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EXECUTIVE SUMMARY

This analysis update report covers the area roughly bounded by Unser/Lyon Boulevard on
the east, Paradise Boulevard on the north and Paseo del Norte (PDN) extension on the south,
comprising almost 600 acres of the Piedras Marcadas Dam watershed. The primary focus of the
study was to determine what portion of the watershed could discharge to the Albuguerque
Metropolitan Arroyo Flood Control Authority's (AMAFCA) future Lyon Boulevard storm drain
extension. In the past year, the study was expanded to include analysis of the Piedras Marcardas
Dam capacity, specifically to assess how much of the Piedras Marcardas developed watershed
must be diverted north to the Calabacillas Arroyo to maintain one foot of freeboard in the dam.

History

There has been development interest in this area; however, due to lack of existing
drainage outfalls, development has been limited. Following is a summary of some of the issues:

e The National Park Service has stated objections to allowing storm water runoff above the
“historic” (not necessarily undeveloped) flow rate to pass through the Petroglyph National
Monument.

¢ Flow to the south and east is limited. The Draft Piedras Marcadas Drainage Management
Plan Revision, prepared by Molzen-Corbin & Associates in May 1993, found that the
Piedras Marcadas Dam capacity would be exceeded under fully developed watershed
conditions. The feasible solution was to divert storm water to the Calabacillas Arroyo at
two locations. One diversion was in the vicinity of Ventana Ranch Subdivision, which has
already been built, and the other was at Lyon Boulevard, which is the subject of
AMAFCA's current study.

¢ The diversion of the upper part of the watershed was completed with the Las Ventanas
Dam and outfall pipe to the Calabacillas Arroyo.

o The existing 72-inch storm drain outfall to the Calabacillas Arroyo in Lyon Boulevard has
limited capacity.

o Property owners in the area, including Albuquerque Public Schools (APS), have been
interested in developing their property but have been constrained by lack of drainage
outfalls.

Bohannan Huston-
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o Bemalillo County and the City of Albuquerque have an interest in a storm drain outfall for
the future Unser Boulevard extension that will ultimately connect to Lyon Boulevard from

the south.

Since AMAFCA has the Lyon Diversion Storm Drain on its project schedule, AMAFCA
sponsored the drainage study for the area. AMAFCA entered into an Agreement with the City,
County and developers in March 2001 to prepare a “Mini" Drainage Management Plan. The primary
purpose was to determine how existing and proposed development will impact AMAFCA facilities.
AMAFCA contracted Bohannan Huston, Inc. (BHI) to perform the work.

Results of Study
BHI took the original hydrologic model from the 1993 Molzen-Corbin study and updated
drainage basins and facility capacities to reflect construction since that time. Among these projects

are:

¢ Las Ventanas Dam and 60-inch storm drain outfall to the Calabacillas Arroyo.

e The Lyon Boulevard 72-inch storm drain outfall to the Calabacillas Arroyo.

e The Paradise Boulevard storm drain from Lyon Boulevard to an existing storm drain stub-
out west of Golf Course Road. The ultimate outfall is the Piedras Marcadas Dam.

e Expansion of Piedras Marcadas Dam.

BHI used the 100-year flow rates from this analysis to determine storm drain options in the

Lyon/Unser Boulevard corridor. The study was limited in scope to evaluate the following options:

¢ Option 1 - Free discharge from the study area into a larger, proposed Lyon Boulevard
outfall pipe. This option was used as a benchmark to compare the other options.

¢ Option 2 - Utilize a single “regional” detention pond to reduce flow to miriimize pipe sizes
and to match the capacity of the existing outfall pipe.

¢ Option 3 - Utilize a series of smaller detention ponds to reduce flow to minimize pipe sizes
and to match the capacity of the outfall pipe.

e Option 4 - Utilize detention ponding to reduce flow to minimize pipe sizes (Option 2 or 3).

Maximize the existing outfall pipe capacity with pressure flow.

Bohannan  Huston-
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The results of the analysis also indicated that the capacity of the Piedras Marcadas Dam
must also be taken into account. Although approximately 2.7 square miles have been diverted from
the dam watershed to the Calabacillas Arroyo with the Las Ventanas Dam and Lyon Boulevard
storm drain outfalls, it was necessary to evaluate the dam capacity with ultimate development. The
current capacity, with one foot of freeboard, is 280 acre-feet. The study evaluated the additional
drainage basin area that will need to be diverted to the Lyon Boulevard storm drain to maintain this
capacity. An area of approximately 115 acres will be required to discharge to the Lyon Boulevard
storm drain. Since the total discharge from this area is 400 cfs, and the additional capacity available

in the outfall in Option 4 is 210 cfs, detention ponding will be required.

Construction Cost Estimates

Several construction cost scenarios were evaluated. The first was total project cost, from
the future PDN to the existing 72-inch outfall to the Calabacillas Arroyo. The second was just the
AMAFCA portion from the Paradise/Lyon intersection to the existing outfall. The third was the
AMAFCA portion, excluding basalt excavation. This scenario was included as a comparison since

construction within the basalt layer will significantly drive up the cost.

The County and APS have been interested in extending the Paradise Boulevard storm
drain to the west. Therefore, this fourth scenario was included as an addition to the AMAFCA Lyon

Boulevard storm drain portion.

Following is a summary of the construction cost estimates:

Storm | Total Project | Lyon Project Lyon Project Paradise/Lyon Flow
Drain Cost Cost (AMAFCA) Cost (excl. Project Cost from
Option basalt) South

(AMAFCA) (cfs)
1 $24,831,000 $7,800,000 $3,477,000 $9,153,000 1460
2 $26,429,000 $4,687,000 $1,343,000 $6,040,000 170
3 $17,359,000 $3,082,000 $1,129,000 $4,435,000 130
4 n/a $3,337,000 $1,292,000 $4,690,000 210

The recommended option is Option 4. The total project cost was not calculated since the

storm drain option south of Paradise Boulevard could follow Option 2 or 3. The AMAFCA Lyon

P\0028%hycro\PMDarm\ReportiPM_Lyon FinalFinal Report doc
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storm drain project is $255,000 more than Option 3 because it has a 90-inch storm drain connection
to the existing outfall, while Option 3 has a 78-inch and 84-inch storm drain. Option 4 optimizes the

use of the existing outfall and, with an increase of one pipe diameter, almost doubles the allowable

flow from south of Paradise Boulevard.

o Bohannan  Huston-
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. INTRODUCTION

The Piedras Marcadas Watershed and Lyon Boulevard Storm Drain Analysis Update deals
with an area of northwest Albuquerque that, up to this time, has had a very limited potential for
development due to the lack of an outfall for developed flows. This area is approximately bounded
by Unser/Lyon Boulevard on the east, Paradise Boulevard on the north, and on the south and west
sides by the limits of the Piedras Marcadas Watershed. An attempt was made to include whole
properties into the primary study area, and some area east of Unser Boulevard is included because
it is possible to use the same system. There is an existing 72" storm drain line in the Unser/Lyon
Boulevard Alignment from Irving Boulevard to the Calabacillas Arroyo. Past studies have proposed
a southern extension of this storm drain to Paradise Boulevard. The intent of the primary analysis is
to determine the feasibility of using the proposed Lyon Boulevard storm drain as the outfall point for
the primary study area. The effects of recent developments in the entire watershed on the Piedras
Marcadas Dam have also been included in this report. The Albuquerque Metropolitan Arroyo Flood
Control Authority (AMAFCA), the chief sponsor of this study, the City, and area landowners have

funded and provided needed information for this study.

Two past reports are foundational to the work done in this study. The first is the “Piedras
Marcadas Drainage Management Plan” by Molzen-Corbin done in May 1993. It deals with drainage
issues for the entire Piedras Marcadas Watershed. A number of developments have occurred in the
watershed in the ten years since the report was completed, changing the area’s hydrology. The
other report is the “Conceptual Design Analysis for Lyon (Unser) Boulevard/Paradise Boulevard
Storm Drain” by Bohannan Huston done in June 2000. The report evaluates a proposed storm
drain down Paradise to Lyon and then continuing in Lyon connecting to the existing Lyon Boulevard

Storm Drain.

As a starting point for this study, the existing section of storm drain, from Irving to the
Calabacillas Arroyo, was analyzed to determine the existing capacity, which was determined to be
734 cfs based on Manning's Equation. In addition, the maximum area that could be routed to the
storm drain was determined. The preliminary layout for the Paradise Boulevard Storm Drain west of

Lyon Boulevard was also examined to determine whether or not it could be reduced due to addition

Bohannan Huston-
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of storm drain line south of Paradise Boulevard. Three options were investigated for diverting the
maximum drainage basin to the Lyon Boulevard Storm Drain System, and a fourth option was
investigated for the storm drains in Paradise and Lyon Boulevards. The first option assumes an
upsizing of the existing storm drain and an Unser Storm Drain that extends into the study area
without detention ponds. The second option utilizes one detention pond to reduce flows to preserve
the existing storm drain. The third option also looks to use the existing system, but makes use of
several detention ponds rather than one. The fourth option looks at a pressure storm drain system
in Paradise and Lyon Boulevards. The four options are discussed in further detail in Section Ill,

below.

Since the watershed has undergone some development and improvements to the drainage
system, the effects of that development have changed its hydrology. After revising the hydrology,

other possible scenarios became apparent and are discussed in Section 1V, below.

Il. HYDROLOGY

Hydrologic modeling for this project was performed using the 1997 version of The Arid-
Lands Hydrologic Model (AHYMO) in accordance with the City of Albuquerque Development
Process Manual, Section 22.2, January 1993. Pipes were sized using Marning’s Equation.
Hydraulic grade lines were not calculated except for Option 4. Concrete box culverts were modeled

as equivalent pipes in the AHYMO model. The 100-year storm event is used.
A.  Drainage Basins

As mentioned above, the primary focus of the study area is bounded on the east, with
some exceptions, by the proposed alignment for Unser Boulevard. This is because the Unser
Corridor is a natural extension for the Lyon/Unser Storm Drain and is very nearly the outer
limit of area that can physically be drained to the Calabacillas. There is some area east of
Unser that is included because it could drain to the system and does not have another
currently available outlet due to the presence of the Petroglyph National Monument
downstream. The National Park Service has been very restrictive about allowing developed

storm water flows to pass through the Monument.
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In order to get as much area as possible to drain into the system, it was assumed that
the storm drain trench at the intersection of Lyon and Paradise Boulevards should not be
deeper than 30'. A hypothetical pipe line was taken from the intersection south at a 0.2%
slope. The placement of the hypothetical pipe line was determined by maintaining at least
two feet of cover above the soffitt in relation to the existing contours. The hypothetical pipe
line was then used as the basis for the basin boundary. It is also the approximate location for
the pipe lines in the three options. Other properties on the east that border the Unser
alignment could be brought into the system if they are filled on the eastern portion of the
property and the added flow does not overload the system. This may require the use of
detention ponds on these sites. Due to the complexity of analyzing the feasibility of this

option, these areas were not included in this study.

The sub-basins used in these options were developed from the basins in the Molzen-
Corbin report “Piedras Marcadas Drainage Management Plan Revision” (1993) for the area
south of Paradise Boulevard and the Bohannan-Huston report “Conceptual Design Analysis
for Lyon (Unser) Boulevard/ Paradise Boulevard Storm Drain” (2000} for the area north of
Paradise Boulevard. Plate 1 is a copy of the drainage basin map from the conceptual Lyon
report. Plate 2 includes the basin maps from the Piedras Marcadas Report. Sub-basin 315
from the Piedras Marcadas report was the primary basin in the Lyon/Unser study area and
was divided into Sub-basins 1 through 7. Sub-basins 3 and 6A are extended past the outer
boundary of the Piedras Marcadas to include whole properties. This was the practice
everywhere possible so that an owner would not have two separate drainage systems on the
same property. Sub-basin 313 is a combination of sections frum Molzen-Corbin’s Sub-basins
313N and 313S. Sub-basins 311N, 311S, and 310 are located similarly to Molzen-Corbin’s,
except that there are changes due to the new mapping used (Bernalillo County, 1999), and
the sub-basins end at the Unser alignment. Sub-basin 312 is only the very southem portion
of Molzen-Corbin's original. Sub-basin 8 is within a portion of the proposed Unser Boulevard

Corridor. The sub-basins can be seen in Exhibit 1.

[}
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B. Land Treatments

The land treatment percentages were determined based on zoning and the intended
land uses as provided by the primary land owners in the area. The intended uses and zoning
are also shown in Exhibit 1, and the land treatment percentages assigned to each basin are
shown in Appendix A along with the AHYMO input and summary printouts. The land
treatment percentages for the sub-basins, along with the 100-yr flow rates, volumes, and
CFS/acre, are shown in Table 1. The land treatment percentages for the entire watershed

analysis were not revised from the Molzen-Corbin report.

Table 1 — Sub-Basin Summary (Lyon Blvd. Storm Drain Options)

SUB-
BASIN AREA % LAND TREATMENT * Q (100-YR) | VOLUME [CFS/Acre
(acres) A B Cc D (CFS) (acre-ft)
1 227 0.0 12.9 18.1 69.0 88.5 3.8 3.91
2 16.0 0.0 9.3 11.6 79.1 65.2 2.9 4.09
3 64.4 0.0 9.7 12.3 78.0 185.1 11.6 2.87
4 103.7 0.0 9.0 12.2 78.9 361.6 18.8 3.49
5 27.7 0.0 14.7 19.6 65.7 106.5 4.5 3.84
6A 176.8 0.0 13.4 174 69.1 451.8 29.8 2.56
6B 48.3 0.0 15.0 20.0 65.0 184.9 7.9 3.83
7 214 0.0 9.6 10.9 79.5 66.5 3.9 3.10
313 38.0 0.0 12.7 16.6 70.7 122.5 6.5 3.22
310 7.3 0.0 15.0 20.0 65.0 27.9 1.2 3.83
311S 18.7 0.0 14.0 19.3 66.7 72.2 3.1 3.84
311N 324 0.0 8.2 10.9 80.9 109.8 6.0 3.39
312 8.2 0.0 8.6 12.1 79.3 33.1 1.5 4.07
8 11.2 0.0 0.0 10.0 90.0 29.8 2.2 2.65

*Obtained from Section 22.2, Hydrology of the Development Process Manual, Volume 2.

For comparison purposes, Table 2 shows Molzen-Corbin’s sub-basins within this area
and the CFS/Acre for each. The areas of each sub-basin are not shown since the sub-basins’
areas have changed, due to being cut off at the Unser Alignment, inclusion of whole

properties, and changes due to new mapping. (Refer to Section I1.A.)

o3
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Table 2 - Molzen-Corbin’s Sub-Basins Within Study Area

SUB-BASIN CFS/Acre
315W 3.50
3168 3.50
315N 3.50
313S 3.15
311S 3.50

310 3.50
311N 2.78
312 2.26

C. Paradise Boulevard Storm Drain Analysis

Part of the scope of the study was to examine the preliminary layout of the Paradise
Boulevard Storm Drain, from Chamisa Ridge to Lyon/Unser Boulevard, to determine if the
size of the system could be reduced based on a reduced drainage area. There was a
reduction in area since the original study in an area east of the James Monroe Middle School.
This area, which is included in the new Sub-basin 313, was originally in a sub-basin
contributing to the Paradise Boulevard Storm Drain according to the 2000 Lyon Report. In
addition, some of the other areas south of Paradise Boulevard have been developed at a
lower density than was predicted by the 2000 Lyon Report. However, even with the area
reduction and less impervious contributing areas, the flow rates were not reduced enough to
require a smaller storm drain system. The majority of flow into the system is from the north
side of Paradise Boulevard. Please refer to the 2000 “Conceptual Design Analysis for Lyon
Boulevard/Paradise Boulevard Storm Drain” by Bohannan Huston for information, calculations

and layout of the Paradise Boulevard storm drain.

LYON BLVD. STORM DRAIN OPTIONS
A.  Option 1: Free Discharge, All New Storm Drain, Full Conveyance

Option 1 is a storm drain only option without detention and, consequently, includes
expansion of the existing storm drain. This option requires concrete box culverts (CBC) as
large as 12' X 12'. The entire network including flow rates can be seen on Exhibit 3. The flow

Bohannan  Huston-



rate in the pipe network coming into the intersection of Paradise and Lyon is 1,453 cfs, and
the box culvert size is 12' X 12’ with a slope of 0.2%. Under this option, the storm drain on
the north side of the intersection must be an 11' X 10’ CBC, and the replacement of the
existing storm drain must be 96" pipe. The total flow at the outfall to the Calabacillas is 1,983

cfs.
B.  Option 2: Existing Storm Drain, 1 Large Detention Basin South of Paradise Blvd.

Option 2 maintains the existing storm drain as is and has one large detention pond to
attenuate flows to its capacity. Option 2 is shown in Exhibit 4. A possible location for the
pond was found to be near the intersection of Paradise and Lyon. This site is chosen
because it can collect runoff from all of the basins in the study area. This is important since
even the smaller sub-basins adjacent to the chosen pond site (311N&S, 312, 310, and 8)
could overwhelm the existing storm drain if their flows are not attenuated. The pond would
need to have storage of 65.4 ac-ft and would cover an area of approximately 8-9 acres. This
option would also require very large concrete box culverts (12 X 12') upstream of the pond.
The peak flow rate entering the pond is 1509 cfs, and the peak outflow is 174 cfs. The pipes

north of the intersection to the existing storm drain would need to be 84" and 90"

C.  Option 3: Existing Storm Drain, 4 Smaller Detention Basins South of Paradise
Blvd.

There is more flexibility in Option 3, which is shown in Exhibit 5. Four detention ponds
are used to attenuate flows in this option. The largest pipe in the system south of the
intersection of Lyon and Paradise is 66", and the largest pipe north of the intersection is 84”.
The total amount of storage provided by the ponds is 113.6 ac-ft, and the approximate area
needed for all four ponds is 15 acres. The peak outflow from the final pond, which enters the

Lyon Boulevard storm drain, is 131 cfs.

Bohannan Huston-
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D. Option 4: Existing Storm Drain, Full Conveyance under Pressure Flow

Conditions Assuming 212 cfs from Area South of Paradise Bivd.

As mentioned in the introduction, Option 4 is exclusively for the Paradise and Lyon
Boulevard Storm Drains. Itincludes a hydraulic grade line (HGL) analysis to determine the
maximum flow rate that can be allowed from the south at the intersection of Paradise and
Lyon, while tying to the existing storm drain. The maximum allowable flow rate is 212 cfs.
The largest pipe size required is 90". Larger sizes were tried just north of the intersection, but
the ultimate control of the system is the existing storm drain. Therefore, the 30" gave as
much capacity as a larger diameter pipe. Exhibit 6 contains a plan and profile sheet showing

Option 4, as well as a profile of the basalt along the Lyon Boulevard alignment.

Iv. REVISED PIEDRAS MARCADAS DAM WATERSHED HYDROLOGY AND SCENARIOS

Subsequent to the development of the four options for the Lyon Blvd. storm drain, an
outfall to the Piedras Marcadas Dam from developing areas upstream of the Petroglyph National
Monument again became a possibility with the designation of the future Paseo del Norte alignment.
In order to take advantage of this outfall in the Paseo del Norte corridor, the effects on the dam of all

current and future development in the Piedras Marcadas watershed were investigated.

The total drainage area to the dam is nearly 4.0 square miles. The drainage area is
slightly less than that reported in the Molzen-Corbin study primarily because Basin 311N is now
shown as being diverted to the Calabacillas Arroyo via the future Lyon Boulevard storm drain.
Figure 1 shows the overall area draining to the dam (Molzen-Corbin - Alternative 9) as well as the

areas being diverted to the Calabacillas Arroyo.

The drainage area to the dam includes the area west of Lyon Boulevard and south of the
drainage divide to the Calabacillas Arroyo. The four Options previously discussed assumed a
diversion of a large portion of this area to the Calabacillas Arroyo via the future Lyon Boulevard
storm drain. This diversion is not incorporated into the revised hydrology because it was not
required to meet the capacity of the dam.

Bohannan Huston-
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The Molzen-Corbin AHYMO model (Option 9) served as the base model for this analysis.
It has been appended with the Ventana Ranch, Shenandoah and Rancho Sereno subdivisions. The
Ventana Ranch Detention Dam, shown in Basin 316, has been constructed and is responsible for
diverting over two square miles of the upper watershed to the Calabacillas Arroyo. The second
diversion area to the Calabacillas Arroyo is the Lyon Boulevard storm drain. This diversion is
planned for the future and was presented in the original Molzen-Corbin model, but with a different

drainage area to the outlet.

In addition to these changes, the AHYMO model has been modified in a number of other
ways. Most notably, the proposed pond in Basin 302/304 has been removed; the Shenandoah and
Rancho Sereno Subdivision models, located within Basins 301 and 102 respectively, have been
edited so that all the hydrographs are being added into the dam. A new basin has been created out
of Basin 205 for the Paradise Ridge Subdivision. Routes have been added to reflect the new

Paradise Boulevard storm drain.

When all the revisions were included, the model indicated a smaller drainage area to the
dam than in the Molzen-Corbin report. Comparisons were made between the original AHYMO
model and subsequent changes over the last ten years. It was discovered that when the subbasins
were redefined, and the Shenandoah and Rancho Sereno Subdivisions were incorporated, the new
drainage basin boundaries did not match the original basin boundaries in Basins 102 and 301. A
new basin in 102 was added to account for this and area added to offsite Basin SHENO1E in 301.

The information used to calculate the required sediment storage in the dam was based on
Dr. Richard Heggen's Sediment Study of the Piedras Marcadas Watershed as included in the
Piedras Marcadas DMP. His results did not include any diversions to the Calabacillas Arroyo, so
the total drainage area to the dam was larger than it is today. No reduction in sediment to the dam
for the reduced area has been included in this analysis. From observations made during a site visit,
it was noted that vegetation has grown in the dam basin. No account for any loss of capacity due to

the vegetation has been made.

)
=
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The results of the analysis of the capacity of the Piedras Marcadas Dam at the emergency

spillway are as follows:

Source Volume (ac-ft)

Piedras Marcadas Dam Design Capacity (to the crest | 1995 Revised Grading
of the emergency spillway) Plan by BHI 307 ac-ft
Sediment Volume (5 x annual + 100-year) Piedras Marcadas DMP, 3.6 acft
(5 x 0.31 ac-ft + 2.07 ac-ft) 1993
Available storage in Piedras Marcadas Dam 303 ac-ft
100-Yr Runoff Volume 2002 Revised AHYMO 292 ac-ft

model by BHI
Excess Capacity in the Piedras Marcadas Dam 11 ac-ft
Freeboard in the Piedras Marcadas Dam 0.55 ft

In order to meet an AMAFCA requirement for one foot of freeboard below the emergency

spillway, a maximum of 280 ac-ft of runoff volume can be allowed into the dam. The runoff volume

into the Piedras Marcadas Dam cannot be reduced to the recommended 280 ac-ft while not
exceeding the 212 cfs capacity of the Option 4 Lyon Boulevard storm drain if free discharge from all

basins to Lyon Boulevard is assumed. Below are presented results for two scenarios that would
satisfy the dam volume constraint (280 ac-ft) and the Lyon Blvd. storm drain capacity constraint

(212 cfs). Refer to Figure 2.

A.  Scenario 1: Do not Exceed Lyon Boulevard Storm Drain Capacity

To not exceed the Lyon Boulevard storm drain capacity, only Basins 311N and 311S

can free discharge to Lyon Boulevard. The total 100-year flow from these basins is

approximately 205 cfs. The runoff volume into the dam is reduced to 287 ac-ft. Recall that in

the original model Basin 311N was already diverted north.

B.  Scenario 2: Disregard Lyon Boulevard Storm Drain Capacity and Meet the

Required Runoff Volume

To reduce the total runoff volume into the dam to 280 ac-ft, Basins 311N, 311S, 310,
313SA and 315NE need to be diverted to the Lyon Boulevard storm drain. The total 100-year
runoff from these basins is 400 cfs. The calculated runoff volume to the dam is 278 ac-ft.

P:\0028%hydroWPMDam\Report\PM_Lyon FinalFinal Report. doc 1 4
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The most obvious way to meet both limitations is to construct a detention pond(s) that
would attenuate the flows in the second scenario to the 212 cfs capacity. Another option to
meet both criteria is to convert the Piedras Marcadas Dam from retention to detention. The
Piedras Marcadas Dam is currently operated as a retention dam; however, modifications to
create a detention facility are possible and could prove very beneficial. Only after
downstream facilities are capable of accepting flows impounded in the dam can the principle
spillway (a 36" pipe) be opened. If the principle spillway were to be extended to the Rio
Grande (approximately 4500°), the hydraulic capacity of the dam and its ability to accept more
runoff would be enhanced. Even with none of the area shown in being diverted to the Lyon
Blvd. storm drain, there is still approximately 45 ac-ft of capacity in the dam with the 36" pipe
open to the river. Figure 2 illustrates the drainage areas corresponding to each scenario
above. Note that the basin labeled “312" is actually only a very small portion of Basin 312 in
the AHYMO model. The majority of the basin lies north of Paradise Boulevard. Therefore,
runoff from the sliver shown does not contribute to the total flow in the storm drain south of

Paradise Boulevard.

In general, the basin divides shown are based on topography and are similar to those of
the Molzen-Corbin study. The exception is Basin 315NE, which was based on lot lines. It
seemed prudent to create the basin in this manner so that the entirety of Lot 6 will be diverted
to the storm drain, rather than having only, a portion of it diverted. Basins 313SA and 315NE
were originally part of larger basins, 313S and 315N respectively, but were subdivided to suit

this analysis.

V. COST ESTIMATE FOR THE FOUR LYON BLVD. OPTIONS

There are four design parameters that strongly impact the cost of the options; storm drain
size, trench depth, detention pond size, and land costs. The first three are especially important
because they affect the amount of basalt rock removal that will be necessary. In the areas where
basalt rock removal was determined to be necessary there are no trenching costs, but there is a
backfill cost since the basalt rock cannot be used as backfill. Where trenching is specified, the unit

cost was based on the 1998 Unit Cost used by the City of Albuquerque with a 30% increase to

Bohannan  Huston-
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make it comparable to recent contractors’ estimates for storm drain construction. The pond costs
were determined based on the costs of recent AMAFCA dams and recently constructed ponds
designed by Bohannan-Huston. The dams and ponds were placed in an Excel spreadsheet based
on size and cost per acre-foot. An equation was derived for a titted curve, and that equation was
used to determine the cost per acre-foot for the ponds used in the estimate. A chart showing the
points and fitted curve is shown in Appendix B. The reinforced concrete pipe / concrete box
culverts costs were determined by using the 1998 Unit Cost, recent contractor bids, and information
provided by a local supplier and local contractor. The 20% contingency used for the cost estimates
in the preliminary report has been reduced to 10% for the cost estimates presented here because
unit costs that are more accurate were used. The cost of the land was roughly estimated at
$50,000 per acre.

The most important aspect of the cost of any of the options is the presence of basalt rock.
One area that is proven to have basalt is the area from the intersection of Paradise and Lyon
Boulevards to the outfall. Basalt removal calculations were performed in this area based on
information in the Conceptual Lyon Report (2000), which is based on borehole data. Refer to
Appendix E. However, it is assumed that all the trenches south of Paradise Boulevard will also
require basalt removal. This assurnption is based on visual appraisal of the surface and borehole
data provided in the “Unser Middle Transportation Corridor Study” done by Leedshill-Herkenhoff in
1992. Two boreholes that fall within the study area near the proposed Paseo Del Norte alignment
show basalt rock from 2-5 feet below the surface through 31-38 feet below the surface. The basalt
removal greatly increases the costs of all options. The basalt rock removal volumes were calculated
based on a typical trench prism in rock. This assumes vertical sides. 't was also assumed that
basalt rock removal will be necessary for the ponds unless they are located in a valley where a
berm could be placed above ground to gain storage. The pond in Option 2, therefore, requires
basalt rock removal, as do Ponds 1 and 3 in Option 3. The cost of basalt rock removal was based

on current projects near the study area.

The estimated costs of the four options are shown below in Table 3. The estimated
construction cost for the Paradise Boulevard portion of the storm drain system is $1,353,000,

assuming that there is no basalt rock removal. For detailed estimates, see Appendix C.

Bohannan  Huston.
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Table 3 - Estimated Construction Cost

Total with
Lyon Paradise Total without Paradise
Primary Boulevard Boulevard Paradise Blvd. | Bivd. Storm
OPTION Study Area Storm Drain Storm Drain Storm Drain Drain
OPTION 1 17,031,000 7,800,000 1,353,000 24,831,000 26,184,000
OPTION 2 21,742,000 4,687,000 1,353,000 26,429,000 27,782,000
OPTION 3 14,277,000 3,082,000 1,353,000 17,359,000 18,712,000
OPTION 4 NA 3,337,000 1,353,000 NA NA

V. CONCLUSION
A.  Four original Lyon Blvd. storm drain options

Though Option 3 is the lowest cost option for the Paradise/Lyon Blvd. storm drain,
Option 4 is the recommended option. Though slightly more expensive than Option 3, Option
4 will maximize use of the existing storm drain and allow a maximum area south of Paradise
Blvd. to flow to the storm drain. There are also other advantages to Option 4, including
constructability. All of the items in Option 4 are commonly constructed in the Albuquerque
area, whereas the large box culverts required in the first two options are not. This could lead
to more problems in design and construction. Having such large box culverts also increases
the possibility for conflicts with existing utilities and will make the design and construction of
future utilities in the area much more difficult. Although the Option 4 configuration is more
costly than Option 3 by $255,000, it allows approximately 80 cfs more than Option 3 into the
Lyon Boulevard storm drain. This increased flow rate means that less ponding would be
required south of Paradise Boulevard, which would reduce the pond costs. Itis also
recommended that more information be acquired concerriing the basalt in the area, as this is

the most expensive element of any plan.

[x}
=
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B. Additional Scenarios

After completion of the four options investigation, an outfall for developed runoff
upstream of the Petroglyph National Monument to the Piedras Marcadas Dam through the
Paseo del Norte corridor became a possibility. Additional hydrologic scenarios were studied

to make use of this outfall.

The Piedras Marcadas Dam can accept a volume of 280 ac-ft. The watershed area
that can flow with free discharge to the dam, based on Molzen-Corbin’'s development
assumptions, can be maximized to make full use of this capacity. This allows for a reduction
in the area flowing to the Lyon Blvd. storm drain compared to the four original options. Used
in conjunction with the Option 4 storm drain, the area immediately south and west of the Lyon
Bivd. /Paradise Blvd. intersection can flow to the storm drain at a maximum flow rate of 212

cfs. In order to accomplish this flow rate some detention ponding is necessary.

If the Piedras Marcadas Dam can be converted to a detention dam additional areas
would be able to flow with free discharge to the dam. This assumes the conveyance facilities

to the dam already in place can accept the added flow.

Bohannan  Huston-
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OPTION 1 - TOTAL
ITEM #|SHORT DESCRIPTION QUANTITY UNIT UNIT PRICE COST
343.132|ART PVMT,R&R, W/M 3000 SY $25.00 $75,000.00
701.200|TRCH, BF, > 60" SWR, 8'-12' 1300 LF $46.00 $59,800.00
701.320|BF MATL, SELECT 149000 CY $6.00 $894,000.00
910.023|54" RCP, Ill 1400 LF $106.00 $148,400.00
910.027(66" RCP, Ili 3400 LF $135.00 $459,000.00
910.035/90" RCP, li 530 LF $243.00 $128,790.00
910.037|96" RCP, Iii 910 LF $290.00 $263,900.00
910.0XX|114" RCP, Il 470 LF $475.00 $223,250.00
910.0XX[120" RCP, Ill 890 LF $580.00 $516,200.00
910.0XX[10' X 9’ CBC 760 LF $620.00 $471,200.00
910.0XX[11' X 10' CBC 800 LF $680.00 $544,000.00
910.0XX[11' X 11' CBC 1600 LF $710.00 $1,136,000.00
910.0XX[12' X 12' CBC 3100 LF $770.00 $2,387,000.00
910.105[DRNG LN REM, >48" 910 LF $18.00 $16,380.00
920.210X|MH, TEE TYPE 28 EA $5,500.00 $154,000.00
1020.00X[BASALT ROCK REMOVAL 199570 cY $50.00 $9,978,500.00
SUB TOTAL $17,455,000.00
10% Contingencies $1,746,000.00
SUB TOTAL $19,201,000.00
22% Soft Costs $4,224,000.00
SUB TOTAL $23,425,000.00
6% Tax $1,406,000.00

P:\00280\HYDRO\ESTIMATE\ESTIMATEO3.XLS - 6/19/2002

ESTIMATED CONSTRUCTION COST

$24,831,000.00




OPTION 2 - TOTAL
ITEM #|SHORT DESCRIPTION QUANTITY UNIT UNIT PRICE COST
343.132|ART PVMT,R&R, W/M 3000 SY $25.00 $75,000.00
701.200|TRCH, BF, > 60" SWR, 8-12' 400 LF $46.00 $18,400.00
701.320|BF MATL, SELECT 111000 CcY $6.00 $666,000.00
910.023|54" RCP, |l 1400 LF $106.00 $148,400.00
910.027(66" RCP, Il 3400 LF $135.00 $459 000.00
910.030(72" RCP, IV 300 LF $185.50 $55,650.00
910.032(84" RCP, Ili 150 LF $210.00 $31,500.00
910.033(84" RCP, IV 1700 LF $224.00 $380,800.00
910.035/90" RCP, 1lI 1000 LF $242.50 $242 ,500.00
910.0XX|114" RCP, Il 470 LF $475.00 $223,250.00
910.0XX[120" RCP, Ili 890 LF $580.00 $516,200.00
910.0XX|10' X 9' CBC 760 LF $620.00 $471,200.00
910.0XX[12' X 12' CBC 1900 LF $770.00 $1,463,000.00
920.210X|MH, TEE TYPE 28 EA $5,500.00 $154,000.00
65.4 ac-ft DETENTION POND 1 LS $838,900.00 $838,900.00
1020.00X|BASALT ROCK REMOVAL 250000 CY $50.00 $12,500,000.00
SUB TOTAL $18,244,000.00
10% Contingencies $1,824,000.00
SuB TOTAL $20,068,000.00
22% Soft Costs $4,415,000.00
SUB TOTAL $24,483,000.00
Land for Pond (9 acres) $450,000.00
SUB TOTAL $24,933,000.00
6% Tax $1,496,000.00

PAD0280\HYDRO\ESTIMATEAESTIMATEO3.XLS - 6/19/2002

ESTIMATED CONSTRUCTION COST

$26,429,000.00




OPTION 3 - TOTAL

ITEM #|SHORT DESCRIPTION QUANTITY UNIT UNIT PRICE COST
343.132|ART PVMT R&R W/M 3000 SY $25.00 $75,000.00
701.200(TRCH, BF, > 60" SWR, 8-12' 400 LF $46.00 $18,400.00
701.320(BF MATL, SELECT 71200 CY $6.00 $427,200.00
910.019(42" RCP, Il 2000 LF $70.00 $140,000.00
910.023(54" RCP, III 1800 LF $106.00 $190,800.00
910.025/60" RCP, it 1900 LF $121.00 $229,900.00
910.026(60" RCP, IV 1300 LF $134.00 $174,200.00
910.027(66" RCP, IlI 3000 LF $135.00 $405,000.00
910.0XX|[78" RCP, lll 800 LF $180.00 $144,000.00
910.0XX|78" RCP, IV 200 LF $197.00 $39,400.00
910.033(84" RCP, IV 1400 LF $224.00 $313,600.00

920.210X|MH, TEE TYPE 28 EA $5,500.00 $154,000.00
14.2 ac-ft DETENTION POND 1 LS $335,200.00 $335,200.00

16 ac-ft DETENTION POND 1 LS $360,100.00 $360,100.00

18.0 ac-ft DETENTION POND 1 LS $386,500.00 $386,500.00

27.7 ac-ft DETENTION POND 1 LS $500,700.00 $500,700.00
1020.00X|BASALT ROCK REMOVAL 155000 CY $50.00 $7,750,000.00
SUB TOTAL $11,644,000.00

10% Contingencies $1,164,000.00

SUB TOTAL $12,808,000.00

22% Soft Costs $2,818,000.00

SUB TOTAL $15,626,000.00

Land for Ponds (15 acres) $750,000.00

SUB TOTAL $16,376,000.00

6% Tax $983,000.00

P:\00280\HYDRO\ESTIMATE\ESTIMATEOQ3 XLS - 6/19/2002

ESTIMATED CONSTRUCTION COST

$17,359,000.00




PARADISE PORTION-ASSUMES NO BASALT EXCAVATION NECESSARY

ITEM #|SHORT DESCRIPTION QUANTITY UNIT UNIT PRICE COST
910.018|REM&REPL AC PVMT. 15900 SY $23.00 $365,700.00
910.018|33" RCP, IV 500 LF $42.50 $21,250.00
910.022|48" RCP, IV 1000 LF $70.00 $70,000.00
910.028(60" RCP, IV 500 LF $107.00 $53,500.00
910.028|66" RCP, IV 500 LF $135.00 $67,500.00
910.030|72" RCP, IV 1060 LF $130.00 $137,800.00
910.033/84" RCP, IV 500 LF $185.00 $92,500.00
701.110|TRCH, BF,18-36" SWR 8-12' 500 LF $15.00 $7,500.00
701.150[TRCH, BF, 42"-60" SWR, <8 500 LF $22.00 $11,000.00
701.160|TRCH, BF, 42"-60" SWR, 8'-12' 1000 LF $25.00 $25,000.00
701.200{TRCH, BF, > 60" SWR, 8-12' 2060 LF $35.00 $72,100.00

920.210X |MH, TEE TYPE 3 EA $5,500.00 $16,500.00
920.210|MH, 8DIA, CorE, 6'-10'D 3 EA $4,300.00 $12,900.00
SUB TOTAL SUB TOTAL $953,000.00

10% Contingencies $95,000.00

SuUB TOTAL $1,048,000.00

22% Soft Costs $231,000.00

SUB TOTAL $1,279,000.00

5.8125% Tax $74,000.00

P\00280\HYDRO\ESTIMATE\VAMAFCABOARDrev. xls - 6/19/2002

ESTIMATED CONSTRUCTION COST

$1,353,000.00




OPTION 1 - PARADISE AND LYON BOULEVARDS STORM DRAINS ONLY

ITEM #|SHORT DESCRIPTION QUANTITY UNIT UNIT PRICE COST
343.132|ART PVMT,R&R,W/M 3000 SY $25.00 $75,000.00
701.200|TRCH, BF, > 60" SWR, 8'-12' 1300 LF $46.00 $59,800.00
701.320|BF MATL, SELECT 48895 CcY $6.00 $293,370.00
910.037(96" RCP, llI 910 LF $290.00 $263,900.00
910.0XX[11' X 10' CBC 800 LF $680.00 $544,000.00
910.0XX[11" X 11" CBC 1600 LF $710.00 $1,136,000.00
910.105|DRNG LN REM, >48" 910 LF $18.00 $16,380.00

920.210X|MH, TEE TYPE 11 EA $5,500.00 $60,500.00
1020.00X[BASALT ROCK REMOVAL 60908 CcY $50.00 $3,045,400.00

P:\00280\HYDRO\ESTIMATEVAMAFCABOARDrev. xis - 6/19/2002

SUB TOTAL

10% Contingencies

SUB TOTAL

22% Soft Costs

SUB TOTAL
5.8125% Tax

ESTIMATED CONSTRUCTION COST

PARADISE PORTION

TOTAL

$5,494,000.00

$549,000.00

$6,043,000.00

$1,329,000.00

$7,372,000.00

$428,000.00

$7,800,000.00

$1,353,000.00

$9,153,000.00




OPTION 2 - PARADISE AND LYON BOULEVARDS STORM DRAINS ONLY

ITEM #|SHORT DESCRIPTION QUANTITY UNIT UNIT PRICE COST
343.132|ART PVMT,R&R,W/M 3000 SY $25.00 $75,000.00
701.200|TRCH, BF, > 60" SWR, 8'-12' 400 LF $46.00 $18,400.00
701.320|BF MATL, SELECT 43055 CY $6.00 $258,330.00
910.032(84" RCP, lll 150 LF $210.00 $31,500.00
910.033(84" RCP, IV 1700 LF $224.00 $380,800.00
910.035[90" RCP, lli 500 LF $242.50 $121,250.00

920.210X|MH, TEE TYPE 11 EA $5,500.00 $60,500.00
1020.00X[BASALT ROCK REMOVAL 47109 CcY $50.00 $2,355,450.00

P:\00280\HYDRO\ESTIMATEVAMAFCABQARDrev.xis - 6/19/2002

SUB TOTAL

10% Contingencies

SUB TOTAL
22% Soft Costs
SUB TOTAL
5.8125% Tax

ESTIMATED CONSTRUCTION COST

PARADISE PORTION

TOTAL

$3,301,000.00

$330,000.00

$3,631,000.00

$799,000.00

$4,430,000.00

$257,000.00

~$4,687,000.00

$1,353,000.00

$6,040,000.00




OPTION 3 - PARADISE AND LYON BOULEVARDS STORM DRAINS ONLY

ITEM #|SHORT DESCRIPTION QUANTITY UNIT UNIT PRICE COST
343.132[ART PVMT,R&R WM 3000 SY $25.00 $75,000.00
701.200|TRCH, BF, > 60" SWR, 8'-12' 400 LF $46.00 $18,400.00
701.320(BF MATL, SELECT 24007 CY $6.00 $144,042.00
910.0XX|[78" RCP Il 800 LF $180.00 $144,000.00
910.0XX|[78" RCP, IV 200 LF $197.00 $39,400.00
910.033(84" RCP, IV 1400 LF $224.00 $313,600.00

920.210X|MH, TEE TYPE 11 EA $5,500.00 $60,500.00
1020.00X|BASALT ROCK REMOVAL 27531 CcY $50.00 $1,376,550.00

P:\00280\HYDRO\ESTIMATE\AMAFCABOARDrev . xis - 6/19/2002

SUB TOTAL

10% Contingencies

SUB TOTAL
22% Soft Costs
SUB TOTAL
5.8125% Tax

ESTIMATED CONSTRUCTION COST

PARADISE PORTION

TOTAL

$2,171,492.00

$217,000.00

$2,388,492.00

$525,000.00

$2,913,492.00

$169,000.00

$3,082,000.00

$1,353,000.00

$4,435,000.00




OPTION 4 - PARADISE AND LYON BOULEVARDS STORM DRAINS ONLY

ITEM #|SHORT DESCRIPTION QUANTITY UNIT UNIT PRICE COST
343.132|ART PVMT R&R , W/M 3000 SY $25.00 $75,000.00
701.200|TRCH, BF, > 60" SWR, 8'-12' 400 LF $46.00 $18,400.00
701.320|BF MATL, SELECT 24334 CY $6.00 $146,004.00
910.035|90" RCP, lil 800 LF $242.50 $194,000.00
910.035(90" RCP, IV 1600 LF $260.00 $416,000.00

920.210X|MH, TEE TYPE 11 EA $5,500.00 $60,500.00
1020.00X|BASALT ROCK REMOVAL 28804 CY $50.00 $1,440,200.00
SUB TOTAL $2,350,000.00

10% Contingencies $235,000.00

SUB TOTAL $2,585,000.00

22% Soft Costs $569,000.00

SUB TOTAL $3,154,000.00

5.8125% Tax $183,000.00

ESTIMATED CONSTRUCTION COST $3,337,000.00

PARADISE PORTION $1,353,000.00

TOTAL $4,690,000.00

P:A00280\HYDRO\ESTIMATE\VAMAFCABOARDrev. xis - 6/19/2002
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