Southern Sandoval County Arroyo Flood Control Authority
Flood Control Today - for a Safe Tomorrow

What is the Southern Sandoval County Arroyo Flood Control Authority?
The Southern Sandoval County Arroyo Flood Control Authority (SSCAFCA) is an independent corporate political body with an
elected board empowered to undertake the acquisition, improvement, maintenance and operation of flood and storm water
control facilities on streams and watersheds which enter, originate or cross the Authority’s facilities. SSCAFCA was
established in 1990 by New Mexico Statute Section 72-19-1 through 72-19-103.

THE MISSION OF SSCAFCA IS TO:
Protect citizens and property by implementing proven flood control solutions that:


manage our watersheds prudently for future generations



enhance the Quality of Life



create the most appealing multi-use facilities



set an example of quality, integrity, leadership, and professionalism



educate the public concerning flood hazards



administer public funds prudently

SSCAFCA Goals and Commitments:
GOAL #1: To provide flood protection up to the 100 year storm for the public health, safety and
welfare of residents and properties within its boundaries.
GOAL #2: To recognize the value of land purchased or controlled for floodways as areas with
multi-use potential.
GOAL #3: To reduce sediment and erosion within the boundaries of the flood control authority.
GOAL #4: To assist in the coordination of flood control with other entities for the common good
of the public.

Unique Features of SSCAFCA’s
Jurisdiction:
Natural Arroyo Systems


Increased sediment and erosion



Lateral channel movement



Slower moving stormwater



Improved Wildlife Habitat and corridors



Opportunity for Multi-use facilities

1

SSCAFCA’s has over 510,000 feet of channel in its jurisdiction and of
that only 7% or approximately 33,103 feet is hard-lined channel. The
majority of SSCAFCA’s water conveyance systems are natural sandy
sided and sandy bottom arroyos. Natural arroyos allow for infiltration of
rain and snow melt into the ground with the possibility of recharging the
aquifer. Another advantage of a natural arroyo is the reduced speed at
which the stormwater travels down the arroyo unlike a hard lined
channel. On sunny days, citizens can enjoy taking a hike in an arroyo
or spend time at a multi use facility where soccer fields reside in a dam
basin. Natural arroyos provide habitat to a wide variety of species
along with corridors for wildlife to travel.

Although the natural arroyos have many benefits for the community they can also be hazardous in large storm events when
water carries sediment and errodes the arroyo sides. The sediment can quickly fill in the space under bridges and crossing
structures causing water and debris to back log and expand the flood area. Rapid moving stormwater has undercut roads and
culverts leaving large gulleys and washes. SSCAFCA has established a Lateral Errosion Envelope (LEE Line) to protect
citizen from buidling too close to the edge of an arroyo.

1041 Commercial Drive S.E., Rio Rancho, NM 87124 (505) 892-RAIN (7246) www.sscafca.com
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Montoyas Watershed
60.6 square miles
Hydrology: 2011

Venada Watershed
16.4 square miles
Hydrology: 2012

Barranca Watershed
12.5 square miles
Hydrology: 2010

Unnamed Arroyo
Watershed
0.5 square miles
Hydrology: 2009

Qp: 470 cfs
V: 45 ac-ft
Qp: 3,150 cfs
V: 750 ac-ft

Willow Creek
Watershed
2 square miles
Hydrology: 2013

Qp: 380 cfs
V: 62 ac-ft
Qp: 670 cfs
V: 37 ac-ft

Calabacillas Watershed
69.2 square miles
Hydrology: 2014

Qp: 210 cfs
V: 17 ac-ft
Qp: 3,840 cfs
V: 451 ac-ft
Qp: 9,120 cfs
V: 2,588 ac-ft

Black Watershed
10.2 square miles
Hydrology: 2013

Qp: Peak Flow
V: Runoff Volume
Existing conditions
as of model date,
SSCAFCA 100-year
design storm
* Calabacillas results
above confluence
with West Branch
Tributary

Qp: 3,050 cfs
V: 709 ac-ft

Qp: 11,000 cfs*
V: 1,799 ac-ft*
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Flood Risk Analysis: Potential Impacts of Climate Change on
the Upper Calabacillas Arroyo
Prepared by Gerhard Schoener, Watershed Scientist
Southern Sandoval County Arroyo and Flood Control Authority

1. Background
The Central New Mexico Climate Change Scenario Planning Project, led by the Mid-Region Council of
Governments (MRCOG) and the U.S. Department of Transportation’s Volpe Center, analyzed strategies
to prepare for the impacts of climate change in the greater Albuquerque area. One of the anticipated
impacts of climate change is an increase in the magnitude and frequency of extreme precipitation
events, leading to an increase in extreme floods. The Southern Sandoval Country Arroyo Flood Control
Authority (SSCAFCA) conducted a case study to assess potential implications for existing and future
urban development, infrastructure, and public safety, in the upper Calabacillas Arroyo.
The first step in this study was to determine if a link could be established between climate change and
increased flood risk based on general circulation models. Once established, SSCAFCA applied factors by
which the 100-year flood event may increase over time and modeled the assumed increase in storm
magnitude through hydrologic and hydraulic models for the Calabacillas Arroyo watershed.
Baseline Climate Model Data
Global climate models, or general circulation models (GCM) are global scale atmospheric and ocean
circulation models used to estimate changes in temperature and precipitation, among other variables,
as a result of increased greenhouse gas concentrations in the atmosphere. The World Climate Research
Programme’s Coupled Model Intercomparison Project Phase 5 (CMIP 5) represents an archive for output
from GCM runs by different models for different emissions scenarios. These results (typical spatial unit
of one or two degrees square) have been bias corrected and spatially downscaled to 1/8th degree square
(approximately 56 square miles) based on historic point observations. Downscaled CMIP 5 data for one
grid cell in the SSCAFCA/ City of Rio Rancho area was obtained from the website http://gdodcp.ucllnl.org/downscaled_cmip_projections/ (see Figure 1).
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Figure 1: Spatial extent of the 1/8 degree model grid cell analyzed in this study

A total of 67 different GCM model runs with precipitation data at a daily time step were available for the
time period 1950-2099 (see Figure 2).

Figure 2: GCM models and emissions scenarios used for the analysis.
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2. Methods
To analyze changes in precipitation patterns over time, an annual maximum series (highest annual 24hour rainfall) was assembled for each GCM run for the historic period (1950-1999). The annual
maximum series were utilized to estimate the 100-year 24-hour storm using the Extreme Value Type I
Distribution. Using the same approach, 100-year 24-hour precipitation values were estimated for each
GCM run for the periods 2000-2049 and 2050-2099.1
Figure 3 shows boxplots of the percent change in the 100-year 24-hour precipitation value for both
future time periods compared to the historic period for each of the 67 GCM model runs.

% Change compared to 1950 to 1999
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-20%
-40%
2000 to 2049

2050 to 2099

Figure 3: Box plots of the percent change in 100-year 24-hr precipitation from 67 GCM runs for one 1/8 degree grid cell (56
square miles) in Sandoval County.

The comparison shows a small increase in the median 100-year 24-hour precipitation value for the
period ending in 2049 (not statistically significant), and a significant increase for the latter time period.
The median percent increase for the time period 2050-2099 was 10 percent, with the 95 percent
confidence interval ranging from approximately 1 percent to 15 percent (confidence interval based on
the non-parametric sign test).
Precipitation projections based on climate models are associated with large uncertainties; rather than
focus on the absolute magnitude of the increase, it is noteworthy that many of the GCM runs predict an
increase in precipitation variability and extreme events. It is also worth noting that this case study

1

This methodology was devised by Jesse Roach, at the time with Sandia National Labs, for use in the analysis of
CMIP data in the Central New Mexico Climate Change Project.
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analyzed only one model grid cell (56 square miles), but results predicting increased magnitude of
extreme events are consistent with other studies (Bureau of Reclamation, 2013).
In short, CMIP-5 data establishes that there is a need to prepare for more extreme precipitation events,
even though the exact magnitude of increase cannot be determined due to uncertainty in the data. To
assess the impacts of climate change on variable precipitation and greater flood risks, SSCAFCA assessed
the impacts of hypothetical storm events on the Calabacillas Watershed.
Case Study of Potential Climate Change Impacts
Potential impacts of increasing extreme events were explored using the Calabacillas Watershed, located
in Sandoval and Bernalillo Counties, New Mexico (see Figure 4).

Figure 4: The Calabacillas Watershed (black outline) drains to the Rio Grande from the west.
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A hydrologic model for the upper portion of the watershed was developed by SSCAFCA in cooperation
with the Albuquerque Metropolitan Arroyo Flood Control Authority (AMAFCA) as part of a regional
watershed management plan (SSCAFCA, 2014).
To assess the potential impacts of increased extreme rain events on the Calabacillas Watershed, the
hydrologic model was run using three different scenarios:
-

-

-

The 100-year 24-hour design storm, a hypothetical storm based on point precipitation estimates
from the NOAA 14 Atlas (SSCAFCA, 2009). In the Calabacillas Watershed, current point precipitation
estimates for the 100-year 24-hour storm range from 2.6 to 3.1 inches. The design storm is utilized
to design drainage infrastructure such as road crossings, channels, ponds and dams, and to
delineate floodplains; this is the current standard used by SSCAFCA.
A hypothetical storm based on 10 percent higher 100-year 24-hour point precipitation; it was
assumed that incremental rainfall would increase uniformly by 10 percent for every time increment
of the storm.
A hypothetical storm based on 25 percent higher 100-year 24-hour point precipitation; it was
assumed that incremental rainfall would increase uniformly by 25 percent for every time increment
of the storm.
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3. Results
Impacts of higher magnitude extreme events in the Calabacillas Watershed can be assigned to three
general categories: existing flood control infrastructure, floodplains, and erosion.
Existing Flood Control Infrastructure
Due to higher peak flows resulting from higher precipitation extremes, existing flood control
infrastructure can be adversely affected by climate change. In the Calabacillas Watershed, the road
crossing structure at Southern Blvd already has insufficient capacity under existing conditions.

Figure 5: Storm flows in the Calabacillas Arroyo overtopping Southern Blvd during the flood of September 13, 2013 (Source:
koat.com).

Figure 5 shows the Southern Blvd crossing during the storm of September 13, 2013. Storm flows
overtopped the roadway resulting in localized flooding upstream due to the ponding effect of the road
embankment (Figure 6).
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Extent of flooding

Figure 6: Extent of flooding upstream of Southern Blvd during the storm of September 13, 2013 (Source: koat.com).

Any further increase in flows would exacerbate the capacity and flooding problems at Southern Blvd.
This example illustrates how increased peak discharge can negatively affect existing drainage
infrastructure.
The predicted peak flow rate at Southern Blvd resulting from the 100-year design storm is approximately
8,000 cfs. The hydrologic model for the Calabacillas Watershed predicts that a 10 percent increase in the
100-year precipitation would lead to a 25 percent increase in peak flow at this point (see Table 1); a 25
percent increase in 100-year precipitation would lead to a 75% increase in peak flow at Southern Blvd.
Table 1: Approximate flow rates at Southern Blvd for existing conditions compared to hypothetical increases in the 100-year
24-hour rainfall due to climate change.

Model Scenario

Southern Blvd
Peak Flow Rate

Increase

Existing Conditions 100-year 24-hour design storm

8,000 cfs

--

10 percent increase of 100-year 24-hour rainfall

10,000 cfs

25%

25 percent increase of 100-year 24-hour rainfall

14,000 cfs

75%

Even moderate changes in precipitation can have dramatic impacts on peak discharge during extreme
storm events.
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Floodplains
Floodplains are areas inundated
during peak flow conditions. The
extent of a floodplain depends
largely on the topography.
Minimally incised channels with
wide, flat overbank areas are
more susceptible to increased
flooding, since a small rise in
water surface elevation can
substantially increase the
inundated area. Deeply incised
channels on the other hand may
only see a small floodplain
change, even if the flow rate
increases. Susceptibility to
flooding therefore has to be
analyzed on a case-by-case basis.
Figure 7 shows an area in the
Calabacillas Arroyo where an
increase in the 100-year storm
would dramatically alter the
floodplain and impact existing
development along the eastern
edge of the Arroyo. Approximately
30 homes would be completely in
the floodplain with a 10% increase
in the 100-year storm (yellow
line).

Figure 7: Existing 100-year floodplain (blue) in the Calabacillas Arroyo north of
Southern Blvd. Yellow and red lines indicate the estimated flood plain extents
for 10% and 25% higher precipitation.
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Erosion
Soils in the Calabacillas Watershed are predominantly sandy loams and are highly erosive. Flood waters
erode and transport large amounts of sediment, and arroyos migrate laterally over time. Erosion and
lateral migration can pose a significant threat to private property and public infrastructure adjacent to
arroyos, even in areas that are not within the floodplain.

Figure 8: Lateral migration of the Calabacillas Arroyo between 1952 and 2014.

Figure 8 illustrates how one reach of the Calabacillas Arroyo has changed over time. In the 60-year
period between 1952 and 2012, the banks of the arroyo moved more than 300 feet. One large storm in
2013 shifted the southern bank 70 feet further to the south (see yellow line, Figure 8). As extreme
events become more frequent and greater in magnitude, the rate of lateral migration will likely increase.
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4. Conclusions
This case study illustrates how anticipated increases in the magnitude and frequency of extreme rainfall
events due to climate change could have detrimental impacts on public health, safety and welfare,
particularly adjacent to major natural drainage ways such as the upper Calabacillas Arroyo.
Higher magnitudes of extreme rainfall will lead to increased peak flows. The Calabacillas case study
shows that a 10 percent increase in precipitation could lead to a 25 percent increase in peak discharge; a
25 percent increase in precipitation could lead to a 75 percent increase in flow.
Higher peak discharge may overwhelm existing drainage infrastructure, as well as planned facilities
designed based on current standards; furthermore, the extent of floodplains in low lying areas will
increase. More frequent storm flows and higher peaks will increase bank erosion and accelerate the
lateral migration of natural arroyos. Preservation of buffer areas adjacent to natural arroyos that
account both for floodplains and lateral migration will therefore become increasingly important in the
future.

5. References
Bureau of Reclamation (2013). West-Wide Climate Risk Assessment: Upper Rio Grande Impact
Assessment.
SSCAFCA (2009). Final Development Process Manual for Southern Sandoval County Arroyo Flood Control
Authority and the City of Rio Rancho, New Mexico.
SSCAFCA (2014). DRAFT Calabacillas Watershed Park Management Plan.

15

Infiltration Study
Background
In their original state, watersheds in the Middle Rio Grande area drain stormwater runoff
through a network of natural stream channels or arroyos. Historically, flood control strategies
have focused on the most efficient ways to convey stormwater runoff through populated areas,
resulting in the conversion of many arroyos to hard-lined channels. More recently, local
agencies have started to consider stormwater management approaches that preserve arroyos
in as natural a state as possible, taking advantage of naturally high infiltration rates in arroyos
and their potentially beneficial effect on water quality and groundwater recharge.

Photo 1: The Calabacillas Arroyo in Sandoval County, NM.

The purpose of this study was to:
1. Characterize surface and sub-surface sediments of SSCAFCA’s four major arroyos
2. Test surface infiltration rates in each arroyo system
3. Apply measured infiltration rates to hydrologic models and assess the impact of
transmission losses1 on hydrographs resulting from small storm events, particularly the
90th Percentile Storm

1

Transmission losses = stormwater that infiltrates into the pervious channel bottom as a flood wave moves
downstream
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Executive Summary
The results of this study, detailed below, show that regional mitigation of the 90th Percentile
Storm is achievable if sufficient natural arroyo channel is available downstream from the point
of discharge into the arroyo.
Although the arid environment of the Southwest does generate high intensity storms, these
storms are generally short in duration and discharge into naturally dry arroyo channels. By
leveraging the characteristics of these arroyos, namely, a stable high infiltration rate, it will be
possible to achieve compliance with mitigation of small storm flows for selection regions under
the watershed permit.

1. Sediment Sampling and Analysis
The surface sediments within SSCAFCA’s four major arroyos are the result of recent transport
and deposition within the active stream channel. To characterize the depth and properties of
channel sediments, 13 test borings were drilled to a depth of 51 feet at various sites using a
truck-mounted drilling rig.

Photo 2: Truck-mounted drilling rig in the Montoyas Arroyo.
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The boring results show that in the two larger arroyo systems, surface sediments are mainly
comprised of poorly graded sands with trace amounts of fines (silt and clay). The thickness of
the sandy surface layer ranged from 8 feet to 18 feet in the Calabacillas Arroyo, and from 8 feet
to 43 feet in the Montoyas Arroyo. Due to their unconsolidated nature and small content of
fines, these sediments were expected to result in high surface infiltration rates. Sediments in
the Venada and Barranca Arroyo were dominated by silty sands and were expected to result in
lower surface infiltration rates.

Photo 3: Split spoon sampler with soil sample.
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Figure 1: Map showing geotechnical boring locations and soil types encountered at each location.
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2. Infiltration Testing
Surface infiltration rates were tested at
various locations along each arroyo (see
Figure 4) using a double ring infiltrometer
in accordance with ASTM 3385-09. Two
steel rings were driven into the ground,
and a constant water level was
maintained in each ring for the duration
of the test (Photo 5). The volume of
water added to the inner ring was
measured in fixed time increments.
Based on the dimension of the ring, these
measurements were converted to
infiltration in inches per hour.

Incremental Infiltration Rate (in/hr)

The test data shows that measured
infiltration rates approached a constant
value after approximately 15 minutes at
each of the test sites (see Figure 2).
Infiltration tests were therefore
performed for a total of 30 minutes, and
average infiltration rates for each site
were calculated from the last 15 minutes
of measurements.

Photo 4: Double ring infiltrometer test setup.
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Figure 2: Infiltration test results for site I-10; after approximately 15 minutes,
infiltration has equilibrated to a nearly constant rate.
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Figure 3 shows box plots of the infiltration test results for each arroyo. Mild outliers are
displayed as whiskers; extreme outliers are displayed as asterisks. Please note that the two
extreme outliers in the Calabacillas and Montoyas Arroyos (see Figure 3, red asterisks)
correspond to two test sites at which infiltration exceeded the upper limit of 14 inches per hour
that can be measured with a split ring infiltrometer.

14.0

Average Infiltration Rate (in/hr)

12.0

10.0

8.0

6.0

4.0

2.0
Calabacillas

Montoyas

Barranca

Venada

Figure 3: Box plots of infiltration test results for each arroyo.

The data (Figure 3) shows considerable variability of measured surface infiltration rates within
each arroyo. For instance, infiltration rates range from 5.1 inches per hour to more than 14
inches per hour in the Calabacillas Arroyo. The variability is not surprising, since the type,
gradation and density of stream bed sediments encountered in an arroyo vary considerably.
Nevertheless, it is evident that infiltration rates in the Calabacillas and Montoyas Arroyos are
generally higher than in the Barranca and Venada Arroyos.
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Figure 4: Map showing infiltration test sites and average surface infiltration rates for each site.
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During some of the infiltration tests, a blue food-grade dye was added to the water in the inner
ring. After completion of the test (30 minutes), a trench was dug through the soil beneath the
test site.

Outer Ring

Inner Ring

Outer Ring

Photo 5: Food-grade dye added to the inner ring reveals the pathway of water after 30 minutes of infiltration
testing.

The design of the double ring infiltrometer is internded to constrain flow from the inner ring to
the downward direction. However, the dye-stained soil reveals that once the wetting front
reached the end of the inner ring (approximately 6 inches below the ground surface), water
started moving laterally. This suggests that the infiltration rates measured with a split ring
infiltrometer are higher than the “true” infiltration rate during flow conditions, when the entire
channel bottom would be submerged, and lateral flow would not be possible.
To calibrate infiltration values measured as part of this study, SSCAFCA will install flow
monitoring stations along the Montoyas Arroyo during the summer monsoon season of 2015.
During runoff events, discharge will be measured at six different locations along the arroyo. The
goal of this monotoring program is to measure how discharge decreases as a flood wave moves
downstream and establish a relationship between median infiltration values measured with a
split ring infiltrometer, and “true” average infiltration during flow conditions.
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Error! Reference source not found. shows the
Table 1: Median infiltration rates calculated from
test results for SSCAFCA’s four major arroyos.
median infiltration values for each of SSCAFCA’s
four major arroyos based on field infiltration
median infiltration rate
testing (see section 2 above). As discussed above,
(in/hr)
these test results likely overestimate true
Calabacillas
6.6
infiltration rates in the arroyo during flow
Montoyas
5.0
conditions when the entire channel bottom is
Barranca
3.3
submerged. For the example discussed in section
Venada
3.4
3 below, 50 percent of the median rate was
therefore used. This is believed to be a conservative estimate, and will likely be adjusted
upwards once calibration data is available.

3. Long Term Stability of Infiltration
As shown in Figure 2, the infiltration rate stabilizes after approximately 15 minutes. The greater
question then, is whether the tested rates of infiltration will remain similar over a longer period
of measurement, e.g., seasonally or over several years. It is our belief that these rates will not
change significantly, as the arroyos are not man-made constructs but natural systems that have
achieved equilibrium. SSCAFCA will continue to monitor the infiltration rates over time to
confirm this hypothesis.

4. Transmission Losses – Calabacillas Arroyo Example
To illustrate the impact of transmission losses on stormwater runoff, the annual 6-hour storm
was applied to a ten square-mile area2 in the Calabacillas hydrologic model (see Figure 5,
hatched area). The annual 6 hour storm is 0.81 inches, which is 30% greater than the 90 th
Percentile Storm of 0.61 inches used in the Middle Rio Grande Watershed Based MS4 Permit.
Under undeveloped conditions, the model predicts that all precipitation would infiltrate on the
land surface, and no runoff would reach the arroyo (see Figure 5, left).
In a second scenario, the storm area is covered with low density urban development, resulting
in a peak discharge of 400 cubic feet per second (cfs) in the arroyo immediately downstream of
the developed area (see Figure 5, right). Assuming an average infiltration rate of 3.3 inches per
hour3, the flood wave decreases in size as it moves downstream. After traveling through
approximatly 10 miles of arroyo, all the runoff has infiltrated into the arroyo bed.
This example illustrates the impact transmission losses can have on water quality: given a
sufficient length of arroyo, a significant amount of runoff can be infiltrated and never reaches
the Rio Grande.

2

The areal extent of summer thunderstorms, which are responsible for most of the more frequent precipitation
events in the SSCAFCA area, is not expected to exceed ten square miles.
3
50 percent of the median measured rate (Error! Reference source not found.) was used.
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Figure 5: Impact of the annual 6-hour storm on runoff in the Calabacillas Arroyo under undeveloped conditions (left) and developed conditions (right) in the upper watershed.

Low Density Urban Development
(30% Impervious)

Undeveloped Conditions
(0% Impervious)

Annual 6-hour
storm (0.81 in)

Annual 6-hour
storm (0.81 in)

No Runoff!
0 cfs

398 cfs

212 cfs

108 cfs

0 cfs
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Increasing Resiliency of Regional
Flood Control
April 2015
Executive Summary
The Southern Sandoval County Arroyo Flood Control Authority (SSCAFCA) is applying new concepts to
regional flood control to adapt to the potential impacts of Climate Change and increase the overall
resiliency of facilities designed with an operational life of 100 years. By only targeting the critical peak
flow of storm events, it is possible to reduce the size of long-term flood control facilities, address the
potential increase in extreme storm events more effectively than traditionally designed facilities, reduce
overall maintenance costs and reduce the risk of catastrophic facility failure.
Introduction
When managing extreme storm events, there are three basic principles that have historically formed the
foundation for every strategy and design concept.






The first guiding principle is that as property development increases within a watershed, the
peak flow rate and total volume discharged from the storm event also increase. This allows the
design to use the “worst case scenario” of maximum runoff for the facility volume.
The second principle is that all storm flows must be managed so that their peak flow rates do
not exceed downstream restrictions. This controls how much the peak flow should be reduced
by when leaving the facility.
The final consideration is what level of protection to provide based on a statistical evaluation of
historic rainfall to determine rainfall event probabilities. The traditional standard is the “100
year storm event”, which is the size of storm that has a 1% chance of occurring each year.

Although the first two principles have not changed, the perceived reliability of existing structures is
decreasing due to the potential impacts of climate change, which make future predictions of rainfall
intensity more difficult by reducing the statistical certainty of what is a “100 year storm event”.
As some climate change models show, the frequency of extreme rainfall events is likely to increase,
which means that a facility designed today to meet a certain storm event may be undersized in the
future solely due to changes in our rainfall patterns. This concern has also been recognized at a national
level as “Dams” are specifically referenced as one of sixteen critical infrastructure sectors in Presidential
Policy Directive 21, “Critical Infrastructure and Resilience”.
As the reliability of forecasting the 100 year storm of the future decreases, we face the problem of an
increase in risk that cannot be accurately quantified, but also cannot be ignored. What we do know is
that trying to blindly increase the size of facilities will be prohibitively expensive.
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Traditional Design Strategy – Controlled Release
The traditional approach for flood control is to design a facility to receive ALL of the storm flow and
release it at a measured controlled rate (See Figure 1). Under this example, the facility must be sized to
contain the entire volume of the storm event and release it over time. This also means that the facility
will be impacted by every upstream storm that generates runoff, resulting in frequent maintenance.

Figure 1 - Traditional Facility Design

As shown in the hydrograph below (See Figure 2), the traditional facility design requires the facility to
store the storm flows for a longer time to achieve a reduced rate of discharge, because all of the storm
flows are captured by the facility, even discharge rates that are well below the downstream restrictions.

Figure 2. Traditional Facility Hydrograph
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Alternate Design Strategy – Peak Shaving
The alternate design concept being proposed for flood control facilities is termed “Peak Shaving”. Under
the Peak Shaving approach, the facility is designed to only capture the portions of the storm event which
exceed a targeted flow rate (See Figure 3), allowing the majority of the storm volume to bypass the
flood control facility. This reduces the overall maintenance cost as smaller storms will not generate high
peak flows and will bypass the facility entirely.

Figure 3 - Alternate Peak Shaving Design

As shown in the modified hydrograph (Figure 4), the downstream flow is still reduced to accommodate
the downstream restrictions, but the total volume of the storm flow which has to be managed has been
drastically reduced to a fraction of the total flow event.

Figure 4 - Alternate Hydrograph
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Peak Shaving Design Example
The concept of peak shaving can be further highlighted with a study completed by SSCAFCA comparing
the two methods of design of the Saratoga Flood Control Facility along the Lomitas Negras Arroyo. In
this example, the analysis of actual on-site conditions clearly demonstrates the value of this concept.
In this traditional design (Figure 6), the facility captures flow from the north and south tributaries and
reduces flow through the outlet structure from 4, 194 cubic feet per second (cfs) entering down to a
peak of 1,494 cfs. The facility would have a 22 foot high embankment and store approximately 140 acre
feet of water. As this facility is located just upstream of an elementary school and the associated
sensitivity to failure, this would be classified a ‘high hazard’ dam.
In the alternate design (Figure 7), which targets on the peak portion of the storm flow, the design
consists of an off-channel facility that will divert the peak of the storm event from the southern tributary
into the facility. This facility, working only on the southern tributary, will reduce the flow from a peak of
3,338 cfs down to a peak of 1,178 cfs. The embankment for this facility would only be 6 feet high and
total storage would be 103 acre feet of water, as shown below.

Figure 5- Saratoga Peak Shaving Conceptual

From a maintenance perspective, the traditional facility would be impacted by every storm that
generated flow down either tributary. In the Peak Shaving design, only storms in the southern tributary
that generated a flow in excess of 600 cfs up to 2,191 cfs would divert into the facility. Flows less than
600 cfs would bypass the facility safely. The maintenance costs for the peak shaving example will clearly
be less over the life of the facility and the failure hazard has also been almost completely removed, as
the height of the embankment is below the minimum height required for a dam with any level of hazard
designation.
The total volume required for storage has also significantly decreased, allowing the facility to be
constructed in a smaller footprint, reducing right of way acquisition costs.
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Continued Research
SSCAFCA is continuing to research and refine the application of this new strategy with the Saratoga Peak
Shaving Facility project. Although the computer hydraulic model indicates that this facility will function
as anticipated, SSCAFCA has commissioned a physical model of the proposed facility to verify the
assumptions made during development of the computer model. In conjunction with the University of
New Mexico (UNM), SSCAFCA has commissioned an 1:48 scale model of the proposed design. The
Hydraulics Lab at UNM is working on this project and photos of the progress being made are attached at
the end of this report.
It is our expectation that the results of the physical model can be used to confirm or fine-tune the
assumptions made in the computer modelling program. These assumptions can then can be transferred
to other similarly designed facilities to add support for other similar projects.
Conclusion
In conclusion, the work completed by SSCAFCA shows that pursuing a Peak Shaving model for facility
construction has significant benefits, including:
1.
2.
3.
4.

Smaller volume of storm flows to be managed.
Reduced right of way acquisitions costs.
Reduced risk of hazard from facility failure.
Reduced annual maintenance costs.

SSCAFCA will continue to evaluate this concept and other applications, such as capture and diversion of
the “first flush” run off using the strategy discussed in this paper.
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Figure 6 - Saratoga Facility Traditional Design
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Figure 7 - Saratoga Peak Shaving Design Layout

32

Figure 8 - Looking Downstream at Physical Model

Figure 9 - Looking Upstream at Physical Model
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Flood Control Project Summary
April 2015

The following tabs contain pictures and details of specific projects completed by SSCAFCA that were
made possible through federal funding partnerships.
Harvey Jones Project Complex. This is a series of three projects that needed to be completed as a unit in
order to resolve the existing flooding situation, in order to address hydraulic deficiencies and excessive
sediment in the storm water, as shown below and detailed in the first three tabs.

Tab A – Dulcelina Curtis Channel Inlet Upgrade. This project was completed through State and Local
funding. The total project cost was $1,675,000. This facility added over 45,000 cubic yards of sediment
removal capacity.
Tab B – Harvey Jones Channel. This project incorporated $600,000 in funding from FHWA. The total
project cost was $1,320,000. This project improved the downstream hydraulic capacity of the existing
channel by removing a vertical sill at the end of the project and reconstructing the middle of the existing
channel to provide a positive downstream slope.
Tab C – Lower Montoyas Water Quality Feature. This project received $2,000,000 in funding from the
EPA Clean Water Revolving Loan Fund. The total cost of the project is estimated at $2,400,000.
Construction has begun last month on a facility to remove up to 65,000 cubic yards of sediment through
the use of Green Infrastructure for design of the project.
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Tab D – The Black Arroyo Trail Project. This project has received $875,822 in funding through FHWA’s
Transportation Alternative Program (TAP) for construction of Phase 1 & 2 of a pedestrian commuter trail
system incorporating bridges to provide safe means of crossing the Black Arroyo for commuters and
elementary school children, who cross the arroyo to attend a nearby elementary school. The project is
out for bid and the total project cost is projected to be approximately $1,508,800.
Tab E – The Paseo del Volcan Regional Flood Control Study. This study has identified seven large
regional flood control facilities that could be constructed in conjunction with the Paseo del Volcan
Bypass Loop. This bypass loop will greatly benefit the entire middle Rio Grande Metro area. We are
currently seeking funding support from the USACE, as the projected total cost of all seven facilities could
exceed $25 million.
Tab F – Sandoval County Rio Rancho Estates Area Plan. Sandoval County commissioned a study to
address the future development of the Rio Rancho Estates, a large 60 square mile area that is already
platted for development. The study revealed that there is insufficient water supply for the area, and can
only support development of 50% of the property. We are seeking support to purchase land adjacent to
the arroyo systems to remove it from development and the need for water resources, as an effective
means of drought conservation through acquisition.
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Dulcelina Curtis Water Quality Feature
April 2015

Figure 1 - Channel Inlet before construction, looking upstream.

Figure 2 - Before construction, looking at outlet, downstream.
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Figure 3 - Post construction, looking upstream.

Figure 4 - Post Construction, looking at downstream outlet.
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Harvey Jones Channel Improvements
April 2015

Figure 1 - Aerial Image showing "bathtub effect".

Figure 2 - Looking at outlet, showing how the sill casued retention of water.
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Figure 3 - Demolition of existing sill - a LOT of rebar!

Figure 4 - A close up of rebar and concrete demolition
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Figure 5 - Looking upstream at improved outlet, Phase One of construction.

Figure 6 - Finished construction, Phase One.
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Figure 7 - Construction of Phase Two underway.

Figure 8 - Looking downstream at completed channel improvements.
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SECTION 1
Purpose of the Plan
Introduction
The Rio Rancho Estates Area Plan (RREAP) is designed to establish policy on the following issues
for the plan area:
1. Neighborhood Preservation.
2. Minimum Development and Habitation Standards for Existing and Future Neighborhood
Areas.
3. Identification of Areas of New Non-Residential Development.
4. Potential for Large-Scale Public Redevelopment.
5. Open Space Preservation for Water and Environmental Conservation.
In 2001, Sandoval County adopted its current Comprehensive Plan. In that plan, the Rio Rancho
Estates area was identified as one of six “planning regions” in Sandoval County and the plan
stated that the County in the future would develop more detailed land use plans for each
region that would reflect the “…unique characteristics, constraints, and growth pressures of
(each) region…” These plans are to be consistent with the general policies in the County’s
Comprehensive Plan. The Board of County Commissioners in 1987 adopted such a plan for the
Algodones area, in 2007 for the Jemez Valley, and in 2009 for the Placitas area.
The RREAP reflects the unique characteristics, the constraints, and the growth pressures in this
specific area. The land use and management goals, strategies, and recommendations set forth
in this area plan will guide the decision process for future development, and future
preservation, in the plan area. The RREAP area is illustrated in Figure 1.
Intergovernmental Cooperation
Sandoval County is the lead governmental agency for the RREAP and is responsible for the
content of this plan. The County will facilitate a planning process in cooperation with the City
of Rio Rancho, the Town of Bernalillo, the Pueblo of Zia, the Pueblo of Laguna, the Southern
Sandoval County Arroyo Flood Control Authority (SSCAFCA), Ciudad Soil and Water
Conservation District, the New Mexico State Land Office/Bureau of Land Management (BLM),
the New Mexico State Engineer’s Office, the New Mexico Environment Department (NMED),
the New Mexico Department of Transportation (NMDOT), the Mid-Region Council of
Governments (MRCOG), and private land owners. Woven into these efforts is a commitment to
facilitate positive change in the RREAP area through appropriate land planning, and a
recognition of the great possibilities and potential this area holds for all residents of Sandoval
County and the State of New Mexico.
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SECTION 12
Plan Concept
The Plan Concept for the Rio Rancho Estates plan area is multi-faceted and combines elements
of neighborhood preservation, land acquisition, water and environmental conservation, private
sector development incentives, private sector limited commercial redevelopment, and the
potential for government intervention for large-scale redevelopment.
The Plan Concept is based on the following guidelines:
1. Neighborhood preservation is a priority.
2. The County will pursue the establishment of minimum rural infrastructure and
habitation standards (licensed habitable living structure, individual water well, a
connection to a well, a water storage tank supplied by a water hauling service, or a
connection to a municipal water utility line, advanced aeration low pollution septic
systems) to improve the quality of life in existing and future neighborhoods and to
stabilize land values.
3. For areas identified for Water Conservation Area/Open Space, the County will seek to
acquire only vacant privately owned land. The County will seek to acquire this land
through outright purchase, and through utilization of NM State Statute 3-33-5/Eminent
Domain (roads, bridges, open space and public parks) and NM State Statute 3-413/Eminent Domain (flood prone areas). The County will also seek Federal, State, and
non-profit organization funding, as well as private donations, to assist in this process.
4. The County will pursue development of incentives to promote private sector
redevelopment of privately owned vacant land in and adjacent to major arterial street
areas (Southern, Northern, and King Boulevards).
5. Paseo del Volcan is identified as a limited access arterial highway in the Mid Region
Council of Governments Metropolitan Transportation Plan (MTP) 2035. As Paseo del
Volcan will be built within the plan area and create new major road intersections at
Northern and Southern Boulevards, these intersections are opportunities for new urban
scale land uses and economic development that will benefit County and Rio Rancho
residents.
6. New development, both residential and non-residential, will be designed to blend with
existing development patterns.
7. The County will pursue development of design guidelines for areas adjacent to the Rio
Rancho city limits that establish consistency in standards for new development while
providing flexibility that supports existing development.
8. In the event that eminent domain laws are restored for public land acquisition for
redevelopment, the County will acquire land in specifically identified areas, and
promote and support the establishment of Special Assessment Districts (SAD’s) to
generate revenue for utility, road and drainage improvements for the private sector. In
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this event, the County would not utilize eminent domain for condemnation of existing
homes for economic development purposes.
9. The public acquisition of properties that adjoin or are located between arroyos in the
area would be an important land contribution to a Water Conservation Area/Open
Space, and may also serve a recreational role which would serve to maintain arroyos in
their natural state and support their flood control role, as well as protecting threatened
and endangered wildlife living in the arroyos.
10. The County will work cooperatively with the Southern Sandoval County Arroyo Flood
Control Authority (SSCAFCA), the New Mexico Department of Game and Fish, and the
New Mexico State Land Office, in creating opportunities for public recreational activities
in open space/flood prone areas where such activities do not adversely affect wildlife.
Linkages between recreation areas and existing and new development will be designed
throughout the plan area to the extent feasible.
The Plan Concept Map (Figure 14) illustrates the following:
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Figure 14, Plan Concept Map. Source: Sandoval County Planning and Zoning/GIS Division.
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Eastern Estates:
Neighborhood Preservation Area (YELLOW: 1,676 Acres/2,665 Parcels):
The Neighborhood Preservation Areas are existing neighborhoods in the plan area. The County
will support continued single family residential development in these areas to stabilize and
preserve the neighborhoods. These areas may continue utilizing individual water wells for a
long-term water source.
Neighborhood Preservation/Private Sector Limited Redevelopment Area (PURPLE: 4,631
Acres/5,663 Parcels):
The Neighborhood Preservation/Private Sector Limited Redevelopment Areas are
neighborhood areas which have potential to support limited mixed-use (commercial, office,
light industrial, high-density residential) redevelopment. Higher density redevelopment will be
supported along Northern and Southern Boulevards, and at major road intersections, to
facilitate adequate traffic access and minimize traffic related impacts on neighborhood areas.
These areas may continue utilizing individual water wells for a long-term water source.
Potential Large Scale Redevelopment Area (LIGHT BLUE: 5,271 Acres/3,368 Parcels):
The Potential Large Scale Redevelopment Area is the area adjacent to the current Rio Rancho
city limits that has the least amount of existing development. Larger-scale commercial, office,
and employment uses will be the focus in this area. The County shall support private sector
incentives to facilitate large scale lot consolidation and redevelopment, and a balance of
housing and employment opportunities in this area will be pursued. Water and Wastewater
infrastructure will be required to support this area, and this infrastructure must be based on
municipal-scale water and wastewater services. While Sandoval County government will not
pursue changes to existing Metropolitan Redevelopment Area statutes regarding eminent
domain, the County’s planning efforts in the northern portion of the Eastern Estates area would
benefit from these changes.
Western Estates:
Water Conservation Area/Open Space (GREEN: 21,903 Acres/23,596 Parcels):
The Water Conservation Area/Open Space is proposed as a public open space reserve for water
conservation. This area will be created under current eminent domain statutory authority for
open space/park land acquisition, Federal and State monetary support, and through private
donations. Single family residences and related uses will be permitted under existing zoning on
privately owned land. Light industrial/assembly low-water uses on private land are encouraged
adjacent to arterial roadways, provided that these uses receive their water from sources
outside the Estates area.
Light Industrial Development Area (DARK BLUE/WEST ESCARPMENT: 905 Acres/2 Parcels):
The Light Industrial Development Area is intended as an area of focus for industrial activities
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that minimally impact the surrounding Water Conservation Area/Open Space. This area may be
served by water and waste water infrastructure from outside the plan area.
Estates Area Overall:
Flood Prone Arroyo Area Open Space (GOLD: 3,841 Acres/4,927 Parcels):
The Flood Prone Arroyo Area Open Space is proposed as an addition to the Water Conservation
Area/Open Space and may serve the area for recreational purposes. These areas are located in
between 100-year arroyo flood areas. Single family residences and related uses will be
permitted under existing zoning, however development of non-residential uses in these areas
will be discouraged. The financial cost of roadway access and maintenance for these areas is
significant due to flooding and erosion. Development of new roadways in these areas will be
kept to a minimum.
Arroyo Bank Open Space (COBALT BLUE: 2,288 Acres/2,400 Parcels):
The Arroyo Bank Open Space is proposed as an addition to the Water Conservation Area/Open
Space and may serve the area for recreational purposes. This area is comprised of parcels of
land that abut existing arroyos. Single family residences and related uses will be permitted
under existing zoning, however development of non-residential uses in these areas will be
discouraged.

