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1.0 FLO-2D Flood Routing for URGWOPS
1.1 Introduction

FLO-2D flood routing models for the Middle Rio Grande have been evolving since the first application of
the model to the Isleta reach in 1997. The model development has involved the cooperation, support and
funding from a number of agencies including the U.S. Fish and Wildlife Service, the Albuquergue District
of the Corps of Engineers, the Bureau of Reclamation and the New Mexico Interstate Stream Commission
(I1SC). Initial applications of the model focused on specific reaches of the Rio Grande including the San
Acacia to San Marcial reach, the Isleta Reach from the Isleta diversion to Belen, and the Corps’
application to the Rio Bravo bridge reach. As these applications were reviewed and the Upper Rio Grande
Water Operations Review (Review) began in earnest, the benefits of having complete, reach based, flood
routing models became more apparent.

In support of the Review, three FLO-2D models have been developed. The first of the three, known as the
Middle Rio Grande (MRG) FLO-2D Model, extends from Cochiti Dam to the San Marcial Railroad
Bridge. The next model developed, also on the Rio Grande, extends from the Highway 285 Bridge, just
north of the Rio Grande / Rio Chama confluence, to the Headwaters of Cochiti Reservoir. Both of these
models predict discharge hydrographs for approximately every 500-ft of channel and compute overbank
flood inundation. The third, and most recently developed FLO-2D model, is on the Rio Chama extending
from below Abiquiu Dam to the confluence with the Rio Grande. This model computes overbank flood
inundation and predicts discharge hydrographs for approximately every 200 ft of channel.

From Cochiti Dam to Elephant Butte Reservoir, the Middle Rio Grande (MRG) is about 173 miles in
length. In establishing the grid system for this reach, as well as the other two reaches, it was necessary to
balance spatial resolution with model run time. The factors in choosing a grid element size include the
number of grid elements, discharge flux, floodplain surface area, digital terrain model (DTM) resolution,
cross section spacing and desired flood area resolution. For the two Rio Grande models a 500-ft grid
system was selected. The MRG model consists of 29,998 elements with 1,637 channel elements and the
Above Cochiti model has 3,685 elements with 312 channel elements. For the Rio Chama model a 200-ft
grid system consisting of 16,284 elements with 721 channel elements was selected. The smaller grid
element size for the Chama model was implemented largely due to recent improvements in computer
processor speeds as well as, recent efficiencies implemented in FLO-2D pre- and post-processor
programs.

The FLO-2D program enhancements include processor programs to facilitate modifying the grid element
attributes. These are a graphical working environment (FLOENVIR), grid developer system (GDS) and
an inundation map display program (MAPPER). The GDS was created to generate grid systems from
DTM points and assign elevations to the grid elements based on a user prescribed numerical filters. The
FLOENVIR was designed to graphically edit the large data bases involving the floodplain roughness,
infiltration and levees. To display the maximum flood depths and velocities, the water surface elevations
and maximum area of inundation, the MAPPER program was developed to plot line contours and shaded
contours. The Mapper contour plots are saved as shape files that can be imported into ArcView.

Spatial variable data for the Middle Rio Grande and its floodplain include a wide array of
topographical, geomorphological, biological and hydrographical data sets. The available data
includes detailed digital terrain models, topographic mapping, controlled aerial photography,
field survey data such as river cross sections, geologic data such as floodplain alluvium and
processed/interpreted data such as vegetation mapping. These data bases have been incorporated
into the FLO-2D data input files.
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While the Rio Grande FLO-2D models have relatively large grid elements, they are sufficiently detailed
and accurate to conduct hydrograph flood routing and flood inundation analysis in support of the Review.
The model will provide accurate estimates of in-channel discharge, area of inundation and water surface
elevations. Estimated water losses include free surface water evaporation and infiltration seepage from the
channel and floodplain. This report discusses model development, calibration and assumptions used in the
application of the models supporting the Review.

12 FLO-2D Model Description

FLO-2D is a simple volume conservation, two-dimensional flood routing model that distributes a flood
hydrograph over a system of square grid element (tiles). It can be a valuable tool for delineating flood
hazards, regulating floodplain zoning or designing flood mitigation. FLO-2D numerically routes a flood
hydrograph while predicting the area of inundation and simulating floodwave attenuation. The model is
effective for analyzing river overbank flows, but it can also be used to analyze unconventional flooding
problems such as unconfined flows over complex alluvial fan topography and roughness, split channel
flows, mud/debris flows and urban flooding.

Starting with a basic overland flood scenario, details can be added to the simulation by turning on or off
switches for various components. Multiple flood hydrographs can be introduced to the system at any
number of inflow points either as a floodplain or channel flow. As the floodwave moves over the
floodplain or down channels, flow over adverse slopes, floodwave attenuation, ponding and backwater
effects can be simulated.

Channel flow is simulated one-dimensionally with the channel geometry represented by either by natural
shaped, rectangular or trapezoidal cross sections. For the three models used to support the Review natural
shaped cross sections have been used. Secondary currents, superevelation in bends and vertical velocity
distribution are not computed by the channel component. Local flow hydraulics such as hydraulic jumps
and flow around bridge piers are also not simulated with the model. FLO-2D does not distinguish
between subcritical and supercritical flow because the momentum equation is used in the flood routing
and it has no restrictions when computing the transition between the flow regimes. Overland flow is
modeled two-dimensionally as sheet flow. Channel overbank flow is computed when the channel capacity
is exceeded. An interface routine calculates the channel to floodplain discharge exchange including return
flow to the channel. Once the flow overtops the channel, it will disperse to other overland grid elements
based on topography, roughness and obstructions.

The two-dimensional representation of the equations of motion in FLO-2D is better defined as a quasi
two-dimensional model using a square finite difference grid system. The equation of motion is solved by
computing the average flow velocity across a grid element boundary one direction at a time. There are
eight potential flow directions, the four compass directions (north, east, south and west) and the four
diagonal directions (northeast, southeast, southwest and northwest). Each velocity computation is
essentially one-dimensional in nature and is solved independently of the other seven directions. The
individual pressure, friction, convective and local acceleration components in the momentum equation are
retained. More discussion of model solution and constitutive equations is presented in the FLO-2D
Manual which can be downloaded at the FLO-2D website.

The differential form of the continuity and momentum equations in the FLO-2D model is solved with a
central, finite difference scheme. This explicit algorithm solves the momentum equation for the flow
velocity across the grid element boundary one element at a time. Explicit numerical schemes are simple to
formulate but usually are limited to small timesteps by strict numerical stability criteria. Finite difference
explicit numerical schemes require significant computational time when simulating complex flow
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San Acacia gage record were poorly replicated. Overbank flow and the diversion at San Acacia dam may
be part of the reason for the poor replication.

1998 High Flow Hydrograph

The 1998 High Flow Hydrograph also exceeded 6,000 cfs. In general, the model did a good job of
predicting the shape of the measured hydrograph throughout the system of five gages. The model
overpredicted the discharge at the Albuquerque and San Acacia gage and underpredicted the discharge at
the Bernardo and San Marcial gages. Based on the previous calibration runs, it was considered
inappropriate to increase or decrease the infiltration losses to create a better match.

2001 Hydrograph

The 2001 hydrograph represented a block release of about 4,000 cfs over a two day period. This block
release would have been an excellent model test except for the additional Jemez Dam release whose
hydrograph was not very well monitored. A one hour time lag was assumed for the Jemez release to
arrive at the Rio Grande. The combined peak discharge exceeded 6,000 cfs. The 2001 flood pulse was
accurately replicated for the San Felipe (Figure J-2) and reasonably reproduced the hydrograph shape at
Bernardo and San Acacia. The replication was poor at the Albuquerque and San Marcial gages.

Figure J-2. San Felipe Gage 2001 Measured and Predicted Hydrographs

Overall the model did a reasonably good job of replicating the five calibration hydrographs. One or more
gages are poorly replicated for each hydrograph. The San Acacia and San Marcial gages had the poorest
replication followed by Albuquerque and Bernardo. The two gages at the lower end of the system are
subject to vagaries of the sand bed channel and constant gage shifts.
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Figure J-6. MRG FLO-2D Hydrograph Replication
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Figure J-7. Above Cochiti FLO-2D Hydrograph Replication
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Figure J-8. Rio Chama FLO-2D Hydrograph Replication
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2.0 MRG FLO-2D Model Components
2.1 Introduction

A number of FLO-2D model enhancements have been developed in conjunction with the FLO-2D
modeling supporting the Review. These include recent improvements to the GDS and MAPPER. The
improvements to these two processor programs are extensive and facilitate efficient FLO-2D input file
and output file creation. Other enhancements to the FLO-2D model include an evaporation component,
irrigation return flows, expanded spatially variable infiltration parameters, depth variable n-value
adjustments, and output file details. A brief description of these components is discussed.

2.2 Evaporation

An estimate of free surface evaporation was coded into the MRG FLO-2D model. Previously, channel
and floodplain infiltration were the only losses that were computed in the model. The objective of adding
the evaporation component was to separate the evaporation from the infiltration loss when calibrating the
model. The infiltration loss can then be assumed to be either an increase in groundwater storage or
potential loss to plant evapotranspiration. The FLO-2D model tracks the water surface area for both the
channel and the floodplain on a timestep basis. To calculate the evaporation loss, the user must specify a
mean monthly evaporation (in inches/month or mm/month if using metric units) in the INFIL.DAT file.
The only other data requirement is the clock time at the start of the simulation.

James Cleverly of the Department of Biology, University of New Mexico provided estimates of the
percentage of daily evapotranspiration on an hourly basis for each month (Table J-7). The evaporation
loss is assumed to be constant during the hour shown in the table. The evaporation loss is reported at the
end of the BASE.OUT and SUMMARY.OUT files in terms of both total evaporation in inches and total
volume loss in acre-ft or cubic meters. A mean monthly evaporation for each month was derived from
various sources such as the Rio Grande Joint Investigation General Report. For example:

The mean monthly evaporation for Elephant Butte 1917-1936 for May: 12.77 inches.

The mean monthly evaporation for Albuquerque 1926-1932 for May: 10.73 inches.

The average for the two records was approximately 11.75 inches. A mean monthly evaporation of 8.22
inches was used in the FLO-2D model for May using a pan evaporation coefficient of 0.7. The mean

monthly evaporation for the rest of the months were derived in a similar manner.

The Above Cochiti and the Rio Chama FLO-2D models do not use the evaporation component.
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Table J-7. Average Hourly Evaporation/ET
for 4 MRG ET Towers for May

Hour Percent of Daily ET
12-1am 1.0
1-2am 0.0
2-3am 0.0
3-4am 0.0
4-5am 0.0
5-6am 0.0
6-7am 0.0
7-8am 2.0
8-9am 5.0
10-11am 6.0
11-12 pm 8.0
12-1pm 10.0
1-2pm 11.0
2-3pm 11.0
3—-4pm 11.0
4-5pm 10.0
5-6pm 8.0
6—7pm 7.0
7-8pm 5.0
8-9pm 2.0
9-10pm 1.0
10 - 11 pm 1.0
11-12 am 1.0

2.3 Irrigation Diversion Return Flows

A modification to the FLO-2D model was made to simplify the simulation of diversions and return flows
to the model. Previously, diversions were made by creating a tributary or diversion channel and assigning
a hydraulic structure to the diversion channel to control the flow. The diversion channel also had to have
an outflow node to discharge flow from the grid system. The model was modified such that inflow
hydrographs to the channel could be assigned as either inflow or outflow hydrographs. A new variable
was created to identify whether the hydrograph is an inflow to or outflow from the channel. In this way,
simple diversions can be structured anywhere in the channel. No diversion structure or tributary channel
is necessary. An outflow hydrograph can be created with as few as two or three hydrograph pairs if a
constant flow is required. The diversion outflow hydrograph is limited to the flow in the channel such that
if a diversion of 500 cfs is specified and there is only 300 cfs in the river channel, the diversion will be
300 cfs and the flow in the river channel will be set to zero.

J-24 Upper Rio Grande Water Operations Review FEIS



Appendix J — FLO-2D Model

In the existing model, irrigation diversions are specified for Angostura, Isleta and San Acacia diversion
dams. There is also a diversion from Cochiti Dam that is not included in the Cochiti gage data. Based on
collaboration with the Middle Rio Grande Conservancy District (MRGCD), return flow locations were
identified. For the replication of historic flow events, the Angostura and Isleta Diversion return flows can
be estimated as follows (Table J-8):

Table J-8. MRG FLO-2D Model Diversions and Return Flows

Diversion or Return . . Approximate Discharge Approxi_mate
= o Diversion or Return (cfs) I__ocatlon
(grid element)
Cochiti Diversion Diversion 200" 60
UCRDR Return 50 2290
ATRDR Return 50 8972
SANWW Return 30 1837
ARSDR Return 70 9000
CENWW Return 7% of Ajgostura 4883
LPIDR Return 50 16447
PERWW Return 25 15785
UN7DR Return 50% of Isleta Diversion 23209
LSIDR Return 40% lIsleta Diversion 22227
Angostura Diversion Diversion Variable 1198
Isleta Diversion Diversion Variable 9334
LFCC Diversion Diversion Variable 23762
Albuquerque Diversion | Diversion Variable 2349

ICochiti Diversion was assumed to be a constant 200 cfs with an 80% return flow. This 160 cfs is
added to the Angostura Diversion for computing the return flow in the Central Avenue Waste Way.
“CENWW is assumed to be 75% of the total Angostura Diversion plus the 160 cfs by-pass from
Cochiti Diversion.

There are a number of small irrigation return flows that combined may total additional 50 to 100 cfs that
are not accounted for in the model. In the FLO-2D simulations supporting the Review (for the 40-year
URGWOM planning model data), these returns are consolidated within reaches. The diversion and return
flow discharge data is provided by the URGWOM planning team for the various 40-year operation model
alternatives. In addition, a diversion for the Albuquergue drinking water project has been added to the
model. Table J-9 through Table J-11 shows diversions and returns used in the FLO-2D simulations
supporting the Review.
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Table J-9. MRG FLO-2D Model Diversions and Return Flows

Type Name FLQ-ZD SIM. Lag | FLO2D Grid
Time (days) Element #

Inflows: Cochiti 0 60
Galisteo 1 538
Below Cochiti 1 524
Below Angostura Diversion 2 1180
Jemez 3 1265
North Floodway Channel 3 2016
Albuquerque Wastewater 3 6953
South Diversion/Tijeras Arroyo 3 7164
64% bifurcation return below Isleta 4 15692
36% bifurcation return below Isleta 4 16447
Rio Puerco 4 22227
Unit 7 drain below Bernardo 4 23209
LFCC below San Acacia Diversion 4 24923

Diversions: Angostura 2 1198
City of Albuquerque 3 2349
Isleta 4 9334
San Acacia and LFCC 4 23762

Table J-10. Above Cochiti FLO-2D Model InFLOWS

Type Name FLQ-ZD SIM. Lag | FLO2D Grid
Time (days) Element #
Inflows: Confluence to Otowi 0 3
Embudo to Otowi Local Inflow 0 1128
Otowi to Cochiti Local Inflow 0 3149

Table J-11. Rio Chama FLO-2D Model INFLOWS & Diversions

FLO-2D SIM. Lag .
Type Name Time (days) Grid Element #
Inflows: Abiquiu 0 239
Abiquiu to Chamita Local Inflow 0 11864
Diversions: Blw Abiquiu Diversions 0 2568
Abv Confluence Diversions 0 11076
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Table J-11. Rio Chama FLO-2D Model INFLOWS & Diversions

FLO-2D SIM. Lag .
Type Name Time (days) Grid Element #
Blw Confluence Diversions 0 13026
Blw Chamita Diversions 0 14407

2.3.1 Depth Variable Roughness

The Middle Rio Grande has significant variability in bed form roughness from lower regime to upper
regime sediment transport as the flow approaches bankfull discharge. Upper regime plane bed can occur
at a location for one discharge and not occur at a later time at the same location and same discharge. If the
flow regime transitions from dunes to upper regime plane bed, the hydraulic roughness can decrease by as
much as 50%. To simulate this effect and improve the timing of floodwave progression through the
system, a depth variable roughness component was added to the model. It can be assigned on a reach
basis. The basic equation is for the channel element roughness nq as function of flow depth is:

Ng = Np le e—(r2 depth/dmax)

where:

ny = bankfull discharge roughness

depth = flow depth

dmax = bankfull flow depth

r2 = roughness adjustment coefficient prescribe by the user (0. to 1.2%
r.=1/e"

This equation provides that the variable depth channel roughness is equal to the bankfull roughness at
bankfull discharge. If the user assigns a roughness adjustment coefficient value (r2 = 0 to 1.2) for a given
reach, the roughness will increase with a decrease in flow depth; the higher the coefficient, the greater
that the increase in roughness.

This roughness adjustment will slow the progression of the floodwave advancing down the channel by
increasing the roughness for less than bankfull discharge. The roughness set for bankfull discharge will
not be affected. For example, if the depth is 20% of the bankfull discharge and the roughness adjustment
coefficient is set to 0.444, the hydraulic roughness of Manning’s n-value will be 1.4 times the roughness
prescribed for bankfull flow.

2.3.2 Depth Duration

To address issues associated with the Review regarding overbank flooding, a depth duration analysis was
coded into the model. An input data parameter is assigned a depth value (typically 0.5 ft.) and the FLO-
2D model then computes the duration in hours that this depth is exceeded by the floodplain inundation.
This computation is made on a grid element basis and can be plotted graphically with the MAXPLOT
processor program. For a given spring runoff hydrograph, the depth duration in hours can be displayed to
identify areas of the floodplain where the flood inundation is sufficient to support the riparian ecology in
terms of flushing forest litter, nutrient recycling, and cottonwood/willow Bosque regeneration. The depth
duration delineation can also support the prediction of slow floodplain velocity habitat for the silvery
minnow.
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2.3.3 Channel Hydraulics

The analysis of average channel hydraulics was expanded to include thalweg depth, flow velocity,
discharge, water surface slope, bed slope, energy slope, bed shear stress, wetted perimeter, top width,
hydraulic radius, width-to-depth ratio, and water surface elevation. This output data was written to file for
a range of discharges. It can then be analyzed on a grid element basis or over several grid elements in the
HYDROG post-processor program. The FLO-2D model was used to simulate steady flow, discharge
increments of three to five days to generate the output data files that can be interpolated with the
HYDROG program. HYDROG provides the opportunity to select a reach of river and a given discharge
to compute the average flow hydraulics in the reach. The average flow hydraulics for a selected discharge
are computed by interpolating discharge weighted and reach length weighted average hydraulic
conditions. The reach average hydraulics can be computed for any selected discharge ranging from 25 cfs
to 10,000 cfs assuming that the selected discharge can be conveyed by the channel at the reach location.
This channel hydraulic data can be useful in accessing silvery minnow and other aquatic habitat as
function of discharge.

2.3.4 Overbank Flooding

When overbank flooding is initiated in a given grid element, the simulation time (in hours) is written to an
output file along with the grid element number, the channel cross section, the thalweg flow depth,
velocity, discharge and water surface elevation. The volume of water (in acre-ft) on the floodplain for the
whole river system is also reported in the same file. The 40-year URGWOM planning model alternative
scenarios provide a wide range of spring flood hydrographs with variable peak discharge magnitude,
duration and timing. With floodwave attenuation associated with both channel and overbank storage, the
movement of the peak discharge and the corresponding time of initial overbank discharge through the
system is highly variable. Overbank discharges can be initiated at different times in different locations for
the same Cochiti Dam peak discharge release. The location of initial overbank flooding can be correlated
with flood frequency, habitat value and other parameters. This overbank flood information is also
provided on a reach basis corresponding with the reaches defined for the Review.

2.34.1 Overbank Flow Areal Representation

It is important to clarify the depiction of the predicted overbank flow areas using the FLO-2D model
application for the URGWOM hydrographs.

1. The Rio Grande FLO-2D model(s) predict floodplain inundation using a 500 ft grid system. The
500 ft grid element is represented by one elevation and roughness. Topographic variation within
the grid element varies, either as mounds or depressions or as a gradual slope of a hillside or
bluff. This means that flooding could occur either sooner than predicted by the FLO-2D model or
perhaps not at all when predicted by the FLO-2D model for a given grid element if the discharge
is approximately bankfull. As was illustrated at the meeting, cattle trampled range lines provide a
gully running from the river bank to the levee that could initiate flooding along the levee at an
elevation of perhaps 2 ft lower than that predicted by the model.

2. The predicted maximum areas of inundation are summed during model simulation and reported in
the SUMMARY.OUT files. These areas are based on the 500 ft grid element representation for
the Rio Grande models and 200 ft for the Rio Chama model. Some portion of a flooded grid
element can appear on both sides of a levee, or perhaps on the side of a bluff. These grid elements
could be assigned area reduction (ARF) values to account for the area outside of the active
floodplain. They were not because:
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0 An effort was made to balance the number of grid elements with portions inside and
outside the levee.

0 This detailed task was not a priority or deemed necessary for the magnitude of the system
being modeled.

3. The overall accuracy of the entire area of inundation for a given URGWOM hydrograph is not
compromised by this lack of detail.

4. In post processing of FLO-2D results the creation of contours to depict overbank flooding can be
based on either grid element flow depths or flow depths that are assigned to every DTM point.
The flow depth contours that have been created are based on the grid element resolution.

0 Any contour generating program (e.g. surface modeling program) has a certain level of
resolution in creating contour plots. Based on parameters such as line weight, smoothing,
number of vertices, algorithm, etc., the contour lines can vary their representation of the
flood area or topography. Common hurdles associated with contour line representation
are crossing features, crossing contours lines, and extending outside the represented area.
In some of the more advanced surface modeling programs breaklines are often used to
control contour line creation. MAPPER has a simple contour routine that has to work
within the constraints imposed by MapObijects. Mapper does not have breakline
capabilities thus; the generated contours lines of flooding that are created as shape files
will misrepresent some of the flooded areas. These contour lines will cross the levee in
places and perhaps overlay areas with steep slopes.

It is important to recognize that the depiction of the flooded areas with shaded contours and shape files
deviates from the FLO-2D computed flood areas. The individual shape polygons are only a general
representation of the computed flood areas predicted by the model. The shape polygon areas will not add
up to the computed FLO-2D maximum areas of inundation. Any adjustment of the contours or shape
polygon could result in a further deviation from computed maximum flooded areas that are predicted as
function of the discharge magnitude and duration and the channel geometry and flow hydraulics.

It is also important to realize that the application of the FLO-2D model and MAPPER programs have
been consistent for all the URGWOM hydrographs. The same data base was used for every FLO-2D
simulation. The contour plotting was automated in MAPPER and the same contour smoothing and
resolution parameters were applied for the generation of every shape file. Although the shape polygon
images may not “neatly overlay” other spatial data layers and images available in the study reach, the size
and shape of the polygons have been created uniformly without additional adjustment and therefore can
be used in a comparative study of URGWOM alternative hydrographs.

2.4 Summary Results — FLO-2D Simulations Supporting the
Review

The results of the FLO-2D modeling supporting the Review are summarized in spreadsheets. Qualitative
depictions of potential overbank inundation for a given FLO-2D simulation is also provided for in graphic
shapefiles. The attributes that are included in the shapefiles are discussed in the following paragraph.

The original flood depth shapefile for a specific FLO-2D simulation is created using the MAPPER post-
processing program internal to FLO-2D. In Mapper, a representative contouring interval has been selected
and consistently used for all post processing of URGWOM simulations. The resulting shapefile from
Mapper is then opened in ArcGIS (ArcMap Ver 8.1) an area field is generated and additional X,Y data is
joined to the basic flood depth polygons. The X,Y data that is joined includes the following information;
the grid cells which experience flood depth of 0.5 ft and higher for a minimum of 1 hour duration
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(duration reported as hours), and the maximum floodplain velocity experienced at the grid cell during the
simulation (reported as feet per second). There are additional fields included in the attribute tables that

count occurrences of, average, and report maximum and minimum grid cell data that falls within a

specific flood depth polygon.

Table J-12 through Table J-32 list the summary spreadsheet results of the FLO-2D simulations for all
the reaches modeled with FLO-2D. Also in the tables are the duration of each simulation.

Table J-12. MRG FLO-2D Results

Base Run Version 2 (BaseRun-
11.13.03)
Timestamp: Nov 24, 2003 3:52PM MST (on urg3) Max Wetted Floodplain Area
Year Sinjrlij:ﬁgon Period Iéeoilaﬁ} Reach 10 Reach 12 | Reach 13 | Reach 14
(days) (cfs) (acres) (acres) (acres) (acres)
2003 77 Apr 27 - Jul 12 4370 0.00 3.58 16.78 3919.88
2005 86 Mar 24 - Jun 17 5617 35.84 378.16 670.48 6402.28
2007 43 Mar 22 - May 3 4316 0.00 0.00 11.05 4519.88
2010 43 Mar 22 - May 3 4345 0.00 0.00 11.05 4521.11
2011 43 Mar 22 - May 3 4355 0.00 0.00 11.05 4518.46
2017 95 Aprl-Jul4 7386 41551 1393.32 2471.6 7266.70
2018 91 Apr 20 - Jul 19 5379 0.00 60.82 163.13 5146.74
2021 91 Apr 21 - Jul 20 5380 0.00 60.82 163.13 5138.89
2025 64 Apr 28 - Jun 30 5177 0.00 31.34 120.20 4850.37
2026 125 Mar 27 - Jul 29 6915 293.25 814.80 898.08 5327.11
2027 61 Apr 30 -Jun 29 5175 0.00 31.34 120.20 484451
2028 81 Apr 4 -Jun 23 5776 49.48 155.40 232.16 5275.31
2029 85 Apr 17 - Jul 10 7009 330.86 1315.11 23131 6737.43
2030 86 Mar 23 - Jun 16 5406 0.00 271.52 571.79 6085.23
2031 126 Mar 11 - Jul 14 7514 1473.94 2152.96 3904.0 5526.50
2036 81 Apr 4 -Jun 23 5776 49.48 155.40 232.16 5289.64
2037 46 Mar 14 - Apr 28 3569 0.00 0.00 0.00 222459
2038 81 Apr 10 - Jun 29 7370 411.29 1323.70 2364.2 7033.34
2039 85 Mar 24 - Jun 16 5761 128.80 486.98 725.18 6425.56
2041 84 Apr15-Jul 7 4365 0.00 0.00 11.05 3544.54
2042 81 Apr 4 -Jun 23 5776 41.58 141.47 223.24 5285.13
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Table J-13. MRG FLO-2D Results

Alternative B - Wet (B-Wet)

Timestamp: Dec 1, 2003 10:11AM MST (on urg3) Max Wetted Floodplain Area
Year Simulation Time Period Peak at Cochiti | Reach 10 | Reach 12 | Reach 13 | Reach 14
(days) Gage Outflow(cfs) | (acres) (acres) (acres) (acres)
2003 83 Apr 15 - Jul 6 4164 0.00 0.00 7.21 23.58
2005 94 Mar 25 - Jun 26 6301 185.59| 1186.96| 2119.15| 4281.86
2007 60 Mar 17- May 15 4291 0.00 0.00 11.05 34.52
2010 59 Mar 17- May 14 4291 0.00 0.00 11.05 34.52
2011 60 Mar 17- May 15 4291 0.00 0.00 11.05 45.75
2017 94 Apr2-Jul4 8425 1319.61 2103.14 3947.52 5586.46
2018 70 May 11 - Jul 19 4210 0.00 0.00 5.29 14.14
2021 90 Apr21-Jul 19 5167 0.00 95.33 185.21 697.92
2025 62 Apr 29 - Jun 29 4950 0.00 9.55 27.38 56.14
2026 95 Apr 25 - Jul 28 7383 411.29 1217.78 1742.32 1678.10
2027 60 May 1 - Jun 29 3873 0.00 0.00 0.00 0.00
2028 45 May 10 - Jun 23 6287 185.59 522.45 642.39 1176.16
2029 80 Apr 21 -Jul 9 7224 337.75 1306.64 2228.48 3190.50
2030 86 Mar 23 - Jun 16 5346 0.00 422.66 814.89 2566.11
2031 120 Mar 10 - Jul 7 8448 1476.85 2156.63 3922.26 5520.03
2036 45 May 10 - Jun 23 6287 185.59 563.28 726.52 1492.94
2037 41 Mar 15 - Apr 24 3236 0.00 0.00 0.00 0.00
2038 64 Apr 10 -Jun 12 8414 1024.78 1657.87 3009.11 4574.33
2039 85 Mar 24 - Jun 16 5401 0.00 462.38 825.52 2540.31
2041 84 Apr 15- Jul 7 4156 0.00 0.00 5.29 17.68
2042 130 Apr4 - Aug 11 6287 185.59 654.56 887.10 209451
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Table J-14. MRG FLO-2D Results

Alternative D - Normal-Wet

Timestamp: Nov 26, 2003 9:49AM MST (on urg3) Max Wetted Floodplain Area
Year Siml_t:ﬁéion Period Peak at Cochiti | Reach 10 | Reach 12 | Reach 13 | Reach 14
(days) (cfs) (acres) (acres) (acres) (acres)
2003 86 Apr 14 -Jul 8 4588 0.00 3.82 10.99 17.68
2005 86 Mar 24 - Jun 17 5987 134.54 779.41 1324.62 3854.02
2007 41 Mar 22 - May 1 4324 0.00 0.00 11.05 48.45
2010 43 Mar 21 - May 2 4369 0.00 0.00 11.05 48.45
2011 41 Mar 22 - May 1 4367 0.00 0.00 11.05 48.45
2017 96 Aprl-Julb 7287 396.11| 1428.08| 2557.22| 5049.00
2018 70 May 11 - Jul 19 4236 0.00 0.00 5.29 14.14
2021 90 Apr21-Jul 19 5520 0.00 246.21 383.80| 1208.54
2025 64 Apr 28 - Jun 30 5276 0.00 41.93 134.41 221.72
2026 96 Apr 25 - July 29 7262 385.78| 1096.12| 1528.52| 1965.63
2027 51 May 10 - Jun 29 3873 0.00 0.00 0.00 0.00
2028 45 May 10 - Jun 23 5776 30.10 112.37 150.76 321.66
2029 84 Apr 21 - Jul 13 7036 331.94 1313.85 2195.77 3451.59
2030 52 Mar 24 - May 14 5299 0.00 193.39 628.98 2298.96
2031 101 Apr 3-Jul 12 7525 472.53 1408.40 2644.71 5562.38
2036 45 May 10 - Jun 23 5776 30.10 115.82 226.42 380.70
2037 42 Mar 15 - Apr 25 3236 0.00 0.00 0.00 0.00
2038 70 Apr9 -Jun 17 7375 411.29 1411.15 2442 .83 4318.76
2039 52 Mar 24 - May 14 5299 0.00 193.39 630.61 2304.83
2041 71 Apr 27 - Jul 6 4579 0.00 3.82 22.26 49.14
2042 79 Aprd-Junl 5282 0.00 63.99 153.63 969.55
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Table J-15. MRG FLO-2D Results

Alternative E

Timestamp: Nov 26L,jr2;)3?)3 9:49AM MST (on Max Wetted Floodplain Area
Year Simglation Period PERLS at Reach 10 | Reach 12 | Reach 13 | Reach 14

Time Cochiti

(days) (cfs) (acres) (acres) (acres) (acres)
2003 85 Apr 14 - Jul 7 4418 0.00 7.19 16.78 45.75
2005 83 Mar 24 - Jun 14 6656 264.55 1408.43 2607.79 4920.22
2007 60 Mar 16 - May 14 4324 0.00 0.00 11.05 48.45
2010 60 Mar 16 - May 14 4369 0.00 0.00 11.05 48.45
2011 58 Mar 17 - May 13 4368 0.00 0.00 11.05 48.45
2017 114 Mar 14 - Jul 5 8755| 1768.50| 2391.96| 4226.20| 5669.78
2018 70 May 11 - Jul 19 4110 0.00 0.00 5.29 14.14
2021 92 Apr 20 - Jul 20 5422 0.00 39.91 110.93 370.21
2025 63 Apr 28 - Jun 29 5205 0.00 66.56 165.37 351.45
2026 123 Mar 27 - Jul 27 7590 569.02| 1343.79| 2122.85| 2869.23
2027 112 Apr 30 - Aug 19 3874 0.00 0.00 0.00 7.06
2028 79 Apr 6 - Jun 23 6757 255.50 790.44 986.06| 1695.82
2029 81 Apr 21 -Jul 10 7480 41551 1269.43| 1928.12| 6482.44
2030 86 Mar 23 - Jun 16 5347 0.00 426.50 815.11| 2562.24
2031 121 Mar 10 - Jul 8 9401| 2497.39| 2689.61| 4588.54| 6746.90
2036 79 Apr 6 to Jun 23 6756 255.50 786.58 983.92 1683.87
2037 41 Mar 15 - Apr 24 3236 0.00 0.00 0.00 0.00
2038 64 Apr9-Junil 8346 1071.35 1835.41 3345.26 5057.77
2039 86 Mar 23 - Jun 16 5403 0.00 459.53 823.92 2576.83
2041 85 Apr 14 - Jul 7 4410 0.00 3.58 11.05 36.42
2042 80 Apr3-Jun2l 7503 370.22 1134.54 1613.08 2369.61

Upper Rio Grande Water Operations Review FEIS J-33



Appendix J — FLO-2D Model

Table J-16. MRG FLO-2D Results

Alternative | dry

Timestamp: Dec 16, 2003 9:28AM MST (on urg3) Max Wetted Floodplain Area
Year [Simulation Time Period Peak at Cochiti | Reach 10 | Reach 12 | Reach 13 | Reach 14
(days) (cfs) (acres) (acres) (acres) (acres)

2003 85 4/14-717 4418 0.00 3.58 16.78|  2609.62
2005 90 3/24-6/21 5709 3.57 246.03 627.05 5121.74
2007 60 3/16-5/14 4323 0.00 0.00 11.05| 3070.41
2010 60 3/16-5/14 4369 0.00 0.00 11.05 3469.01
2011 53 3/22-5/13 4368 0.00 0.00 11.05| 3496.93
2017 113 3/14-7/4 7428 41551 1374.12 2433.79 6826.22
2018 88 4/23-7/19 5421 0.00 115.58 153.37| 4683.38
2021 92 4/20-7/20 5422 0.00 115.58 153.37| 4687.87
2025 63 4/28-6/29 5178 0.00 27.14 102.90| 3724.77
2026 123 3/27-7/27 6920 306.93 892.02 1142.85 5092.10
2027 61 4/30-6/29 5176 0.00 31.34 125.94 4096.04
2028 79 4/6-6/23 5777 47.31 155.40 351.36 4799.73
2029 82 4/20-7/10 7049 330.86 1270.97 2079.33 5462.82
2030 87 3/22-6/16 5566 0.00 143.92 500.69 5323.39
2031 125 3/10-7/12 7530 471.99 1461.06 2806.74 7794.44
2036 80 4/5-6/23 6273 172.35 277.36 467.93 4856.15
2037 47 3/14-4/29 3236 0.00 0.00 0.00 230.61
2038 82 4/9-6/29 7381 405.55 1273.82 2130.25 5855.14
2039 86 3/23-6/16 5997 128.80 504.92 739.88 6514.75
2041 85 4/14-7/7 4409 0.00 0.00 11.05 3702.22
2042 81 4/3-6/22 5777 49.48 152.94 232.16 5387.11
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Table J-17. MRG FLO-2D Results

Alternative | - Normal (I-Normal)

Timestamp: Dec 16, 2003 9:28AM MST (on urg3)

Max Wetted Floodplain Area

Year Simrl;?;ion Period Peak at Cochiti | Reach 10 | Reach 12 Reach 13 Reach 14
(days) ou tﬁg\?ve(cfs) (acres) (acres) (acres) (acres)
2003 73 April 26-July 7 4418.11 0.00 3.58 16.78 3904.55
2005 90 March 24-June 21 5709.44 35.84 383.62 672.46 6250.86
2007 43 March 22-May 3 4323.34 0.00 0.00 11.05 4452.92
2010 43 March 21-May 2 4368.73 0.00 0.00 11.05 4476.75
2011 42 March 22-May 2 4368.01 0.00 0.00 11.05 4515.41
2017 95 April 1-July 4 7270.07 390.37 1392.37 2469.88 7255.62
2018 70 May 11-July 19 5337.29 0.00 54.91 131.68 4979.60
2021 91 April 21-July 20 5421.94 0.00 60.82 163.13 5141.91
2025 63 April 28-June 29 5177.82 0.00 31.34 120.20 4852.31
2026 96 April 24-July 28 7179.50 352.85 962.32 1190.32 5611.17
2027 51 May 10-June 29 4613.06 0.00 3.58 11.05 3614.99
2028 51 May 4-June 23 5777.00 53.05 155.40 232.16 5142.47
2029 81 April 21-July 10 7048.42 325.12 1306.48 2325.98 6861.27
2030 86 March 23-June 16 5299.00 0.00 193.64 630.61 4910.27
2031 127 March 10-July 14 7527.12 483.47 1457.66 2776.65 7288.33
2036 50 May 5-June 23 6273.00 172.35 288.84 486.04 3890.83
2037 42 March 14-April 24 3236.25 0.00 0.00 0.00 0.00
2038 70 April 9-June 17 7381.34 411.29 1406.09 2447.10 5754.9
2039 86 March 23-June 16 5299.00 0.00 183.94 618.83 4876.03
2041 73 April 26-July 7 4409.51 0.00 3.58 11.05 920.77
2042 67 April 3-June 8 5370.33 0.00 86.49 212.20 3244.85
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Table J-18. MRG FLO-2D Results

Alternative | - Wet (I-Wet)

Timestamp: Dec 16, 2003 9:28AM MST (on urg3) Max Wetted Floodplain Area
Year Siml_t:ﬁéion Period Peak at Cochiti | Reach 10 | Reach 12 | Reach 13 | Reach 14
(days) (cfs) (acres) (acres) (acres) (acres)
2003 72 Apr 27 - Jul 7 4418.00 0.00 3.58 16.78 45.75
2005 82 Mar 25 - Jun 14 5709.00 35.84 702.41 1138.87 3190.11
2007 43 Mar 22 - May 3 4323.00 0.00 0.00 11.05 48.45
2010 44 Mar 21 - May 3 4368.00 0.00 0.00 11.05 48.45
2011 43 Mar 22 - May 3 4368.00 0.00 0.00 11.05 48.45
2017 94 Apr2-Jul4 7274.00 390.37 1428.32 2557.74 4884.40
2018 70 May 11 - Jul 19 4110.00 0.00 0.00 5.29 14.14
2021 92 Apr 20 - Jul 20 5421.92 0.00 60.82 163.13| 5140.88
2025 63 Apr 28 - Jun 29 5177.88 0.00 3134 120.20| 4851.25
2026 96 Apr 24 - Jul 28 7146.74 328.30 852.13| 1006.77| 5511.65
2027 51 May 10 - Jun 29 3873.88 0.00 0.00 0.00[ 1512.77
2028 46 May 9 - Jun 23 5776.00 30.10 106.85 150.98| 4901.59
2029 81 Apr 21 -Jul 10 7032.54 313.64 1127.32 1577.76 6231.19
2030 53 Mar 23 - May 14 5299.00 0.00 106.97 384.80 5625.38
2031 122 Mar 10 - Jul 9 7472.99 468.44 1412.43 2655.37 5563.57
2036 46 May 9 - Jun 23 5776.00 30.10 115.90 220.68 374.96
2037 42 Mar 15 - Apr 25 3236.27 0.00 0.00 0.00 0.00
2038 68 Apr9-Junib 7381.3 405.55 1325.43 2357.77 5815.05
2039 86 Mar 23 - Junl6 5299.00 0.00 193.39 627.94 2305.24
2041 73 Apr 26 - Jul 7 4409.6 0.00 3.58 11.05 36.42
2042 80 Apr3-Jun2l 5282.00 0.00 58.25 137.39 911.75
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Table J-19. Above Cochiti FLO-2D Results

Base Run Version 2 (BaseRun-11.13.03)

Max Wetted
Floodplain Area

Max Wetted
Floodplain Area

Timestamp: Feb 26, 2004 1:38PM MST (on urg3)

Year Simulation Time Period ~ Peak Inflow Reach 8 Reach 9
(days) (cfs) (acres) (acres)
2003 14 5/2/03-5/14/03 4097 16.97 0.00
2005 28 4/10/05-5/7/05 5265 111.83 0.00
2007 17 4/8/07-4/24/07 4385 16.97 0.00
2010 17 4/8/10-4/24/10 4419 16.97 0.00
2017 74 4/14/17-6/26/17 9283 802.26 37.74
2018 43 5/11/18-6/22/18 5060 108.99 0.00
2019 6 5/4/19-5/9/19 3751 6.52 0.00
2021 43 5/11/21-6/22/21 5060 108.99 0.00
2024 6 5/4/19-5/9/19 3751 6.52 0.00
2025 23 5/14/25-6/5/25 4733 73.96 0.00
2026 71 4/26/26-7/5/26 6959 327.63 4.45
2027 17 5/14/27-5/30/27 4733 73.96 0.00
2028 57 4/7/28-6/2/28 6969 327.42 4.45
2029 65 4/22/29-6/25/29 6635 284.67 0.00
2030 28 4/10/30-5/7/30 5263 115.42 0.00
2031 91 4/6/31-7/5/31 8486 724.48 46.46
2032 4 5/5/32-5/8/32 3558 6.52 0.00
2034 6 5/4/34-5/9/34 3731 6.52 0.00
2036 55 4/7/36-5/31/36 6969 330.58 4.45
2037 6 4/10/37-4/15/37 3607 6.52 0.00
2038 54 4/17/38-6/9/38 7286 416.98 13.31
2039 27 4/10/39-5/6/39 5265 111.83 0.00
2041 14 5/2/41-5/15/41 4097 16.97 0.00
2042 54 4/7142-5/30/142 6969 330.58 4.45
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Table J-20. Above Cochiti FLO-2D Results

Alternative B - Wet (B-Wet) Max Wetted Floodplain Area
Timestamp: Feb 26, 2004 1:38PM MST (on urg3)
Year | Simulation Time Period ~ Peak Inflow Reach 8 Reach 9
(days) (cfs) (acres) (acres)

2003 7 5/3/03-5/9/03 3832 9.81 0.00
2005 26 4/10/05-5/5/05 4997 103.26 0.00
2007 11 4/8/07-4/18/07 4342 13.39 0.00
2010 11 4/8/10-4/18/10 4342 13.39 0.00
2011 11 4/8/11-4/18/11 4342 13.39 0.00
2017 74 4/14/17-6/26/17 8082 410.37 8.83
2018 6 5/16/18-5/21/18 3709 16.97 0.00
2021 15 5/12/21-5/26/21 4795 98.91 0.00
2024 3 5/6/24-5/8/24 3462 6.52 0.00
2025 18 5/18/25-6/4/25 4468 64.01 0.00
2026 64 5/3/26-7/5/26 7313 358.39 4.45
2028 12 5/20/28-5/31/28 5736 209.50 0.00
2029 51 5/4/29-6/23/29 6370 254.71 0.00
2030 7 4/13/30-4/19/30 3895 22.71 0.00
2031 87 4/9/31-7/4/31 8485 710.05 46.46
2036 12 5/20/36-5/31/36 6045 238.87 0.00
2038 50 4/17/38-6/5/38 7021 366.01 8.83
2039 7 4/13/39-4/19/39 3895 22.71 0.00
2041 7 5/3/41-5/9/41 3832 9.81 0.00
2042 50 4/7142-5/26/42 6384 269.52 0.00
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Table J-21. Above Cochiti FLO-2D Results

Alternative D - Normal - Wet (D-NmI-Wet) Max Wetted Floodplain Area
Timestamp: Feb 26, 2004 1:38PM MST (on urg3)
Year | Simulation Time Period ~ Peak Inflow Reach 8 Reach 9
(days) (cfs) (acres) (acres)

2003 40 5/2/03-6/10/03 4273 34.44 0.00
2005 29 4/10/05-5/8/05 5422 129.33 0.00
2007 19 4/8/07-4/26/07 4386 16.97 0.00
2010 19 4/8/10-4/26/10 4420 16.97 0.00
2011 19 4/8/11-4/26/11 4426 16.97 0.00
2017 74 4/14/17-6/24/17 8462 466.71 17.78
2018 30 5/16/18-6/14/18 4077 16.97 0.00
2021 44 5/11/21-6/23/21 5237 108.99 0.00
2022 3 5/17/22-5/19/22 3507 6.52 0.00
2023 3 5/17/23-5/19/23 3507 6.52 0.00
2024 9 5/3/24-5/11/24 3928 9.81 0.00
2025 23 5/13/25-6/4/25 4909 78.11 0.00
2026 64 5/3/26-7/5/64 6981 335.72 4.45
2028 13 5/20/28-6/1/28 6045 241.67 0.00
2029 57 5/4/29-6/29/29 6812 301.88 4.45
2030 7 4/13/30-4/19/30 3895 22.71 0.00
2031 88 4/9/31-7/5/31 8485 710.05 46.46
2036 13 5/20/36-6/1/36 6045 233.67 0.00
2038 51 4/17/38-6/6/38 7463 427.14 17.78
2039 7 4/13/39-4/19/39 3895 22.71 0.00
2041 40 5/2/41-6/10/41 4273 34.44 0.00
2042 50 417142-5/26/42 5923 227.40 0.00
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Appendix J — FLO-2D Model

Table J-22. Above Cochiti FLO-2D Results

Alternative E (E-All e
Timestamp: Mar 1, 2004 9:42AM MST (on urg3)
Year Sin}t;:zteion Period In?f:vl\j Reach 8 Reach 9
(days) (cfs) (acres) (acres)

2003 13 May 2 - May 14 4097 16.97 0.00
2005 27 April 10 - May 6 5265 111.83 0.00
2007 16 April 8 - April 23 4386 16.97 0.00
2010 16 April 8 - April 23 4418 16.97 0.00
2011 16 April 8 - April 23 4427 16.97 0.00
2017 73 April 14 - June 25 8289 442.42 17.78
2018 5 May 16 - April 20 3703 16.97 0.00
2021 42 May 11 - June 21 5060 108.99 0.00
2024 5 May 4 - May 8 3751 6.52 0.00
2025 22 May 14 - June 4 4733 73.96 0.00
2026 63 May 3 - July 4 6968 331.62 4.45
2028 12 May 20 - May 31 6043 234.70 0.00
2029 52 May 4 - June 24 6635 283.63 0.00
2030 6 May 13 - May 18 3896 22.71 0.00
2031 87 April 9 - July 4 8485 712.42 46.46
2036 12 May 20 - May 31 6043 234.70 0.00
2038 49 April 17 - June 4 7286 421.40 13.31
2039 6 April 13 - April 18 3895 22.71 0.00
2041 13 May 2 - May 14 4097 16.97 0.00
2042 49 April 7 - May 25 6082 238.87 0.00
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Appendix J — FLO-2D Model

Table J-23. Above Cochiti FLO-2D Results

Alternative 1 - Dry Ver. 2 (I-Dry) Max Wetted Floodplain Area
Timestamp: Mar 1,2004 9:42AM MST (on urg3)
Year | Simulation Time Period ~ Peak Inflow Reach 8 Reach 9
(days) (cfs) (acres) (acres)

2003 14 5/2/03-5/15/03 4097 16.97 0.00
2005 28 4/10/05-5/7/05 5265 111.83

2007 17 4/8/07-4/24/07 4385 16.97 0.00
2010 17 4/8/10-4/24/10 4419 16.97 0.00
2011 17 4/8/11-4/24/11 4427 16.97 0.00
2017 74 4/14/17-6/26/17 9283 810.17 37.74
2018 43 5/11/18-6/22/18 5060 108.99 0.00
2019 6 5/4/19-5/9/19 3751 6.52 0.00
2021 43 5/11/21-6/22/21 5060 108.99 0.00
2024 6 5/4/24-5/9/24 3751 6.52 0.00
2025 23 5/14/25-6/5/25 4733 73.96 0.00
2026 71 4/26/26-7/5/26 6960 330.58 4.45
2027 17 5/14/27-5/30/27 4733 73.96 0.00
2028 44 4/20/28-6/2/28 6969 32851 4.45
2029 64 4/23/29-6/25/29 6635 286.42 0.00
2030 25 4/13/30-5/7/30 4603 73.96 0.00
2031 89 4/8/31-7/5/31 8486 724.48 46.46
2032 4 5/6/32-5/9/32 3690 6.52 0.00
2034 5 5/5/34-5/9/34 3725 6.52 0.00
2036 55 4/8/36-6/1/36 6969 328.51 4.45
2038 54 4/17/38-6/9/38 7286 417.76 13.31
2039 17 4/10/39-4/26/39 5265 115.42 0.00
2041 14 5/2/41-5/15/41 4097 16.97 0.00
2042 55 4/7/42-5/31/42 6969 330.58 4.45
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Appendix J — FLO-2D Model

Table J-24. Above Cochiti FLO-2D Results

Alternative | - Normal (I-Normal) Max Wett/::?ezloodplain
Timestamp: Mar 1, 2004 9:42AM MST (on urg3)
Year Sin_qu#gzion Period Inlile:vlv( Reach 8 Reach 9
(days) (cfs) (acres) (acres)

2003 14 5/2/03-5/15/03 4097 16.97 0.00
2005 28 4/10/05-5/7/05 5265 111.83 0.00
2007 17 4/8/07-4/24/07 4385 16.97 0.00
2010 17 4/8/10-4/24/10 4419 16.97 0.00
2011 17 4/8/11-4/24/11 4427 16.97 0.00
2017 74 4/14/17-6/26/17 8289 442.42 17.78
2018 41 5/13/18-6/22/18 5023 108.99 0.00
2019 4 5/23/19-5/26/19 3618 6.52 0.00
2021 43 5/11/21-6/22/21 5060 108.99 0.00
2024 6 5/4/24-5/9/24 3751 6.52 0.00
2025 23 5/14/25-6/5/25 4733 73.96 0.00
2026 64 5/3/26-7/5/26 6969 336.32 4.45
2027 10 5/24/27-6/2/27 4086 22.71 0.00
2028 24 5/10/28-6/2/28 6969 324.84 4.45
2029 55 5/2/29-6/25/29 6635 286.42 0.00
2030 7 4/13/30-4/19/30 3896 22.71 0.00
2031 88 4/9/31-7/5/31 8486 724.01 46.46
2036 24 5/10/36-6/2/36 6969 324.84 4.45
2038 50 4/17/38-6/5/38 7286 421.40 13.31
2039 7 4/13/39-4/19/39 3896 22.71 0.00
2041 14 5/2/41-5/15/41 4097 16.97 0.00
2042 51 4/7142-5/27/42 6649 291.95 4.45
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Appendix J — FLO-2D Model

Table J-25. Above Cochiti FLO-2D Results

Alternative | - Wet (I-Wet) Max Wett/::?ezloodplain

Timestamp: Mar 1, 2004 9:42AM MST (on urg3)
Year Sin_qu#gzion Period ]nf‘)lz?/\'/( Reach 8 Reach 9

(days) (cfs) (acres) (acres)
2003 14 5/2/03-5/15/03 4097 16.97 0.00
2005 28 4/10/05-5/7/05 5265 111.83 0.00
2007 17 4/8/07-4/24/07 4386 16.97 0.00
2010 17 4/8/10-4/24/10 4418 16.97 0.00
2011 17 4/8/11-4/24/11 4428 16.97 0.00
2017 74 4/14/17-6/26/17 4427 16.97 0.00
2018 6 5/16/18-5/21/18 8289 442.42 17.78
2021 43 5/11/21-6/22/21 3703 16.97 0.00
2024 6 5/4/24-5/9/24 5060 108.99 0.00
2025 23 5/14/25-6/5/25 3751 6.52 0.00
2026 64 5/3/26-7/5/26 4733 73.96 0.00
2028 13 5/20/28-6/1/28 6968 334.25 4.45
2029 53 5/4/29-6/25/29 6043 234.70 0.00
2030 7 4/13/30-4/19/30 6635 284.67 0.00
2031 88 4/9/31-7/5/31 3896 22.71 0.00
2036 13 5/20/36-6/1/36 8485 710.16 46.46
2038 50 4/17/38-6/5/38 7286 421.40 13.31
2039 7 4/13/39-4/19/39 3896 22.71 0.00
2041 14 5/2/41-5/15/41 4097 16.97 0.00
2042 50 4/7/42-5/26/42 5304 213.89 0.00
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