0.013 10 14.9 9.33
CO-6 CB-4 22.7 5,737.00 5,733.00 5,734.42 MH-1 5,737.00 5,732.50 5,734.35 0.022 Circle 24 0.013 20 59.5 6.09
CO-10 MH-6 44.8 5,737.00 5,732.50 5,734.77 MH-2 5,736.00 5,732.30 5,734.76 0.004 Circle 30 0.013 10 36.5 10.8
Co-11 CB-9 15.1 5,737.00 5,733.00 5,734.80 MH-6 5,737.00 5,732.50 5,734.76 0.033 Circle 24 0.013 10 24.3 8.59
CO-12 CB-6 28.4 5,737.00 5,733.00 5,734.53 MH-6 5,737.00 5,732.50 5,734.55 0.018 Circle 24 0.013 5 16.7 5.03
CO-13 CB-10 29.4 5,737.50 5,733.50 5,734.45 MH-7 5,737.50 5,733.30 5,734.49 0.007 Circle 24 0.013 5 26.8 8.39
CO-14 MH-7 49.4 5,737.50 5,733.30 5,734.43 MH-8 5,736.50 5,731.90 5,734.42 0.028 Circle 24 0.013 10 26.3 2.04
CO-15 MH-8 24.1 5,736.50 5,731.40 5,734.36 MH-9 5,736.50 5,731.30 5,734.35 0.004 Circle 30 0.013 10 37.9 2.04
CO-16 MH-9 12.4 5,736.50 5,731.30 5,734.50 MH-2 5,736.00 5,731.20 5,734.49 0.008 Circle 30 0.013 5 13.6 1.59
CO-17 CB-11 10.7 5,736.50 5,732.00 5,734.81 MH-8 5,736.50 5,731.90 5,735.01 0.009 Circle 24 0.013 2.03 9.3 0




Kokopelli Subdivision Flood Hazard Assessment
and Mitigation Alternatives Report

Flood Study and Mitigation Alternatives PN 60487201

Appendix E - Recommended Alternative — 30% Design Plans

A=COM



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

KOKOPELLI SUB-DIVISION

PRELIMINARY 30% DRAINAGE IMPROVEMENT PLAN

AZTEC, NM 87410
SAN JUAN COUNTY
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PROJECT SITE MAP
SCALE: 1" =500

QUANTITIES SUMMARY
—— - S 3 e
T z4cwe T ez [ LF
T oM | 383 [ LF
27 GaP | 418 [ LF
3" CONCRETE PIPE | a0 | F
CATCH BASIN T = EA
MANHOLE I EA
PIPE HEADWALL 3 Ea
| EXCAVATION CHANNEL | 53,000 oY
| EXCAVATION SE BASIN | 17,000 _ Y |
| DROP STRUCTURES 7 EA
RiPRAP | 5,000 =
FILTER FABRIC 13,000 — sY
NOTE:

THESE IMPROVEMENT PLANS ARE A 30% SET OF PLANS AND ARE NOT TO BE UISED AS THE
BASIS FOR CONSTRUCTION OR AS A BASIS FOR MAJDR CARITAL DECISIONS. PLEASE BE
ADVISED THESE IMPROVEMENT PLANS ARE STILL UNDERGOING INTERNAL REVIEWS BY
AECOM. YOUR COMMENTS, TOGETHER WITH THOSE OF AECOM WILL BE INCORPORATED
INTO A FINAL DRAFT OF THIS DOCUMENT,

IRgH
7]
s | |
E
g
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FLOT DATE:

CITY OF AZTEC
KOKOPELLI SUB-DIVISION
PRELIMINARY 30% DRAINAGE PLAN
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GEMNERAL NOTES:

1. GOVERMING SPECIFICATIONS FOR THIS PROJECT SHALL BE THE NEW MEXICO STATE
DEPARTMENT OF TRANSPORTATION (NMDOT) STARKDARD SPECIFICATIONS FOR
HIGHWAY AND BRIDGE COMSTRUCTION, 20114 EDITION,

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

3, NEW ASPHALT PAVING SHALL BE 3 INCHES OF COMPACTED SUPERPAVE-IN (5P} HOT
MIX ASPHALT SHALL COMPLY WNMDOT STANDARD FOR 3P0,

4. CONTRACTOR SHALL SAW CUT, TAGK AND MATCH EXISTING PAVEMENT.

&  IN AREAS ADJACENT TO THE EXESTING TRAVEL LANE, THE CONTRACTOR SHALL
ABEURE THAT MO PAVEMENT DROP-OFFS ARE LEFT EXPOSED DURING NON-WORKING
HOURS, THE CONTRACTOR SHALL INMITIATE CORRECTIVE MEANS FER 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
LANES

6. THE CONTRACTOR SHALL PROVIDE INGRESS AMD EGRESS TO LOCAL RESIDENCES FOR
THE DURATION OF THE PROJECT. THE CONTRACTOR SHALL ADVISE PROPERTY
OWHERSE AND THE CiTY ENGINEER OF ANY SCHEDULED ACCESS MODIFICATIONS AT
LEAST 24 HOUIRSE IN ADVANCE. THIS WORK SHALL BE COMSIDERED INCIDENTAL TO THE
COMPLETION OF THE PROJECT AND MO SEPARATE MEASUREMENT OR PAYMENT SHALL
BE MADE THEREFOR.

7. OVERMIGHT PARKING OF THE CONTRACTOR'S EQUIPMENT SHALL NOT QBSTRUCT
DRWVEWAY OPENINGS OR DESIGNATED TRAFFIC LANES, THE CONTRACTOR IS ADVISED
THE CITY 15 NOT RESPONSIBLE FOR THEFT OR DAMAGE TO EQUIPMENT REMAINING
ON-SITE DURING DR AFTER WORK HOURES. CONTRACTOR TAKES ALL RESPOMSIBILITIES
FOR EQUIPMENT LEFT ON-SITE.

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

8. TRAMSPORTIMG MATERIALS SHALL NOT BE MEASURED OR PAID SEPARATELY. THE
COST OF MATERIAL TRANSPORTATION SHALL BE INCLUDED WITH THE ITEM HAULED.

10, THE CONTRACTOR WILL NOTIFY THE AZTEC PUBLIC WORKS DIRECTOR AT LEAST 48
HOURS PRIOR TO PAMING.

11, EMERGENCY ACCESS SHALL REMAIN OPEN AT ALL TIMES.

12 THE CONTRACTOR SHALL BE RESPOMNSIBLE FOR REPORTING AND CLEAN UP OF SPILLS
ASSOCIATED WITH PROJECT CONSTRUCTION AND SHALL REPORT AND RESPOND TO
SPILLE OF HAZARDOUS MATERIAL EUCH AS GASCLINE, DIESEL, MOTOR OILS,
SOUVENTE, SEWER CHEMICALS, TOXIC AND CORROSVE SUBSTANCES, AND OTHER
MATERIALS WHICH MAY BE A THREAT TO PUBLIC HEALTH OR THE ENVIRONMENT. THE
CONTRACTOR SHALL BE RESPONSIBLE FOR REPORTING PAST SPILLS ENCOUNTERED
DURING COMSTRUCTION AND OF CURRENT SPILLS NOT ASSOCIATED WITH
CONSTRUCTEON. REPORTS SHALL BE MADE IMMEDIATELY TO THE MM ENVIRONMENT
DEPARTMENT AT (£08) B27-523, (B66) 4386538,

13. THE CONTRACTOR SHALL NOTIFY THE ENGINEER OF ALL CONFLICTS DURING
CONSTRUCTION

14, CONTRACTOR SHALL KEER WORK SITE IN AN ORDERLY CONDITION, DURING
CONSTRUCTION, AT COMPLETION OF WORK, CONTRACTOR SHALL REMOVE ALL DEBRIS
AND LEAVE WORK SITE IN A CONDITION ACCEPTABLE TO THE CITY ENGINEER

15. THE CONTRACTOR IS RESPONSIBLE FOR REPORTING ANY DISCREPANCIES
DESCOVERED IN THE PLANS ANDIOR SPECIFICATIONS PROMPTLY TO THE CITY
ENGINEER IN WRITING.

16. THE CONTRACTOR |5 RESPONSIBLE FOR LOCATING AND PROTECTING ALL
UMDERGROUND, SURFACE AND AERIAL UTILITIES, COMSTRUCTIONS AND STRUCTURES
WHETHER ON PUBLIC OR PRIVATE PROPERTY. DAMAGES THERETO BY THE
CONTRACTOR SHALL BE REPLACED IN KIND OR BETTER AT NO EXPENSE TO THE
PROJECT.

17. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL REMOVALS RECGUIRED TO
COMPLETE THIS PROJECT.

18. PAVEMENT MARKINGS ARE MOT REQLIRED FOR THIS PROJECT.
CONSTRUCTION TESTING:

1, THE PROJECT 'WILL HANE VERIFICATION, AND DEREITY TESTS COMPLETED BY A
GEQOTECHMICAL ENGIMEERING COMPANY TO VERIFY COMPACTION.

2 THE CITY WILL USE GEOMAT TO PROVIDE QUALITY ASSURANCE (QA) TESTING. THE
CONTRACTOR SHALL COORDINATE WITH GEOMAT FOR REQUIRED TESTING.
CONTRACTOR SHaLL PROVIDE QUALITY CONTROL TESTING AS HECESSARY TO
FROVIDE ACCEPTABLE WORK QUALITY THAT CONFORMS TD THE GOVERNING
SPECIFICATIONS, NECESSARY RETESTING BY GEOMAT WILL BE CHARGED BACK TO THE
CONTRACTOR, GEOMAT CONTALT PHONE - (S051327-7928,

3. ROAD BASE MATERIAL SHALL BE COMPACTED TO 55% OF MAXIMUM DENSITY PER
NMDOT SPECIFICATIONS SECTION 203.3.8 "MOISTURE AND DENSITY CONTROL™.

4. SPIv ASPHALT SHALL BE COMPACTED TO A MEAN DENSITY OF 93% OF THE
THEQRETICAL MAXIMUM DEMSITY, REFER TO NMDOT SPECIFICATION DIVISION 423,

5, ASPHALT MIX DESIGN SHALL BE PER MMOOT SP.0v DESIGN, ASPHALT MIX SHALL BE
TESTED BY GEOMAT.

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

MY OBTAIN SPECIFICATION BORROW AND SURFACING MATERIAL [EP-IV) FROM ANY
ACCEPTABLE SOURCE. ALL MATERIAL SHALL BE GOVERMED BY APPROPRIATE w SH EETS
SECTIONS OF THE MMDOT STANDARD.
c-1 COVER SHEET
c2 GEMERAL NOTES
THAFFIC CONTROL: c3 ANASAZ| DRIVE DRAINAGE OUTFALL
1. ALL TRAFFIC CONTROL DEVICES SHALL COMPLY WITH NMOOT STANDARD HEH AMA
SPECIFICATIONS FOR HIGHWAY AND BRIDGE CONSTRUCTION, 2014 EDITION AND THE C-4 FRE AND BAZHINTERSEGTILN STLIRM BRAIN
MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES, LATEST EDITION (MUTCD). C-5 PROPOSED CHANNEL PLAN AND PROFILE
2 ALL ROADS SHALL BE SERVICEABLE AMND MAINTAMED FOR FIRE PROTECTION AND i PRORoRED & MEH PIANAND PROMEE 2
EMERGENCY VEHICLES DURING CONSTRUCTION, C-7 PROPOSED BASIN PLAN
cB MISCELLAMNEOQUS DETAILS

UTILITIES

.

A

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

NO MATERIAL PITS HAVE BEEN DESIGNATED FOR THIS PROJECT. THE CONTRACTOR

THE CONTRACTOR SHALL PROVIDE REASOMNABLE ACCESSE TO PROPERTY OWNERS
AFFECTED BY THE CONSTRUCTION DURING THE PERIOD OF ROAD BASE ADJUSTMENT
AND COMPACTION.

ALL AFFECTED RESIDENTS SHALL BE INFORMED OF THE ROAD CLOSURE AT LEAST 48
HOURS PRIOR TO CLOSURE. ACCESS TO RESIDEMCIES BHALL NOT BE DENIED WITHOUT
THE APPROVAL OF THE CITY ENGINEER.

TRAFFIC CONTROL PLANS MAY VARY AS FIELD CONDITIONS DICTATE THE
COMNTRACTOR WILL BE PAID A LUMP SUM FOR PLACING, RELOCATING AND
MAINTENANCE OF TRAFFIC CONTROL DEVICES THROUGHOUT THE LIFE OF THE
PROJECT,

THE CONTRACTOR SHALL SUBMIT A TRAFFIC CONTROL PLAN PREFARED BY A
CERTIFIED TRAFFIC CONTROL SUPERVISOR TO THE CITY ENGINEER FOR APPROVAL AT
LEAST T DAYSE PRIOR TO THE BEGINNING OF ANY WORK.

THE COMTRACTOR SHALL HAVE A RESPOMSIBLE PERSON ON SITE DURING WORKING
HOURS AND ON CALL DURING NON-WORKING HOURS TO INSPECT AND MAINTAIN
PROJECT TRAFFIC CONTROL NEEDED OR A5 DIRECTED BY THE CiTY ENGIMEER.

THE CONTRACTOR SHALL KEEP THE CITY ENGINEER AMD RESIDENTS INFORMED OF
ROAD AND ACCESS CLOSURES. NO MEASUREMENT OR PAYMENT WILL BE MADE FOR
THESE ACMISORIES.

FLAGGING SHALL BE PROVIDED FOR SAFETY WHERE NEEDED AMND REQUSRED BY THE
MUTCD OR AS DIRECTED BY THE CITY ENGINEER. ALL FLAGGING OFERATIONS SHALL
COMPLY WITH THE REQLEREMENTS OF THE MUTCD. FLAGGERS SHALL BE
COMSIDERED INCIDEMTAL TO PAYMENT FOR TRAFFIC CONTROL AND NO
MEASUREMENT OR PAYMENT WILL BE MADE FOR THIS SERVICE.

CONSTRUCTION.

THE EXISTEMCE AND LOCATION OF UNDERGROUND UTELITY PIPES, COMDUATS AND
STRUCTURES ARE WELL DOCUMENTED FROM A PREVIOUS UTILITY PROJECT.
COMTRACTOR SHALL CONFIRM THE LOCATION OF ALL UTILITIES PRIOR TO START OF
CONSTRUCTION AND SHALL TAKE PRECAUTIONARY MEASURES TO PROTECT ALL
UTILIMES.

|

I

|

|

|

[

|

UTILITY COMFLICTS ARE NOT ANTICIPATED ON THIS PROJECT SINCE EXCAVATIONS T E
WILL BE VERY LIMITED. IF UTILITIES ARE ENCOUNTERED. THE CONTRACTOR SHALL e E —T e I r --—r
E

COORDINATE AND COOPERATE WITH ALL UTILITY COMPAMIES AND THE CITY OF AZTEC -
'WITH REGARDS TD RELDCATING, ADUUSTING, REPLACING, ANDIOR REPAIRING I P '.T |
UTILITIES DURING CONSTRLICTION. —

'.: e e i |
THE CONTRACTOR SHALL BE RESTRICTED TO A 35-TON (MAXIMUM) HON-VIBRATORY -— ‘Hﬂgﬁl -
ROLLER FOR COMPACTION IN AREAS WHERE THE USE OF HEAVIER EQLIPMENT COLILD rl:-l | — -
DAMAGE UNDERGROUND UTILITIES OR ADJACENT STRUCTURES, il i _:'_._ —_—

] |

-—

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ADJUSTIMNG ANY EXISTING MANHOLES, il |

VALVES. OR ANY OTHER UTILITY ITEMS TO GRADE PRIOR TO ACCEFTANGCE OF THE
IMPROVEMENTS BY THE CITY ENGINEER

INDEX SHEET GRAPHIC [NTS)

EROSION CONTROL & SWPPP

EROSION CONTROL WILL NOT BE REQLURED FOR THIS PROJECT.

A STORM WATER PREVENTION PLAN WILL NOT BE REQUIRED FOR THEE PROJECT.
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NSTRUCTION NOTES

INSTALL CATCH BASIN PER CITY OF FARMINGTON
STD DETAIL D-504.

REMOVE AND REPLACE EXISTING STORM DRAIN
PIPE WITH NEW 30" @ CMP STORM DRAIN (182 LF)
AT INVERT ELEVATIONS SHOWN,

INSTALL OUTLET HEADWALL PER NMDOT STD
DETAIL 511-03.

PROPOSED PIPE LOCATION IS PRELIMINARY IN
NATURE. ACTUAL LOCATION OF EXISTING PIFE IS
TO BE VERIFIED IN FIELD PRIOR TO START OF ANY
CONSTRUCTION. NEW PIPE TO BE INSTALLED
WITHIN EXISTING PIPE ALIGNMENT,
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CONSTRUCTION NOTES
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INSTALL CATCH BASIN PER
CITY OF FARMINGTON STD
DETAIL D-504.

INSTALL MANHOLE PER
NMDOT STD DETAIL 662

PROTECT EXISTING CATCH
BASIM IN PLACE.

INSTALL OUTLET HEADWALL
PER NMDOT STD DETAIL 511-03.

INSTALL 24" & RCP PIPE.
INSTALL 307 @ RCP PIPE
INSTALL 42° & RCP PIPE.

PROPOSED PIPE LOCATION 15
PRELIMINARY IN NATURE. ACTUAL
LOCATION OF EXISTING PIPE IS TO BE
VERIFIED IN FIELD PRIOR TO START OF
ANY CONSTRUCTION. NEW PIPE TO BE
INSTALLED WITHIN EXISTING PIPE
ALIGMMENT.
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CONSTRUCTION NOTES

1]

CONSTRUCT TRAPEZOIDAL CHANMNEL PER DETAILS SHOWN ON THIS
SHEET.PROPOSED CHANMNEL ALIGNMENT IS PRELIMIMARY IN NATURE. ACTLUAL
LOCATION OF PROPOSED CHAMNNEL MAY VARY BASED ON LAND CONSTRAINTS.

[Z] CONSTRUGCT CHANNEL DROP STRUCTURE.
T —y — @] MATCH EXISTING GRADE.
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MATCH SHEET C-5

CONSTRUCTION NOTES

[1] CONSTRUCT TRAPEZOIDAL CHANNEL PER DETAILS SHOWN ON THIS
SHEET.PROPOSED CHANNEL ALIGNMENT IS PRELIMINARY IN MATURE.
ACTUAL LOCATION OF PROPOSED CHANNEL MAY VARY BASED ON
LAMD CONSTRAINTS.
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