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October 21, 2008 \

Ms. Julie M. Baca

Deputy County Manager for Community Services
Bernalillo County

One Civic Plaza

Albugquerque, NM 87102

RE: Proposed Street and Dralnage Improvements on Paradise Boulevard
Dear Ms. Baca,

The City of Albuquerque has completed the design for roadway improvements along Paradise
Boulevard between Coneflower and Justin. The primary goal of the proposed improvements is to
widen Paradise Boulevard from the existing two lane roadway section to a four lane section with
medians and bike lanes. The City will have this project in construction in early 2008.

An integral part of this roadway design project is the implementation of the area drainage
improvements described in the “Lyon Boulevard Storm Drain Final Mini-Drainage Master Pian"
compieted by Bohannon-Huston in 2002 and approved by AMAFCA (option four) in 2004. The City
of Albuguerque has been using this mini-DMP in their development reviews since that time. As you
are aware, AMAFCA has already installed elements of this drainage plan, and as a part of the
Paradise Project, the City will install the remaining storm drainage improvements.

The City of Albuquerque has held coordination meetings with staff representing the Bemalillo County
Parks and Recreation Department and the Bernalillo County Public Works Division. These mesetings
were held to discuss impacts to the park and to answer questions about the proposed design.

The Department of Municipal Development will continue to coordinate with the County during the
implementation of this project, and our contractor will be instructed to maintain access to the
Paradise Hills Community Center during construction.

Please sign the letter below acknowledging your concurrence with the Paradise Widening
improvements and return to the City of Albuquerque. Thank you for your prompt attention to this
matter.

Sincere

i R. Castillo, P.E.
ector, Department of Municipal Development

cc: Michael J. Riordan, P.E.; Deputy Director DMD
Melissa R. Lozoya, P.E.; DMD Engineering Division Manager
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City of Albuquerque

P.0. BOX 1203 ALBUQUERQUE, NEW MEXICO 87103

January 2, 2002

Dan Grochowski, PE

Bohannan Huston, Inc.

7500 Jefferson NE ,
Albuquerque, New Mexico 87109

RE: Grading and Drainage Plan for Lyon Blvd/Paradise Blvd Conceptual Desigi
Analysis (B11-D4) Draft Report

Dear Mr. Grochowski:

I have reviewed the referenced drainage plan dated July 25, 2001 and forward the fuiiowing
comments.

I agree on your conclusion that option 3 appears to be the best. Another viewpoint would be that
if Paseo Del Norte develops into the proposed storm drain area we could drain down to the
Piedras Marcadas Dam at a reduced flow. Of course there would have to be ponds in the
upstream area as shown in option 3. The possibility would be to use Paradise Boulevard as the
divide for runoff to the Calabacillas Arroyo or to the Piedras Marcadas Dam. If you use another
option the outfall to the Calabacillas Arroyo through Lyons Boulevard (which would have to be
built first) would have excessively large storm drains. By using option 3 we allow for the
possibility of draining to the Piedras Marcadas and not having to build the large storm drains in
Lyons Boulevard. This is just some thoughts that you may consider.

If you have any questions please call me a 924-3982.

Sincerely, ’ -—-/
G f { Mé"( —
Carlos A. Montoya
City Floodplain Administrator

C: Lynn Mazur, AMAFCA

THE CITY OF ALBUQUERQUE IS AN EQUAL OPPORTUNITY/REASONABLE ACCOMMODATION EMPLOYER




LYON BOULEVARD STORM DRAIN
FINAL MINI DRAINAGE
MANAGEMENT PLAN

June 20, 2002

PREPARED FOR:

AMAFCA
2600 Prospect NE
Albuguerque, NM 87107

Bohannan  Huston.
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EXECUTIVE SUMMARY

The area south of Paradise Boulevard, west of the Proposed Unser/Lyon Boulevard, and
bordered on the west and south by the Piedras Marcadas Watershed Boundary, is the primary
subject of this report. There is also a small area east of Unser Boulevard that is included since it
has the elevation to drain to the system. An attempt is made to drain all the area that currently does
not have a drainage outlet. Drainage in the study area has been limited since the Petroglyph
National Monument, the natural drainage outlet, does not allow any developed flows. This “mini"
drainage management plan originally investigated three alternatives for draining the area to the
Calabacillas Arroyo. A fourth option examining pressure flow in the Paradise Boulevard/Lyon
Boulevard storm drain system, was added after review of the preliminary report. This study is

sponsored by the Albuquerque Metropolitan Arroyo Flood Control Authority (AMAFCA).

The first of the four options allows for upsizing of the existing Lyon Boulevard Storm Drain
into the Calabacillas Arroyo, and southerly extension into the project area without detention pond(s).
The estimated construction cost of this option is $24,831,000 ($9,153,000 for the Paradise/Lyon
storm drain). The second option does not allow for upsizing of the existing storm drain, but includes
a single 65.4 ac-ft detention pond that requires approximately 9 acres of land. The estimated
construction cost of this option is $26,429,000 ($6,040,000 for the Paradise/Lyon storm drain). The
third option has several detention ponds and also leaves the existing system in place. The total
combined storage of the ponds is 113.6 ac-ft and approximately 15 acres of land is required. The
estimated construction cost of this option is $17,359,000 ($4,435,000 for the Paradise/Lyon storm
drain). A fourth option has been added at AMAFCA's request. This option is based on the existing
siorm drain, from the Calabacilias to Irving Boulevard being exierded up Lyon and Paradise
Boulevards and modeled for pressure flow. [t can be used with Options 2 or 3. The purpose of this
option is to determine the maximum flow rate that can be allowed from the southern study area
without overwhelming the storm drain system. This maximum flow rate is 212 cfs. The estimated

construction cost for the Paradise/Lyon Boulevard storm drain under this option is $4,630,000.

For the area south of Paradise Boulevard, Option 3 is recommended. Option 3 has a
lower estimated cost due to less trench excavation and smaller pipe size. For the area north of

Paradise Boulevard, Option 4 is recommended due to the increased capacity, without significantly



increased costs compared to Option 3 for this area. The storm drain in Option 4 is compatible with
the portion of Option 3, which is south of Paradise Boulevard. The increased flowrate (212 cfs
compared to 131 cfs) would mean that less detention would be required than is shown in Option 3.

The primary cost in each of the options is the basalt rock removal.

l. INTRODUCTION

The Lyon Boulevard Storm Drain Mini Drainage Management Plan 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 is made to inciude whoie properties into the
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 this management plan is to determine the
feasibility of using the proposed Lyon Boulevard storm drain as the outfall point for the study area.
The Albugquerque Metropolitan Arroyo Flood Control Authority (AMAFCA), the chief sponsor of this
study, along with the City, and area tandowners have funded and provided needed information for

this study.

Two past reports are foundational to the work done in this study. The firstis the “Piedras
Marcadas Drainage Management Plan” by Molzen-Corbin done in May 1993. It deals with drainage
issues for the entire Piedras Marcadas Watershec. The other report is the “Concentual Design
Analysis for Lyon (Unser) Boulevard/Paradise Boulevard Storm Drain” by Bohannan-Huston done in
June 2000. This 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, is analyzed to determine the existing capacity, which is 734 cfs based on
Manning's Equation. [n addition the maximum area that could be routed to the storm drain is

determined. The preliminary layout for the Paradise Boulevard Storm Drain west of Lyon is also



examined to deterrnine whether or not it can be reduced due to addition of storm drain line south of
Paradise Boulevard. Three options are investigated for diverting the maximum drainage basin to
the Lyon Boulevard Storm Drain System, and a fourth option is 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.

il. HYDROLOGY

Hydrologic modeling for this project is 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 are sized using Manning’s Equation. Hydraulic grade
lines are not calculated except for Option 4. Concrete box culverts are modeled as equivalent pipes
in the AHYMO model.

As mentioned above, the project 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 did not have another available outlet due to the Petroglyph
National Monument. Itis assumed that the storm drain trench at the intersection of Lyon and
Faradise Boulevards shou'd not he desper than 20, A hypothetical pipe lins is 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 is then used as the basis for the basin boundary. It is also the approximate
Iccation 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 did not overload the system. This may require the use of detention ponds on

these sites. These areas were not included in this study.



The sub-basins used in this report 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. The
sub-basins on the north are not shown on exhibits 1-4, since they are the same as in the conceptual
Lyon Report Plate One is a copy of the drainage basin map from the conceptual Lyon report. Plate
2 includes the exhibits 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 from Molzen-Corbin’s Sub-basins 313N and 313S. Sub-basins 311N,
3118, 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 southern 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.

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 One along with the AHYMO input and summary printouts. The land treatment

percentages for the sub-basins, aleng with the 100-yr flow rates, volumes, and CFS/acre are shown

in Tatle 1.



Table 1 — Sub-Basin Summary

SUB-
BASIN | AREA % LAND TREATMENT * Q (100-YR) | VOLUME |CFS/Acre
(acres) | A B c D (CFS) | (acre-ft)
K 227 | 00 | 129 | 181 | 690 | 885 3.8 3.91
2 | 60 | 00 | 93 | 116 | 791 | 65.2 2.9 4.09
3 | 644 | 00 | 97 | 123 | 780 185.1 11.6 2.87
4 1037 | 00 | 9.0 12.2 78.9 361.6 18.8 3.49
5 | 2717 00 | 147 19.6 65.7 106.5 4.5 3.84
6A 176.8 | 0.0 13.4 17.4 69.1 451.8 29.8 2.56
6B 48.3 0.0 15.0 20.0 650 | 1849 7.9 3.83
7 214 0.0 9.6 10.9 795 | 665 3.9 3.10
313 38.0 0.0 12.7 16.6 70.7 122.5 6.5 3.22
310 7.3 00 | 150 20.0 65.0 27.9 12 3.83
3118 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 15 4.07
8 11.2 00 | 00 10.0 90.0 29.8 2.2 2.65

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

Shown in Table 2 are Molzen-Corbin’s sub-basins within this area, and the area and

CFS/Acre for each. Only the CFS/Acre are 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.

Table 2 - Molzen-Corbin’s Sub-Basins Within Study Area
SUB-BASIN AREA CFS/Acre
(acres)
315W 128.0 3.50
3158 448 3.50
315N 115.2 3.50
3138 60.0 3.15
3118 30.7 | 3.50
310 9.6 3.50
311N 41.6 2.78
312 | 135.04 2.26

Part cf the scope of this study is to examine the preliminary layout of the Paradise

Boulevard Storm Drain from Chamisa Ridge to Lyon/Unser Boulevard and to determine if the area

south of Paradise Boulevard that was to go to this system still does; then to determine if the area




reduction can lead to a reduction in pipe size for the preliminary layout. There is a reduction in area
since an area east of The Westside North Middle School that 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. Also, some of the other area south of Paradise Boulevard has been developed at
a lower density than was predicted by the 2000 Lyon Report. However, even with the area
reduction and less impervious area, there is only a small reduction in flow rates, which is not enough
to require a smaller storm drain system. The majority of flow into the system is from the north side
of Paradise Boulevard

. OPTION 1

Option 1 is a storm drain only option without detention, and consequentiy inciudes
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 2. The flow 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.

Iv. OPTION 2

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 3. 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
runcff 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'Jupstream of the pond. The peak flow rate entering the pond is 1509 cfs, and the

peak outflow is 147 cfs. The pipes north of the intersection to the existing storm drain would need to
be 84" and 78".



V. OPTION 3

There is more flexibility in Option 3, which is shown in Exhibit 4. Four detention ponds are
used to attenuate flows in this option. The ponds are sized to reduce pipe sizes to 66". The largest
pipe in the system prior to 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 of the ponds is 15 acres. The peak outflow from the final pond,

which enters the Lyon Boulevard storm drain is 131 cfs.

VL. OPTION 4

As mentionad in the introduction

mentioned in the introduction, Option 4 is exclusively for the Paradise and |

siv yon
Boulevard Storm Drains. It included 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 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. So the 90" gave as much capacity with a smaller size. Exhibit5

contains a plan and profile sheet showing Option 4.

VII.  COST ESTIMATE

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 is determined to be necessary there are no trenching costs, but there is a
backfill cost since the basalt rock can not be used as backfill. Where trenching is specified it is
based on the 1988 Unit Cost used by the City of Albuquerque with a 30% increase to make them
comparable to recent contractor's estimates for storm drain construction. The pond cost was
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 fitted curve and that equation was used to
determing the cost per acre-foot for the ponds used in the estimate. A chart showing the pcints and
fitted curve is shown in Appendix 2. The reinforced concrete pipe / concrete box culverts costs are
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. The cost of the land is

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 are done in this area based on information in
the Conceptual Lyon Report (2000), which is based on borehole data. However it is assumed that
all the trenches south of Paradise Boulevard will also require basalt removal. This assumption is
based on visual appraisal of the surface and borehole data provided in the “Unser Middle
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 are calculated assuming typical trench prisms with
side slopes of 1 to 1 after the first four feet, which are vertical, 1t is 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 is based on current projects near

the study area.
The estimated costs of the three options, is shown below in Table 3. The estimated

construction cost for the Paradise Boulevard portion of the storm drain system is $1,279,000,

assuming that ther= is no basalt rock removal. For detailed estimatzs see Appendix 3.

Table 3 ~ Estimated Construction Cost

OPTION ESTIMATED CONSTRUCTION COST (3)

Study Area PARADISE/LYON BLVDS. | TOTAL
OPTION 1 16,957,000 9,153,000 26,110,000.00
OPTION2  21668,000 6,040,000 27,708,000.00
OPTION 3 14,203,000 4,435,000 18,638,000.00
OPTION4 NA 4,690,000 NA




Vill.  CONCLUSION

The estimated construction costs show that Option 3 is a lower cost complete option than
the other two. There are also other advantages to Option 3. The biggest is constructability. All of
the items in Option 3 are commonly constructed in the Albuquerque area, whereas the large box
culverts required in the other options are not. This could lead to more problems in design and
construction. Having such farge 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 difficuit.
Due to the constructability and cost issues, Option 3 is the recommended complete option.
However, it is recommended to use Option 4 in place of the Lyon Boulevard storm drain proposed in
Option 3. Although the Option 4 configuration is more costly 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. It
is also recommended that more information be acquired concerning the basalt in the area as this is

the most expensive element of any plan.

10
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