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1 Introduction
The Drainage Master Plan and Needs Assessment prepared for the Eastern Sandoval
County Arroyo Flood Control Authority (ESCAFCA) by Wilson & Company in 2008
identified several flooding issues in the Algodones area and provided several general
recommendations for addressing these flooding problems. Stormwater detention
facilities coupled with adequate stormwater conveyance facilities were identified as
primary solutions available for the area.

1.1 Authority
The Eastern Sandoval County Arroyo Flood Control Authority (ESCAFCA) is a political
subdivision of the State of New Mexico. ESCAFCA’s purpose is to acquire, equip,
maintain, and operate a flood control system for the benefit of the residents of Eastern
Sandoval County. ESCAFCA has authorized Wilson & Company to conduct this
feasibility study on its behalf.

1.2 Purpose
The purpose of this report is to present an analysis of infrastructure alternatives for the
Algodones area that would mitigate flooding impacts to private property, public
roadways, and ditches maintained by the Middle Rio Grande Conservancy District due to
flows originating from the I-25 right-of-way and large basins upstream of I-25. Based on
available mapping, analysis, and anecdotal information, it is the runoff from these large
basins that causes the majority of the flooding problems in the Algodones area. This
report provides a conceptual analysis of several detention and conveyance alternatives
and includes concept level cost estimates for each alternative. This report is intended to
serve as an aid to the ESCAFCA board in selecting a favorable alternative to carry to
final design.

1.3 Goals and Objectives
The goals and objectives of this report are to:
a. Evaluate existing drainage patterns and flooding potential within the study area
b. Identify feasible alternatives for detention and conveyance of stormwater runoff
originating from I-25 right-of-way and drainage basins upstream of I-25 to outfall
near to or into the Rio Grande
c. Recommend alternatives for detention and conveyance of 100-yr storm runoff

2 Existing Conditions
Drainage problems in Algodones are due largely to the lack of adequate stormwater
conveyance capacity between I-25 and the Rio Grande. Thus, large rainfall events have
historically resulted in stormwater damage to private businesses and residences, public
roadways, and MRGCD infrastructure. Stormwater originating from the I-25 right-of-way
and large drainage basins upstream of I-25 collects in natural low areas before being
conveyed across I-25 through existing culverts. Several of these culverts convey
significant amounts of runoff. Relatively flat grades and lack of formalized flow paths
between I-25 and the Rio Grande limit the conveyance of stormwater flows through the
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area. Existing perched irrigation ditches, roads, and railroad embankments further
disrupt the flow of stormwater.

2.1 Watershed Description
The Algodones watershed upstream of I-25 consists mainly of undeveloped land with
some residential development present in the flatter upper portions of the watershed and
commercial development along portions of the I-25 frontage road. Figure 1 is a location
map for the study area showing the layout of the Algodones watershed. A large portion
of the watershed upstream of I-25 includes an aggregate quarry and a network of gravel
roadways within the quarry. The primary access to the quarry is from the frontage road
along the south side of I-25. Undeveloped upper portions of the watershed contain
relatively steep terrain with well defined drainage conveyances. The native vegetation
for the basin consists primarily of sparse grasses with scattered trees throughout the
undisturbed portions of the watershed.
The steep terrain flattens significantly just upstream of the frontage road and continues
at a very flat grade to the Rio Grande. Land downstream of I-25 is primarily farmland
with grouped areas of established residential development. Much of the farmland is
irrigated with water conveyed through perched ditches that are constructed nearly
parallel to the contours of the land. Excess irrigation water and shallow sub-surface
water is collected through a series of drain channels at the low side of the fields.
Rio Grande
40 miles to Santa Fe
Algodones
Existing Quarry
General Area of
Potential Flooding
Algodones Watershed
Boundary

Interstate 25

25 miles to Albuquerque

Figure 1: Location of Algodones relative to Albuquerque and Santa Fe along Interstate 25.
Algodones watershed boundary shown and location of existing quarry identified within the
Algodones basin.
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2.2 Existing Drainage Patterns
The Algodones watershed is comprised of several ephemeral streams that historically
discharged to the Rio Grande. Runoff upstream of I-25 generally collects in low areas
adjacent to the frontage road and is conveyed across I-25 through multiple culverts
spread along the corridor. I-25 culverts typically discharge to poorly defined ditches or
relatively flat existing ground. In general, development downstream and west of I-25 has
cut-off or filled-in the historic drainage paths to the Rio Grande. As a result, stormwater
runoff is conveyed overland or in shallow swales that are undersized for runoff
generated in large storm events.
Road, railway, and irrigation ditch embankments divert the runoff to low-lying areas. At
these low points, small ponds form and water depths with potential to flood adjacent
structures can occur. At certain locations during less-frequent rainfall events, runoff
overtops embankments of MRGCD irrigation ditches and is conveyed downstream in the
ditch. Occasionally, this results in surcharge or even breaching of MRGCD ditches
causing damage to the ditches and potentially damaging adjacent private property. The
existing irrigation ditches are elevated above ground in several areas adding to the
obstruction of stormwater conveyance and increasing the potential for breaching of
these ditches to cause significant damage to private property.
Runoff from several large drainage basins upstream of I-25 collects in a natural low area
adjacent to the southeast quadrant of the I-25 interchange at Algodones. This low area
drains through a series of concrete box culverts into the interchange gore area and then
northwest across I-25. This box culvert under I-25 discharges flow directly upstream of
private residences causing flooding of the property. An additional box culvert crossing I25 and located approximately ½ mile south of the I-25 interchange conveys the majority
of the flows generated from the upstream basin across I-25. Several existing residential
lots located downstream of this box culvert are likely at risk of flooding due to the
discharge from the culvert in large storm events.

2.3 Existing Topographic Mapping
Existing drainage patterns for the study area were determined from existing topographic
mapping generated from 10 meter digital elevation model (DEM) data obtained from the
New Mexico Resource Geographical Information System (RGIS) program. The level of
detail represented by the 10 meter DEM data allows general drainage trends to be
observed and provides a concept level understanding of the existing terrain for the study
area. However, this topographic mapping does not provide accurate elevation data for
specific locations. The topographic mapping for the project was supplemented by limited
survey data along the proposed conveyance alignments to evaluate the feasibility of
each alignment. Limited existing drainage facilities were also included in the survey for
this study. Acquisition of detailed topographic mapping is recommended prior to final
design of any of the alternatives. A thorough survey of existing drainage facilities
relevant to the proposed alternatives is also recommended
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2.4 Existing Improvements
Existing improvements affect drainage patterns for stormwater runoff. The existing I-25
drainage structures and existing irrigation ditches have a significant impact on drainage
patterns for stormwater runoff in the Algodones area.

2.4.1 Interstate 25 Drainage System and Crossing Structures
Wilson & Company conducted preliminary evaluations of crossing structures along the I25 corridor for the 2008 Drainage Master Plan and Needs Assessment both through
limited field reconnaissance and existing documentation. Preliminary determination is
that the structures themselves are adequate to convey existing and future flows,
however due to lack of maintenance some of the structures are obstructed by debris and
sediment. A detailed survey of culverts and surrounding topography is recommended to
fully analyze culvert capacities prior to design of future systems that may utilize these
culverts.

2.4.2 Middle Rio Grande Conservancy District (MRGCD) Infrastructure
The MRGCD maintains an extensive network of acequias, canals, laterals, and drains
within the ESCAFCA jurisdiction. From approximately March 1 to September 30
annually, these structures deliver water diverted from the Rio Grande to farm lands for
irrigation. In general these structures act as levees to surface drainage, directing runoff
downstream along MRGCD embankments. Siphons, roadway crossings, and other
breaks in MRGCD embankments allow stormwater to cross MRGCD infrastructure.
MRGCD ditches are not designed to convey stormwater runoff, and excessive velocities
and or pooling along embankments can result in breaching or other damage to MRGCD
infrastructure. Sediment conveyed in the stormwater can fall out and deposit in the slow
velocities of the ditches reducing capacity and leading to further problems. Major
structures affecting drainage within the Algodones study area include the Algodones
Ditch, Algodones Riverside Drain, Angostura Lateral, Yeso Drain 1, and Yeso Drain 2 as
illustrated on Figure 2.
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Rio Grande

Algodones Riverside Drain

Yeso Drain 2

Yeso Drain 1
Algodones Ditch
I-25

Angostura Lateral
Figure 2: Middle Rio Grande Conservancy District irrigation ditches and drains in the
study area around Algodones.
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3 Hydrologic Analysis
A hydrologic analysis of the watershed was completed using the Arid Lands Hydrologic
Model (AHYMO) software. AHYMO computes a hydrograph for each sub-basin based
on its physical properties. These hydrographs are then routed along waterways and
drainage paths to determine a peak discharge at points of interest throughout the
watershed. The AHYMO simulation developed for the Drainage Master Plan and Needs
Assessment was edited and utilized to determine peak discharges and runoff volumes
for the basins discharging to the Algodones area. The rainfall depth for the 100-yr storm
event was modified in the AHYMO simulation to represent the average rainfall condition
for the specific basins draining to the Algodones area. The total rainfall depth was
reduced from 3.42 inches to 2.80 inches based on NOAA Atlas 14 precipitation depths to
more accurately represent the smaller region tributary to the Algodones area. The lower
average elevation of the tributary basin contributes to the reduction in total rainfall depth.
The detention alternative exhibits in this report include basin labels to identify basins
tributary the Algodones area. The AHYMO input data for Basin 8006 was edited to
represent recent development in the portion of the basin adjacent to the frontage road.
AHYMO input data representing the physical characteristics of the other Algodones
basins were not changed from the previous study.

4 Alternatives
The Drainage Master Plan and Needs Assessment recognized the need for improved
stormwater conveyance throughout the Algodones area and recommended a diversion
channel downstream of I-25 to collect and route flows west to Las Huertas Creek.
Further investigation was performed for the proposed diversion channel alignment and
supplemental survey data was collected for isolated locations along Las Huertas Creek.
Based on this investigation and additional survey data, it was found that the grade
differential between the I-25 culvert outfalls and Las Huertas Creek was insufficient to
allow a gravity conveyance along this corridor to function. Thus, this alternative was
eliminated and other alternatives were developed.
Detention facilities along I-25 were also recommended in the Master Drainage Plan and
Needs Assessment to alleviate some of the flooding problems in the area. The use of
detention facilities to store the entire runoff volume for the 100-yr storm event allows for
smaller, more feasible conveyance systems to be used to transport stormwater to an
outfall location near the Rio Grande in lieu of a major diversion channel.
Three detention alternatives are outlined in the following sections of this report to provide
detention for the 100-yr runoff volume at locations near I-25. Seven conveyance
alternatives are presented in this report to provide stormwater conveyance for discharge
from the detention ponds. Exhibits for the detention and conveyance alternatives are
included in the following sections of this report along with cost estimates for each
alternative. The pros and cons of each alternative are presented on the alternatives
analysis tables included in the Summary and Recommendations section.
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4.1 Detention Alternatives
Several detention alternatives were evaluated in this study to mitigate large peak flow
rates that are conveyed across I-25 in existing culverts and cause flooding of existing
infrastructure. The relatively flat existing grade and irrigation ditches between I-25 and
potential outfall locations near the Rio Grande make conveyance of the peak flows
impractical due to the required size of necessary facilities. Due to this it appears more
feasible to collect and store runoff in detention facilities near I-25 and release it at
minimal discharge rates through relatively small outfalls.
Several proposed detention locations are discussed for each of the alternatives
presented. This study anticipated future development along the frontage road upstream
of I-25 given the existing access and adjacent commercial zoning. Current development
is occurring adjacent to the frontage road and east of the proposed detention ponds. All
the alternatives are intended to minimize impacts to the developable land adjacent to the
frontage road.
The detention ponds presented in this report have been sized to detain 141 ac-ft. This is
consistent with the total 100-year, 24-hour runoff volume from the tributary watershed as
calculated by the AHYMO program. The concept detention pond sizing does not include
sediment storage. Emergency overflow spillways for the detention ponds are anticipated
to provide discharge capacity for their 100-yr peak inflow, at a minimum. Additional
study of the need for and feasibility of designing the detention facilities to accommodate
runoff from larger storm events should be considered prior to final design. The
accommodation of sediment storage should also be considered in the final design of the
detention facilities. The entire volume of storm runoff for the 100-yr event is anticipated
to be released from the detention ponds at a combined maximum rate of 20 cfs to drain
the ponds in less than 96 hours as required by the New Mexico State Engineer.
The New Mexico Office of the State Engineer is currently revising the rules and
regulations for dam design to include changes to the size criteria used in classifying
jurisdiction dams. It is anticipated that the criteria for jurisdictional and non-jurisdictional
dams will be revised to classify dams impounding less than 50 ac-ft with dam heights
less than 25 feet as non-jurisdictional. Based on this anticipated change in criteria,
major detention ponds in the concept alternatives of this study impounding greater than
50 ac-ft are anticipated to be classified as jurisdictional and have been conceptually
designed to meet jurisdictional criteria. This study anticipated that all minor detention
ponds impounding less than 50 ac-ft would be classified as non-jurisdictional facilities.
The major detention ponds presented in this study are anticipated to be classified as
small dams with significant hazard potential for estimating purposes. Based on this
classification, the emergency spillways for the major detention ponds are required to
meet the requirements of the State Engineer to pass a design flow based on 50% of the
probable maximum precipitation (PMP) for the contributing basin. The 50% PMP was
determined from studies published by the National Oceanic and Atmospheric
Administration to be approximately 10.5 inches for the 24-hour storm duration. The
existing AHYMO hydrologic model developed by Wilson & Company was modified to
represent the 50% PMP storm event and output from this model is included in the
appendix of this report.
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The following sections include a discussion of the three detention alternatives that were
analyzed in this study. All three detention alternatives are presented with gravity storm
sewer outfalls to drain a total of 141 ac-ft of detained stormwater. Exhibits and concept
cost estimates are included in each of the three detention alternative discussion sections
of this report.

4.1.1 Detention Alternative 1
Detention Alternative 1 includes both major and minor detention ponds upstream of I-25.
An exhibit showing the proposed layout for Alternative 1 is included at the end of this
section. Pond B presented in this alternative is anticipated to detain 108 ac-ft of water
and is classified as a major detention pond for the purposes of this study. Pond A and
the Gore Pond are classified as minor detention ponds for this study.
The location of Pond B allows for the diversion of flows from Basins 8006 and 8100 into
the detention pond rather than allowing these flows to continue to I-25. The diversion for
Basin 8006 can likely be accommodated by constructing a diversion berm and channel
to collect flows and convey them to the detention pond. A soil cement rundown is
proposed to allow the channel to discharge down the steep slope into the pond without
causing significant erosion. The location of the proposed diversion is adjacent to the
existing Angostura Lateral irrigation ditch maintained by the MRGCD. This ditch
appears to end near the proposed location of Pond B. It appears to be physically
possible that this end portion of the ditch could be expanded and used as part of the
diversion. Acquisition of this property for use as a diversion should be investigated
further prior to final design. A cost estimate for Alternative 1 is included on Table 1 at
the end of this section.
Runoff from Basin 8100 accounts for approximately 58% of the 100-yr runoff volume
collected by the proposed detention ponds. The significant volume and 100-yr peak
discharge of nearly 1,100 cfs generated by this basin represent a significant component
of the flooding potential downstream of I-25. A diversion berm and channel are
proposed to convey flows from Basin 8100 to Pond B. This diversion includes a
proposed soil cement rundown to provide energy dissipation as flows enter the pond and
to prevent significant erosion of the channel. Soil cement bank protection is also
anticipated along the diversion berm to reduce the potential for erosion of the berm.
The proposed location of Pond B is anticipated to require the relocation of existing gravel
roads to accommodate the facility. It is recommended that alternative roadway layouts
be developed and coordinated with adjacent property owners once a desirable detention
alternative is selected.
Alternative 1 includes a proposed conveyance channel adjacent to the existing I-25
frontage road. The channel is proposed to provide collection and conveyance of flows
from smaller basins upstream of I-25 to Pond A. The proposed conveyance channel
includes 3 - 4’ x 12’ concrete box culverts under the existing access road to the quarry
that is located throughout a large portion of the watershed upstream of I-25. Additional
crossings of the conveyance channel are anticipated to be constructed by property
owners as land is developed adjacent to the frontage road. Preliminary analysis of the
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conveyance channel indicates that an earthen channel with a 30 foot bottom width and
3:1 (horiz : vert) side slopes will convey the design flow of 600 cfs at a depth less than 3
feet along a grade of 0.5% determined from the available topographic information. It is
anticipated that construction of the conveyance channel will require additional earthwork
along the western portion of the channel to cut through existing hills adjacent to I-25.
Pond A and the Gore Pond are anticipated to work as a connected detention facility to
provide a combined 33 ac-ft of storage. The area of the Gore Pond was assumed to
require minimal modification to be utilized as a detention facility. Coordination with the
New Mexico Department of Transportation will be required to discuss the use of the gore
area for detention. The existing box culvert between the Gore Pond and Pond A is
anticipated to remain in place to provide connectivity between the two ponds. The
proposed location of Pond A provides required detention storage and collection of local
flows downstream of Pond B. A 24” RCP storm sewer outfall from Pond B is proposed
to discharge a maximum flow of 15 cfs into Pond A. The outlet structure for the Gore
Pond should be designed to discharge a maximum 100-yr flow of 20 cfs into the
proposed storm sewer outfall system. The outlet structure is anticipated to be designed
with an overflow weir that would allow excess flow to pass through the existing box
culvert in the event of normal outlet failure.
The placement of all detention ponds upstream of I-25 eliminates the need for a “spur”
storm sewer system. This alternative also eliminates the need to acquire land north of I25 for detention ponds reducing impacts to potentially developable land adjacent to the
northwest side of I-25.
Peak discharges from the basins contributing to Pond B were added to determine the
required capacity of the emergency spillway. The emergency spillway for Pond B is
sized to pass a peak discharge of approximately 4,950 cfs resulting from the 50% PMP
storm event as discussed in Section 4.1 of this report. Hydraulic calculations for the
Pond B emergency spillway are included in the appendix of this report.
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Table 1: Detention Alternative 1 Cost Estimate for Pond A, Pond B, and conveyance
channel upstream of I-25.

Detention Alternative 1 Cost Estimate
Item

Unit

Unit Cost

Quantity

Total

Earthwork and
Embankment for Detention
Facilities

Excavation and placement of
earthwork material for
construction of detention
facilities

CY

$6

70,000

$420,000

Earthwork and
Embankment for Diversion
Berms

Excavation and placement of
earthwork material for
construction of diversion berms

CY

$6

20,000

$120,000

Outlet structures for detention
facilities

EA

$20,000

2

$40,000

Pond B ~26 ac

AC

$50,000

26

$1,300,000

AC

$100,000

6

$600,000

CY

$80

2,500

$200,000

Emergency Spillway

Pond A ~6 ac
Soil cement bank protection for
Basin 8100 diversion channel
and rundowns for each
diversion channel into pond
20' soil cement apron for
emergency overflow spillway
sized to pass the 50% PMP
storm event

CY

$80

500

$40,000

Dam Certification

Certification of Dam with State
Engineer

LS

$300,000

1

$300,000

Earthwork for Conveyance
Channel

Excavation and placement of
earthwork material for
construction of conveyence
channel adjacent to frontage
road

CY

$6

50,000

$300,000

3-4' x 12' concrete box culverts
to cross existing roadway

LF

$2,500

150

$375,000

~7 ac

AC

$75,000

7

$525,000

24" RCP Storm Sewer

24" RCP storm sewer between
Pond A & Pond B

LF

$65

550

$35,750

Reduction in 24" RCP
Storm Sewer

Credit for this alternative due to
elimination of approx. 1,800 LF
24" RCP storm sewer spur line

LF

$65

1,800

($117,000)

Outlet structures
Land Acquisition for
detention ponds not directly
adjacent to frontage road
Land Acquisition for
detention ponds directly
adjacent to frontage road

Soil Cement Rundowns
and Bank Protection

Concrete Box Culvert for
Conveyence Channel
Land Acquisition for
Conveyence Channel

Description

Subtotal

$4,138,750

30% Contingency

$1,241,625

Estimated Total

$5,380,375

*Note: Storm sewer conveyance costs are provided separately in following sections.
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4.1.2 Detention Alternative 2
An exhibit representing Detention Alternative 2 is contained at the end of this section.
Alternative 2 includes a major detention pond, Pond C, downstream of I-25 in addition to
minor detention ponds, Pond A and the Gore Pond, upstream of I-25. Pond C for this
alternative is a proposed 106 ac-ft detention facility that collects flow from approximately
seven cross culvert locations along I-25. The proposed layout of Pond C is long and
narrow with a proposed outlet near the northwest corner of the pond. Flow is anticipated
to be discharged from Pond C at a maximum rate of 15 cfs into a proposed storm sewer
outfall system.
Grouted riprap rundowns are recommended at each location where culverts discharge
into Pond C to protect the pond slope and culvert outlets from erosion as flows enter the
pond. Based on the existing topography utilized for the project, the ends of the pond will
require significant excavation to provide the required pond volume. The central portion
of the pond will require the construction of an embankment along the northwest side.
The elevations of the adjacent I-25 culverts require that the majority of the 106 ac-ft
detention pond be excavated to keep the proposed water surface elevation from
affecting the interstate highway right-of-way. Only a portion of the excavated material is
anticipated to be utilized in the construction of the embankment for Pond C. It is likely
that excess excavated earth can be used to build up grade on adjacent property.
The proposed location of Pond C downstream of I-25 requires the acquisition of a large
portion of land between I-25 and the Algodones Ditch. However, the remaining corridor
between Pond A and the Algodones Ditch is anticipated to be a developable parcel of
property with the potential for Browersville Road to be extended west to connect to Los
Romeros Road if so desired. A cost estimate including land acquisition for Alternative 2
is shown on Table 2.
The emergency spillway for Pond C is proposed along the southwest portion of the pond
embankment. Since the ends of the pond are anticipated to be excavated, the
emergency spillway is anticipated to be located such that discharge exits the facility onto
existing ground at the 100-yr maximum water surface elevation. Soil cement protection
is proposed along a portion of the emergency spillway to reduce the possibility of
erosion. The emergency spillway for Pond C is sized to accommodate a peak discharge
of 5,050 cfs generated from the 50% PMP rainfall depth as discussed in Section 4.1 of
this report. Hydraulic calculations for the Pond C emergency spillway are included in the
appendix of this report.
This alternative includes detention storage of 35 ac-ft in the Gore Pond and Pond A
upstream of I-25. Detention at these locations is anticipated to be connected by an
existing box culvert. Drainage basins east of Basin 8100 are anticipated to be collected
in Pond A. A minor collection channel is recommended along the frontage road west of
Pond A to ensure that local flows are conveyed to the proposed detention facilities. The
location of this collector channel is shown on the Alternative 2 exhibit. An outlet
structure for the Gore Pond is anticipated to be designed to release a maximum of 5 cfs
to a proposed storm sewer system and provide an emergency overflow for the pond
through the existing box culvert across I-25.
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Table 2: Detention Alternative 2 Cost Estimate for Pond A upstream of I-25 and Pond C
downstream of I-25.

Detention Alternative 2 Cost Estimate
Item

Unit

Unit Cost

Quantity

Total

Earthwork and
Embankment for Detention
Facilities

Excavation and placement of
earthwork material for
construction of detention
facilities

CY

$6

60,000

$360,000

Export of Excess
Earthwork

Export of excess material from
the site

CY

$15

100,000

$1,500,000

Outlet structures
Land Acquisition for
detention ponds not directly
adjacent to frontage road

Outlet structures for detention
facilities

EA

$20,000

2

$40,000

Pond C ~26 ac

AC

$50,000

26

$1,300,000

Land Acquisition for
detention ponds directly
adjacent to frontage road

Pond A ~6 ac

AC

$100,000

6

$600,000

Emergency Spillway

20' soil cement apron for
emergency overflow spillway
sized to pass the 50% PMP
storm event

CY

$80

500

$40,000

LS

$300,000

1

$300,000

CY

$150

700

$105,000

Dam Certification

Grouted Riprap Rundowns

Description

Certification of Dam with State
Engineer
Grouted riprap rundowns for
culverts discharging into
detention facility downstream of
I-25

Subtotal

$4,245,000

30% Contingency

$1,273,500

Estimated Total

$5,518,500

*Note: Storm sewer conveyance costs are provided separately in following sections.
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4.1.3 Detention Alternative 3
An exhibit representing Detention Alternative 3 is contained at the end of this section.
Alternative 3 includes detention upstream and downstream of I-25. A proposed 108 ac-ft
major detention pond (Pond B) as discussed in Alternative 1 is proposed along with
diversion berms to collect and detain flows from Basins 8006, 8100, 8201, and 8202. A
maximum discharge of 15 cfs is anticipated from Pond B as well as the Pond A/Gore
Pond outlet. This alternative also includes a minor linear detention pond downstream of
I-25 to collect and detain flows from culverts crossing I-25 rather than utilizing an
upstream conveyance channel. A maximum discharge of 5 cfs is anticipated from Pond
C.
In addition to exclusion of the upstream conveyance channel, this alternative also
reduces the impacts to developable land adjacent to the I-25 frontage road by requiring
a minimal footprint for Pond A to allow collection and conveyance of flows through the
existing box culvert to be stored in the Gore Pond. The required volume for Pond A and
the Gore Pond will be 7 ac-ft since only local flows from the area downstream of Pond B
and the diversion berms are anticipated to be collected. A cost estimate for Alternative 3
is included on Table 3 at the end of this section.
As discussed in Alternative 2, a minor collection channel is recommended along the
frontage road west of Pond A to ensure that local flows are conveyed to the proposed
detention facilities. The location of the collector channel is identified on the Alternative 3
exhibit.
The proposed emergency spillway for Pond B for this alternative is sized to pass the
peak discharge of 4,950 cfs generated from the 50% PMP rainfall depth as discussed in
Section 4.1 of this report. The emergency spillways for Pond C and the Gore Pond in
this alternative are anticipated to be sized to pass the 100-yr peak inflow rates.
Hydraulic calculations for the emergency spillways are included in the appendix of this
report.
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Table 3: Detention Alternative 3 Cost Estimate for Ponds A and B upstream of I-25 and
Pond C downstream of I-25.

Detention Alternative 3 Cost Estimate
Item

Unit

Unit Cost

Quantity

Total

Earthwork and
Embankment for Detention
Facilities

Excavation and placement of
earthwork material for
construction of detention
facilities

CY

$6

50,000

$300,000

Earthwork and
Embankment for Diversion
Berms

Excavation and placement of
earthwork material for
construction of diversion
berms

CY

$6

20,000

$120,000

Outlet structures

Outlet structures for detention
facilities

EA

$20,000

2

$40,000

Pond B ~26 ac, Pond C ~10
ac

AC

$50,000

36

$1,800,000

AC

$100,000

1

$100,000

CY

$80

2,500

$200,000

CY

$80

500

$40,000

Land Acquisition for
detention ponds not directly
adjacent to frontage road
Land Acquisition for
detention ponds directly
adjacent to frontage road

Soil Cement Rundowns
and Bank Protection

Emergency Spillway

Description

Pond A ~1 ac
Soil cement bank protection
for Basin 8100 diversion
channel and rundowns for
each diversion channel into
pond
20' soil cement apron for
emergency overflow spillway
sized to pass the 50% PMP
storm event

LS

$300,000

1

$300,000

Grouted Riprap Rundowns

Certification of Dam with
State Engineer
Grouted riprap rundowns for
culverts discharging into
detention facility downstream
of I-25

CY

$150

700

$105,000

24" RCP Storm Sewer

24" RCP storm sewer
between Pond A & Pond B

LF

$65

750

$48,750

Dam Certification

Subtotal

$916,125

Estimated Total

$3,969,875

*Note: Storm sewer conveyance costs are provided separately in following sections.
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$3,053,750

30% Contingency
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4.1.4 Additional Detention Alternatives
The use of minor detention ponds located in the upper portions of contributing drainage
basins could potentially be utilized to reduce the required size of detention ponds near I25. Land acquisition in the upper portions of the contributing basins is anticipated to be
more cost effective than that for land in the vicinity of I-25. Locations for upstream
detention are limited due to the configuration of the existing drainage basins and the size
of the existing private quarry and adjacent tribal and government lands. However, it is
anticipated that minor detention ponds may be constructed in a few select locations.
These minor detention ponds would require maintenance access across private land to
ensure proper operation. Combined costs associated with constructing and maintaining
multiple minor detention facilities are typically greater than costs associated with
construction and maintenance of a single major detention facility with a similar storage
capacity. Therefore, the construction of multiple minor detention facilities is unlikely to
be a feasible alternative.

4.2 Conveyance Alternatives
Seven alternatives were analyzed to provide conveyance of storm runoff from the
proposed detention ponds. Five of the alternatives include a gravity storm sewer system
and two of the alternatives include a pump station. The proposed storm sewer systems
follow three separate alignments which are designated from south to north as Alignment
1, Alignment 2, and Alignment 3. The Overall Conveyance Layout exhibit included at the
end of this section shows the three potential alignments for the proposed storm sewer
systems.
The conveyance alternatives presented in this study are all anticipated to convey
stormwater from proposed detention ponds at a combined maximum rate of 20 cfs. Plan
and profile exhibits for the proposed gravity storm sewer alignments are included at the
end of this section of this report. It is anticipated that the storm sewer alignment for the
Alternative 4 pump system can be accommodated along a similar corridor as the
proposed gravity storm sewer. However, some adjustment of the alignment is
anticipated to minimize bends in the storm sewer to reduce head loss in the higher
velocity pump system.
The proposed storm sewer along Alignments 1 and 2 includes a main line and a spur
line. The main line is required for all of the detention alternatives while the spur line is
only required for Detention Alternatives 2 and 3 since they include detention downstream
of I-25. The size of the storm sewer for the spur and main lines upstream of their
confluence is dependent on the size of the detention facility that each line drains.
Generally a 30” RCP storm sewer is proposed to drain major detention ponds and a 24”
RCP storm sewer is proposed to drain minor detention ponds. The majority of the
gravity storm sewer system requires a 30” RCP storm sewer to convey the combined
flow of 20 cfs.
Alignment 3 consists of a 30” RCP storm sewer designed to convey stormwater for
Detention Alternate 1 and is only compatible with this detention alternative. Concept
level cost estimates for each of the conveyance alternatives are included in the
corresponding alternative sections of this report.
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The proposed storm sewer layout for the main line along all the alignments begins at an
existing box culvert crossing I-25 just west of the Algodones interchange. The end of
this existing box culvert is anticipated to require modification to allow 100-year flows to
enter the proposed storm sewer system while also allowing larger emergency overflow
to be conveyed through the culvert and discharge overland along historic flowpaths. The
proposed storm sewer layouts cross several roadways and private properties before
reaching various potential outfall locations. The acquisition of drainage easements is
anticipated for the majority of the proposed storm sewer alignments to allow construction
and maintenance of the storm sewer system. The proposed storm sewer alignments are
intended to minimize impacts to landowners by primarily following along the edges of
existing property boundaries. Several manholes or bends are anticipated along the
storm sewer alignments to accommodate the changes in direction of the storm sewer
and to allow maintenance access.
The locations of the proposed storm sewer alignments were determined from several
factors. The natural low area upstream of I-25 is anticipated to provide the best location
for collection and detention of flows upstream of I-25. The existing box culverts at this
location provide an overflow without the construction of additional facilities across I-25.
Alignment 1 was selected to follow high areas in the existing topography to provide
sufficient cover over the proposed storm sewer pipe. Alignment 2 includes a direct route
to the Yeso Drain 2 and provides conveyance for detention facilities downstream of I-25.
Alignment 3 was selected to include a large portion of the storm sewer alignment within
public right-of-way thus reducing the impact to private property owners in the area. Each
of the alignments selected allow the grade of the proposed storm sewer to pass under
the existing irrigation ditches, roadways, and railroad.
The proposed storm sewer alignments also provide a relatively direct route to outfall
flows at the Yeso Drain 2 or the Algodones Riverside Drain near the Rio Grande. A
preliminary survey was conducted to determine existing grade along the proposed
alignments to verify the feasibility of each. A detailed survey of the area to identify
existing property and right-of-way boundaries and provide detailed topography is
recommended prior to final design of the storm sewer layout for the alternatives
presented in this report. Relatively flat grades are present along the majority of the
storm sewer alignments. However, each alignment appears to provide the necessary
grade for the construction of a gravity storm sewer system to each of the presented
outfall locations. The proposed conveyance systems analyzed in this study are
discussed in the following sections of this report. A summary of the pros and cons of
each alternative is presented on the alternatives analysis tables included in the
Summary and Recommendations section.

4.2.1 Conveyance Alternative 1
Conveyance Alternative 1 consists of a gravity storm sewer system along Alignment 1.
This system is anticipated to begin at proposed detention ponds near I-25 and extend
northwest to the existing Rail Runner and NMDOT right-of-way. The proposed outfall
location for this alternative is shown on Sheet 2 of the storm sewer plan and profile
exhibits. The proposed storm sewer is anticipated to outfall to the ditch upstream of the
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existing railroad embankment at approximately Station 15+00 on Alignment 1. An
optional discharge location at the downstream side of the railroad embankment is also
shown on Sheet 2. It is anticipated that discharge from the storm sewer will enter the
existing ditch at this location and follow existing flow paths and irrigation drains to the
Rio Grande.
The discharge of stormwater at this location has the potential to be problematic for
residents of the area between the railroad and the Algodones Riverside Drain. The low
discharge rate required to drain the ponds in approximately 96 hours will cause a
situation where drainage paths will see long durations of discharge. This could be a
concern for low lying roadways in the area that may be utilized for stormwater
conveyance. Modifications to existing ditches and roadways may be necessary to
prevent the use of low roadways as primary conveyances. The long duration discharge
of stormwater in this alternative will entail coordination with downstream landowners and
may require the acquisition of drainage easements along the existing conveyance.
The optional discharge location at the downstream side of the railroad embankment may
allow for the construction of a surface conveyance system to route flows directly to the
Riverside Drain. Additional survey is recommended to determine the most appropriate
route for surface conveyance from this location. The elevation of the existing roadway
downstream of the railroad embankment may need to be adjusted to accommodate a
culvert to allow flows to enter a surface conveyance system. Costs associated with
potential work through and downstream of the railroad embankment have not been
included in the cost estimate for this alternative. Coordination with NMDOT is
anticipated for construction of storm sewer facilities across railroad right-of-way. A cost
estimate for Alternative 1 is included below.
Table 4: Conveyance Alternative 1 cost estimate for gravity storm sewer system along the
Alignment 1 discharging at the upstream side of the Rail Runner right-of-way.

Conveyance Alternative 1 Cost Estimate
Item

Description

Unit

Unit Cost

Quantity

Total

Easement Acquisition
for Pipeline

20' wide easement along entire pipe
alignment

AC

$10,000

3

$30,000

24" RCP

24" RCP for portion of pipe alignment
draining minor detention ponds

LF

$65

1,800

$117,000

30" RCP

30" RCP for portion of pipe alignment
draining major detention ponds

LF

$90

4,100

$369,000

Storm Sewer Fittings

4' diameter manholes at depth of 06', pipe bends, flared end sections,
etc.

LS

$60,000

1

$60,000

Subtotal
30% Contingency
Estimated Total
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$576,000
$172,800
$748,800

4.2.2 Conveyance Alternative 2
Conveyance Alternative 2 generally includes the same storm sewer features of
Alternative 1, but also includes the extension of the proposed storm sewer approximately
1,400 feet along Alignment 1 to outfall near the flow line of the Algodones Riverside
Drain. Sheet 2 of the storm sewer plan and profile exhibits shows the proposed outlet
for Alternative 2 at the Algodones Riverside Drain. This alternative provides a direct
storm sewer outfall to a major conveyance system for the area. The Algodones
Riverside Drain is maintained by the MRGCD and discharge to this location will require
coordination with and approval from the MRGCD and the U.S. Bureau of Reclamation.
Coordination with NMDOT is also anticipated for construction of storm sewer facilities
across railroad right-of-way.
The direct discharge of stormwater into the Riverside Drain for this alternative eliminates
the potential for long duration surface discharge along low roadways and private
property. The existing irrigation ditch conveyance system can also be utilized without
the need for additional easement acquisition and coordination with landowners to handle
recurring stormwater discharge from the detention ponds. By avoiding surface
discharge to existing ditches and roadways, this alternative is anticipated to only impact
private property owners along the proposed storm sewer Alignment 1. A cost estimate
for Alternative 2 is included below.
Table 5: Conveyance Alternative 2 cost estimate for gravity storm sewer system along
Alignment 1 discharging at the Algodones Riverside Drain.

Conveyance Alternative 2 Cost Estimate
Item

Description

Unit

Unit Cost

Quantity

Total

Easement Acquisition for
Pipeline

20' wide easement along entire
pipe alignment

AC

$10,000

3.5

$35,000

24" RCP

24" RCP for portion of pipe
alignment draining minor detention
ponds

LF

$65

1,800

$117,000

30" RCP

30" RCP for portion of pipe
alignment draining major detention
ponds

LF

$90

5,500

$495,000

Storm Sewer Fittings

4' diameter manholes at depth of
0-6', pipe bends, flared end
sections, etc.

LS

$80,000

1

$80,000

Pipe Boring and Jacking

Pipe boring and jacking under
existing railroad

LF

$350

100

$35,000

Subtotal

$762,000

30% Contingency

$228,600

Estimated Total

$990,600
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4.2.3 Conveyance Alternative 3
Alternative 3 includes a pump station located near the Algodones Riverside Drain to
pump stormwater into the Rio Grande. This alternative is compatible with any of the
three detention alternatives presented in this report and utilizes a gravity storm sewer
system along Alignment 1 to deliver stormwater to the pump location. The storm sewer
concept for this alternative is anticipated to be consistent with the concept presented for
the gravity storm sewer system in Conveyance Alternative 2. A proposed 18” HDPE
storm sewer line is anticipated to convey flows from the pump station to discharge in the
Rio Grande.
Since the pump location for Alternative 3 is near the Algodones Riverside Drain, a
bypass system is recommended to be evaluated in final design to allow gravity
discharge to the Riverside Drain in the event of a pump failure. Mechanical and
electrical systems are required for the operation of the pump station and therefore a
power supply will be required for the system to operate. Costs for mechanical and
electrical systems have been included in the cost estimate for the pumping systems.
However, the cost of providing a power supply at the pump location has not been
included in the pump system cost estimates. Additional costs for operation and
maintenance of the pump station have not been included, but should be anticipated
along with the need for future replacement of the pump systems. A cost estimate for the
installation of this pump station alternative is included below.
Table 6: Conveyance Alternative 3 cost estimate for pump system with pump located on
Alignment 1 near the Algodones Riverside Drain to discharge flows into the Rio Grande.

Conveyance Alternative 3 Cost Estimate
Item

Description

Unit

Unit Cost

Quantity

Total

Easement Acquisition for
Pipeline

20' wide easement along
entire pipe alignment

AC

$10,000

4

$40,000

18" HDPE

18" HDPE 500 feet
downstream of Riverside
Drain

LF

$50

500

$25,000

24" RCP

24" RCP for gravity system
from ponds to pump

LF

$65

1,800

$117,000

30" RCP

30" RCP for gravity system
from ponds to pump

LF

$90

5,500

$495,000

Storm Sewer Fittings

4' diameter manholes at
depth of 0-6', pipe bends,
flared end sections, etc.

LS

$80,000

1

$80,000

Pipe Boring and Jacking

Pipe boring and jacking under
existing railroad

LF

$350

100

$35,000

Pump Station

Installation of pumps,
housing, well, electrical,
control panel, valves,
enclosure, and other misc.
items required for a complete
installation

LS

$300,000

1

$300,000

Subtotal

$327,600

Estimated Total

$1,419,600
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$1,092,000

30% Contingency

4.2.4 Conveyance Alternative 4
Alternative 4 includes a pump station located at Pond A to pump stormwater to the Rio
Grande through an 18” HDPE storm sewer line. This alternative is only compatible with
Detention Alternative 1 since this is the only detention alternative that directs runoff to a
single location to discharge across I-25. Additional detention alternatives could be
utilized, but the need for additional pump stations would add significant cost to the
system. A means of stopping the flow of runoff from Pond B to Pond A in the event of
pump failure should be considered in final design.
Alternative 4 is anticipated to generally follow a similar alignment as the previously
discussed Alignment 1 with some flexibility to adjust the alignment to minimize the
number of bends in the pipe. The pressure outfall for this alternative would not have the
rigid vertical requirements of a gravity line and thus could function in other corridors as
well. Alternative alignments may be explored in final design if this pump system
alternative is desirable. A cost estimate for the installation of this pump station
alternative is included below.
Table 7: Conveyance Alternative 4 cost estimate for pump system with pump located at
Pond A to discharge flows into the Rio Grande.

Conveyance Alternative 4 Cost Estimate
Item

Description

Easement Acquisition for
Pipeline

20' wide easement along entire
pipe alignment

18" HDPE

18" HDPE along entire pipe
alignment and 500 feet
downstream of Riverside Drain

Storm Sewer Fittings

Misc. fittings

Pipe Boring and Jacking

Pump Stations

Pipe boring and jacking under
existing railroad
Installation of pumps, housing,
well, electrical, control panel,
valves, enclosure, and other
misc. items required for a
complete installation

Unit

Unit Cost

Quantity

Total

AC

$10,000

3

$30,000

LF

$50

6,000

$300,000

LS

$10,000

1

$10,000

LF

$300

100

$30,000

LS

$350,000

1

$350,000

Subtotal

$720,000

30% Contingency

$216,000

Estimated Total

$936,000
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4.2.5 Conveyance Alternative 5
Alternative 5 consists of a gravity storm sewer system along Alignment 2. This system is
anticipated to begin at proposed detention ponds upstream of I-25 and extend northwest
across I-25 to the proposed outfall location at the existing Yeso Drain 2. The proposed
main line alignment follows Browersville Road south for approximately 150 feet and then
turns and follows a path to the northwest across private property before crossing
Highway 313 and existing railroad tracks to the outfall location at the Yeso Drain 2. A
spur alignment is included with this alternative to provide a gravity storm sewer outfall for
detention alternatives with ponds downstream of I-25. The proposed alignment for the
spur storm sewer follows the existing right-of-way of Browersville Road to connect to the
main line alignment for this alternative. The layout for Alignment 2 is shown in orange
on the Overall Conveyance Layout exhibit at the end of this section. The proposed plan
and profile along this alignment is illustrated on Sheets 5 through 7 of the storm sewer
plan and profile exhibits.
This alternative provides a direct storm sewer outfall to the Yeso Drain 2 surface
conveyance system while minimizing the required main line storm sewer length. The
proposed alignment for this alternative requires storm sewer to cross under the
Algodones Ditch, Highway 313, and the existing railroad right-of-way. The portion of the
proposed storm sewer that crosses under these three features is relatively steep for the
area (~1%) and allows some flexibility in the vertical design of the storm sewer system.
A spur storm sewer alignment is included with this alternative to provide a conveyance
system for detention ponds located downstream of I-25 in Detention Alternatives 2 and
3. The spur alignment allows this conveyance alternative to be used with all three of the
detention alternatives presented in this report. The majority of the spur alignment
follows the right-of-way of Browersville Road reducing the need for additional easement
acquisition.
The Yeso Drain 2 connects to the Algodones Riverside Drain approximately 1,300 feet
downstream of the proposed outfall location and both facilities are maintained by the
MRGCD. Discharge to this location will require coordination with and approval from the
MRGCD and the U.S. Bureau of Reclamation. Coordination with NMDOT is also
anticipated for construction of storm sewer facilities across railroad and highway right-ofway. A cost estimate for Alternative 5 is included below.
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Table 8: Conveyance Alternative 5 cost estimate for gravity storm sewer system along
Alignment 2 to discharge flows into the Yeso Drain 2.

Conveyance Alternative 5 Cost Estimate
Unit

Unit
Cost

Quantity

Total

Easement Acquisition for Pipeline

20' wide easement along
entire main line pipe
alignment

AC

$10,000

1.5

$15,000

24” RCP

24" RCP for portion of
pipe alignment draining
minor detention ponds

LF

$65

2,250

$146,250

30" RCP

30" RCP for portion of
pipe alignment draining
major detention ponds

LF

$90

2,910

$261,900

Storm Sewer Fittings

4' diameter manholes at
depth of 0-6', pipe bends,
flared end sections, etc.

LS

$80,000

1

$80,000

Pipe Boring and Jacking

Pipe boring and jacking
under existing railroad

LF

$350

100

$35,000

Item

Description

Subtotal
30% Contingency
Estimated Total

$538,150
$161,445
$699,595

4.2.6 Conveyance Alternative 6
Alternative 6 consists of a gravity storm sewer system along Alignment 3. This system is
anticipated to begin at proposed detention ponds upstream of I-25 and extend northwest
across I-25 to the proposed outfall location at the existing Yeso Drain 2. The proposed
alignment follows Browersville Road north to New Mexico 315 and then proceeds
northwest along the south right-of-way of New Mexico 315 before crossing under
Highway 313 and existing railroad tracks to the outfall location at the Yeso Drain 2. The
layout for Alignment 3 is shown in cyan on the Overall Conveyance Layout exhibit in this
report. The outfall into the Yeso Drain 2 for the proposed storm sewer system is located
at approximate Station 29+80 on Alignment 3 as shown on Sheet 9 of the storm sewer
plan and profile exhibits.
The proposed alignment for this alternative utilizes existing public right-of-way to reduce
the impact of the storm sewer installation on private landowners. Approximately 1,400
feet of the alignment is located within public right-of-way which would eliminate or
minimize the need for additional easements to construct this portion of the storm sewer
system. However, the existing grade near the intersection of Browersville Road and
New Mexico 315 is very steep and this area has a higher elevation than adjacent
portions of the alignment. The elevated existing grade in this area will require
excavation depths ranging from approximately 10 feet to 24 feet for an estimated length
of 600 feet of the storm sewer system. Installation of storm sewer to this depth may not
be practical and costs for additional excavation are included in the cost estimate for this
alternative. Coordination with adjacent property owners in this area to obtain easements
may allow for storm sewer installation at more reasonable depths.
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Alternative 6 provides a direct storm sewer outfall to the Yeso Drain 2 surface
conveyance system with a storm sewer length that is shorter than several other
alternatives presented. The proposed alignment for this alternative requires storm sewer
to cross under the Algodones Ditch, Highway 313, and the existing railroad right-of-way.
The portion of the proposed storm sewer that crosses under these three features is
relatively steep for the area (1-2%) and allows some flexibility in the vertical design of
the storm sewer system.
The Yeso Drain 2 connects to the Algodones Riverside Drain approximately 1,500 feet
downstream of the proposed outfall location and both facilities are maintained by the
MRGCD. Discharge to this location will require coordination with and approval from the
MRGCD and the U.S. Bureau of Reclamation. Coordination with NMDOT is also
anticipated for construction of storm sewer facilities across railroad and highway right-ofway. A cost estimate for Alternative 6 is included below.
Table 9: Conveyance Alternative 6 cost estimate for gravity storm sewer system along
Alignment 3 to discharge flows into the Yeso Drain 2.

Conveyance Alternative 6 Cost Estimate
Unit

Unit
Cost

Quantity

Total

Easement Acquisition for Pipeline

20' wide easement along
approx. 1,230 feet of the pipe
alignment (downstream of
Highway 313 and upstream of
Browersville Road) with
approx. 1,900 feet of alignment
located within public right-ofway

AC

$10,000

1

$10,000

30" RCP (0’ to 10’ depth)

30" RCP for majority of pipe
alignment draining major
detention ponds

LF

$90

2,530

$227,700

30” RCP (11’ to 24’ depth)

30” RCP for section of
alignment requiring additional
excavation depth

LF

$180

600

$108,000

Storm Sewer Fittings

4' diameter manholes at depth
of 0-6', special manholes, pipe
bends, flared end sections, etc.

LS

$80,000

1

$80,000

Pipe Boring and Jacking

Pipe boring and jacking under
existing railroad

LF

$350

100

$35,000

Item

Description

Subtotal
30% Contingency
Estimated Total

$460,700
$138,210
$598,910

4.2.7 Conveyance Alternative 7
Alternative 7 provides a gravity storm sewer system that follows Alignment 3 to
discharge at the Algodones Riverside Drain. This alternative follows nearly the same
alignment as Alternative 6 but includes the extension of the storm sewer system to the
Algodones Riverside Drain rather than discharging to the Yeso Drain 2. The extension
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of the storm sewer along the south side of the Yeso Drain 2 would allow for the
conveyance of stormwater an additional 1,500 feet with a constructed storm sewer
system. Sheets 8 through 10 of plan and profile exhibits show the existing ground along
the potential alignment for this alternative. The plan and profile exhibits also include a
route between the Algodones Riverside Drain and the Rio Grande to illustrate the
inability for a gravity storm sewer system to outfall directly to the Rio Grande along this
alignment.
The extension of the storm sewer system to the Algodones Riverside Drain provides an
alternative along Alignment 3 in the event that the Yeso Drain 2 is found to be
inadequate to handle the additional 20 cfs discharged from the storm sewer system.
This alternative also provides a gravity storm sewer system that could be utilized in
addition to a pump station located near the Algodones Riverside Drain to pump
stormwater into the Rio Grande. Additional investigation of the use of a pump station at
this location was not included in this analysis and would only be recommended if the
discharge of the gravity storm sewer into the local drain system is found to be
undesirable.
The Algodones Riverside Drain is maintained by the MRGCD. Discharge to this location
will require coordination with and approval from the MRGCD and the U.S. Bureau of
Reclamation. Coordination with NMDOT is also anticipated for construction of storm
sewer facilities across railroad and highway right-of-way. A cost estimate for Alternative
7 is included below.
Table 10: Conveyance Alternative 7 cost estimate for gravity storm sewer system along
Alignment 3 to discharge flows into the Algodones Riverside Drain.

Conveyance Alternative 7 Cost Estimate
Item

Description

Unit

Unit
Cost

Quantity

Total

AC

$10,000

1.5

$15,000

30" RCP (0’ to 10’ depth)

20' wide easement along approx.
2,650 feet of the pipe alignment
(downstream of Highway 313 and
upstream of Browersville Road)
with approx. 1,900 feet of
alignment located within public
right-of-way
30" RCP for majority of pipe
alignment draining major
detention pond

LF

$90

3,950

$355,500

30" RCP (11’ to 24’ depth)

30” RCP for section of alignment
requiring additional excavation
depth

LF

$180

600

$108,000

Storm Sewer Fittings

4' diameter manholes at depth of
0-6', special manholes, pipe
bends, flared end sections, etc.

LS

$100,000

1

$100,000

Pipe Boring and Jacking

Pipe boring and jacking under
existing railroad

LF

$350

100

$35,000

Easement Acquisition for Pipeline

Subtotal

$613,500

30% Contingency

$184,050

Estimated Total

$797,550
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28

29

30

31

32

33

34

35

36

37

5 Summary and Recommendations
Several alternatives have been presented in this report to provide detention and
conveyance of stormwater runoff originating from I-25 right-of-way and large basins
upstream of I-25 to outfall locations near the Rio Grande. The proposed locations of the
detention ponds in the three alternatives presented allow flexibility of the system layout
to address potential concerns with any particular location. The conveyance alternatives
presented for Alignments 1 and 2 provide basic configurations of potential storm sewer
systems and can generally be adjusted to provide outfalls for any of the detention
alternatives. However, the conveyance alternative for a potential storm sewer system
along Alignment 3 is only compatible with Detention Alternative 1 due to the extreme
depths required for other detention alternatives. A summary of the pros and cons of
each detention and conveyance alternative evaluated in this study is included at the end
of this section.
The analysis tables for each alternative are intended to highlight some of the positive
and negative features for each alternative presented. Additional factors may also play a
roll in selection of preferred detention and conveyance alternatives for the Algodones
area. Based on the limited survey and analysis allowed under the current scope of
services, Detention Alternative 3 and Conveyance Alternative 5 appear to be the best of
the alternatives presented. These alternatives would provide major and minor detention
ponds upstream of I-25 and a minor detention pond downstream of I-25 with conveyance
of the flows through a gravity storm sewer to discharge at the Yeso Drain 2.
Conveyance Alternate 1 and Detention Alternative 3 also present a viable option with
relatively similar costs as the alternatives recommended above. The construction of a
channel for the extension of Conveyance Alternative 1 or the selection of another
conveyance alternative would be recommended if direct discharge at the Algodones
Riverside Drain is desired. Development potential along the frontage road is also
anticipated to play a roll in the selection of desirable alternatives and the recommended
alternatives reduce the impacts on land directly adjacent to the I-25 frontage road.
Overall, the recommended alternatives provide adequate detention and conveyance of
100-yr storm runoff while attempting to minimize impacts to private property. However,
unforeseen conflicts involving land acquisition, discharge location, and the proposed
conveyance alignment could potentially result in other alternatives being the most
feasible.
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Table 8: Analysis table illustrating positive and negative features of each detention
alternative along with estimated costs.

Detention Alternative Analysis Table
Alternatives

Alternative 1-Minor
Pond A, Major Pond B,
and conveyance channel
upstream of I-25

Alternative 2-Minor
Pond A upstream of I-25
and Major Pond C
downstream of I-25

Alternative 3-Minor
Pond A and Major Pond
B upstream of I-25 and
Minor Pond C
downstream of I-25

Pros

Cons

Provides major detention facility
upstream of I-25 at a location away
from frontage road to minimize impacts
to developable land and reduce flooding
potential for future development
adjacent to the frontage road

Requires large corridor adjacent to
frontage road for construction of
conveyance channel and requires
expensive additional crossings to be
constructed with future development

Collects all runoff from upstream of I-25
at a single location to discharge across
I-25 and into one conveyance system
without the need for the spur storm
sewer line

Allows drainage from I-25 right-ofway to discharge downstream
without any collection and detention
facilities

Does not require acquisition of land
downstream of I-25 for detention
facilities

Disrupts some local gravel roadways
and may require that alternative
roadway routes be constructed

Collects flows from I-25 culverts on
downstream side of I-25 without need
for conveyance channel

Allows existing drainage patterns to
be followed upstream of I-25 without
diversion of major flows to detention
facilities upstream of future
development adjacent to the frontage
road

Does not required additional diversion
berms and rundowns upstream of I-25,
but utilizes I-25 corridor and existing
culverts to collect and convey flows
instead

Requires acquisition of large parcel
of land downstream of I-25 for
construction of detention pond

Does not impact existing gravel
roadways upstream of I-25 or require
acquisition of large parcel of land
upstream of I-25 for Pond B

Requires largest pond footprint for
Pond A/Gore Pond adjacent to
frontage road

Requires smallest pond footprint for
Pond A/Gore Pond adjacent to frontage
road thus having the smallest impact on
developable land in this area

Both branches of storm sewer
conveyance system are required to
drain detention ponds

Collects flows from I-25 culverts in
smaller detention pond thus reducing
the impact to developable land
downstream of I-25

Disrupts some local gravel roadways
and may require that alternative
roadway routes be constructed

Provides major detention facility
upstream of I-25 at a location away
from frontage road to minimize impacts
to developable land and reduce flooding
potential for future development
adjacent to the frontage road
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Cost

$5.38M

$5.52M

$3.97M

Table 9: Analysis table illustrating positive and negative features of each conveyance
alternative along with estimated costs.

Conveyance Alternative Analysis Table
Alternatives

Alternative 1-Gravity
storm sewer system along
Alignment 1 discharging
to upstream side of
railroad right-of-way

Alternative 2-Gravity
storm sewer system along
Alignment 1 discharging
into Algodones Riverside
Drain

Alternative 3-Pump
system located near
Algodones Riverside
Drain to discharge flow
into Rio Grande utilizing
Alignment 1

Pros

Cons

Provides feasible gravity storm sewer system
to convey flows to discharge point along an
existing surface conveyance

Requires coordination with NMDOT to allow
discharge of stormwater onto rail right-of-way
at outfall location and easements from
downstream landowners to accommodate
surface discharge

Does not require mechanical/electrical
systems to automatically drain detention
ponds

Requires surface conveyance of flows along
existing flow paths from discharge location to
Rio Grande and discharge from ponds will be
over an extended period of time so this
surface flow could be problematic

Compatible with all three detention
alternatives

Alignment options are very limited due to flat
grades and existing vertical constraints

Provides gravity storm sewer system to
discharge directly to Algodones Riverside
Drain near Rio Grande with flows ultimately
reaching the Rio Grande

Requires coordination and approval from
MRGCD and Bureau of Reclamation to
discharge stormwater flow directly into
Riverside Drain

Does not require mechanical/electrical
systems to automatically drain detention
ponds

Alignment options are very limited due to flat
grades and existing vertical constraints

Extends storm sewer system past railroad
and existing roadway infrastructure prior to
discharge thus reducing potential use to low
roadways and private property as surface
conveyance

Does not provide direct outfall to Rio Grande

Provides outfall of stormwater directly into Rio
Grande

Pump systems have higher long term costs
than gravity systems

Allows some flexibility in conveyance
alignment

Pump systems require regular maintenance
to ensure all mechanical/electrical systems
operate correctly

Compatible with all three detention
alternatives

Draining detention ponds relies entirely on
mechanical systems which can fail or
experience loss of power
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Cost

$0.75M

$0.99M

$1.42M

Conveyance Alternative Analysis Table (cont.)
Alternatives

Alternative 4-Pump
system located at
Detention Pond A to
discharge flow into Rio
Grande utilizing
Alignment 1

Alternative 5-Gravity
storm sewer system along
Alignment 2 discharging
into Yeso Drain 2

Alternative 6-Gravity
storm sewer system along
Alignment 3 discharging to
the Yeso Drain 2

Alternative 7-Gravity
storm sewer system along
Alignment 3 discharging to
the Algodones Riverside
Drain

Pros

Cons

Provides outfall of stormwater directly into Rio
Grande

Pump systems have higher long term costs
than gravity systems

Requires smaller pipe than gravity systems

Only compatible with Detention Alternative 1

Allows greater flexibility in conveyance
alignment than gravity systems

Draining detention ponds relies entirely on
mechanical systems which require regular
maintenance and can fail or experience loss
of power

Provides an alternative that is compatible with
all three detention alternatives

Requires coordination and approval from
MRGCD and Bureau of Reclamation to
discharge stormwater flow directly into Yeso
Drain 2

Provides gravity outfall to Yeso Drain 2 while
minimizing the required length of the main line
storm sewer system

Does not provide direct outfall to Rio Grande

Reduces impact to private property by utilizing
existing public right-of-way for majority of the
spur storm sewer alignment

Includes additional storm sewer length to
utilize spur alignment and detention
downstream of Interstate 25

Reduces impact to private property by utilizing
public right-of-way for a portion of the storm
sewer alignment

Requires deep storm sewer excavation along
a portion of the alignment which may impact
adjacent private property

Provides gravity outfall to Yeso Drain 2 while
reducing the required length of the storm
sewer system

Requires coordination and approval from
MRGCD and Bureau of Reclamation to
discharge stormwater flow directly into
Riverside Drain

Lowest cost conveyance alternative

Only compatible with Detention Alternative 1
unless routed through private property at the
southwest corner of Highway 315 and
Browersville Road

Reduces impact to private property by utilizing
public right-of-way for a portion of the storm
sewer alignment

Only compatible with Detention Alternative 1

Provides alternative along Alignment 3 to
discharge directly to Algodones Riverside
Drain or allows for the potential addition of a
pump station to discharge to Rio Grande

Requires coordination and approval from
MRGCD and Bureau of Reclamation to
discharge stormwater flow directly into Yeso
Drain 2

Does not require mechanical/electrical
systems to automatically drain detention
ponds

Does not provide direct outfall to Rio Grande
without the use of a pump system
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Cost

$0.94M

$0.70M

$0.60M

$0.80M
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50% Probable Maximum Precipitation AHYMO Output
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