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 M E M O R A N D U M 

DATE:  July 13, 2017

TO: Richard Zita, City of Albuquerque

FROM: Anna Caffrey, PE   

SUBJECT:  Final Drainage Analysis Results for the Lobo Little League Field Expansion in 
Balduini Park 

Background
This memorandum provides information on the drainage design of the Lobo Little League Field 
Expansion in Balduini Park. The project is located on the northeast side of the City of Albuquerque, 
just south of Menaul Blvd and east of the Embudo Channel and North Diversion Channel 
convergence. The existing ponding area was built in 1969 as part of the North Diversion Channel 
Phase III project and receives flow from the Lower Menaul Basin. The ponding area originally 
discharged to the North Diversion Channel via a 24-inch gated outlet pipe. In 2001, the outlet pipe was 
retrofitted with a ported riser.

This Field Expansion project will require the baseball field fence, AMAFCA maintenance road, and 
roadside side swale to be relocated into the ponding area as shown on Figure 1. The existing 
embankment for the Embudo Channel will not be disturbed in order to avoid the USACE requirement 
for modifications to a levee. The 8-foot existing maintenance road will remain adjacent to the 
embankment slope, and a new 15-foot wide maintenance road to the north will be constructed. 

Background Review
Several previous studies and as-builts were reviewed and are summarized below: 

Storm Drainage Report Princeton & Menaul Drainage Areas at the North Diversion Channel, 
William Matotan & Associates Engineers, June 1965 – The configuration recommended in this 
report was different from what was ultimately constructed. Two ponding areas were 
recommended: one north of Menaul and one south of Menaul connected by an equalizer pipe. 
The principal spillway was a lift station which pumped flow from the north pond to the North 
Diversion Channel; however, the report does provide flow rates and volumes reaching the 
Ponding Area of 175 cfs and 13.5 ac-ft for the 100-year event and 195 cfs and 32 ac-ft for the 
larger, project storm. 
North Diversion Channel Phase III As-builts, USACE, 1969 – A 24-inch gated outlet pipe was 
constructed through the North Diversion Channel embankment, and some of the Menaul 
Ponding area was regraded so that the area would drain to the outlet pipe. 
Albuquerque Master Drainage Study, Bohannan Huston, 1987 – Provides peak 100-year flow 
rates on Menaul at Carlisle Blvd of 111 cfs and on Bryn Mawr Dr at the Embudo Channel of 98 
cfs. 
Construction Plans for Principal Spillway Inlet Modifications at Menaul Ponding Area, Boyle 
Engineering Cooperation, December 2001 – The existing 24-inch gated outlet pipe was 
modified to include a ported riser inlet structure with an inlet grate on top.
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FEMA Flood Insurance Rate Map, August 2012 – The map shows an approximate 100-year 
elevation of 5,089 feet, but no backup data is provided in the Flood Insurance Study to 
determine how it was calculated. 

Ponding Area Stage Storage Analysis
A topographic survey of the existing site was completed for the Field Expansion project; however, the 
survey did not cover the entire ponding area, so 2010 city-wide contours were used to supplement the 
survey data. Using the merged contours, a stage-storage curve was computed using the Average End 
Area Method at a 1-foot contour interval. This computation is included as Table 1.

Table 1 – Existing Menaul Ponding Area Stage Storage Calculations  
(Average End Area Method) 

NAVD88 CONTOUR CONTOUR AVG. 
HEIGHT VOLUME

TOTAL
ELEV. AREA AREA AREA VOLUME
(FT) (SQ-FT) (AC) (AC) (FT) (AC-FT) (AC-FT)

5,088 0 0.00 - - - 0.00 
5,089 68,608 1.58 0.79 1 0.79 0.79 
5,090 84,210 1.93 1.75 1 1.75 2.54 
5,091 93,603 2.15 2.04 1 2.04 4.58 
5,092 103,212 2.37 2.26 1 2.26 6.84 
5,093 118,372 2.72 2.54 1 2.54 9.39 
5,094 134,211 3.08 2.90 1 2.90 12.28 
5,095 174,029 4.00 3.54 1 3.54 15.82 
5,096 222,004 5.10 4.55 1 4.55 20.37 
5,097 255,115 5.86 5.48 1 5.48 25.84 
5,098 306,721 7.04 6.45 1 6.45 32.29 
5,099 366,459 8.41 7.73 1 7.73 40.02 
5,100 407,649 9.36 8.89 1 8.89 48.91 

Grading for the new maintenance road was done in Civil3D. The proposed contours were merged with 
existing contours, and a stage-storage curve was computed using the Average End Area Method at a 
1-foot contour interval, see Table 2. A comparison of Table 1 and Table 2 shows a slight decrease in 
storage. The existing and proposed WSEL are compared at various design criteria in Table 3.



Richard Zita 
City of Albuquerque 
July 13, 2017 
Page 3 

P:\20170332\WR\Reports\Final\20170332_Drainage Memo.Docx 

Table 2 – Proposed Menaul Ponding Area Stage Storage Calculations  
(Average End Method)

NAVD88 CONTOUR CONTOUR AVG. 
HEIGHT VOLUME

TOTAL
ELEV. AREA AREA AREA VOLUME
(FT) (SQ-FT) (AC) (AC) (FT) (AC-FT) (AC-FT)

5,088 0 0.00 - - - 0.00 
5,089 64,711 1.49 0.74 1 0.74 0.74 
5,090 78,940 1.81 1.65 1 1.65 2.39 
5,091 87,594 2.01 1.91 1 1.91 4.30 
5,092 96,159 2.21 2.11 1 2.11 6.41 
5,093 111,400 2.56 2.38 1 2.38 8.79 
5,094 137,177 3.15 2.85 1 2.85 11.65 
5,095 173,088 3.97 3.56 1 3.56 15.21 
5,096 222,011 5.10 4.54 1 4.54 19.74 
5,097 255,115 5.86 5.48 1 5.48 25.22 
5,098 306,721 7.04 6.45 1 6.45 31.67 
5,099 366,459 8.41 7.73 1 7.73 39.40 
5,100 407,649 9.36 8.89 1 8.89 48.28 

Table 3 –Stage Storage Comparison 

CRITERIA EX. 
WSEL

EX.
VOLUME

PROPOSED
WSEL

INCREASE
IN WSEL 

(FT) (AC-FT) (FT) (FT)
WSEL OF 
5089 PER 

FEMA MAP 
5,089 0.79 5,089.03 0.03 

100-YR
VOLUME
PER 1965 
REPORT

5,094.34 13.5 5,094.52 0.18 

PROJECT
STORM

VOLUME
PER 1965 
REPORT

5,097.96 32.0 5,098.04 0.08 
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Ditch Analysis 
A local drainage basin was delineated for the area reaching the relocated roadside swale. The limits of 
the basins are Bryn Mawr to the east (because of the existing storm drain) and the top of the channel 
embankment to the south and west. A 100-year flow rate was calculated using the rational 
methodology for 40 acre and smaller basins per the COA DPM, Chapter 22, Part A. The basin is 
mainly Land Treatment Type B for the park but does have 13 percent Land Treatment Type C for the 
steeper channel embankment slope and 1 percent Land Treatment Type D for the building and 
dugouts. The project is in Zone 2. A 100-year flow rate of 11.0 cfs was calculated. 

The roadside swale was analyzed using Manning’s equation in Hydraflow Express. Two sections were 
used. The upper section is located at the start of the swale and in the middle where the maintenance 
road to the north and the maintenance road to the west split. The side slopes are 10:1, and the 
longitudinal slope is 3 percent. The lower section is located where the ditch meets the flatter ponding 
area. The side slopes are 4:1 on the maintenance road tie slope side and 30:1 on the ponding area 
side. The longitudinal slope is flat and assumed to be 0.1 percent for this analysis. The upper section 
has a depth of 0.6 feet and a velocity of 3.2 fps. The lower section has a depth of 0.9 feet and a 
velocity of 0.8 fps. 

Recommendations
In summary, from the analysis performed in this memorandum, the proposed conditions grading of the 
Lobo Little League Field Expansion at Balduini Park does not adversely impact the function of the 
Menaul Ponding Area. Although there will be a slight increase to the water surface elevation of the 
floodplain due to fill from the project, there is plenty of freeboard in the pond and none of the structures 
will be impacted. 
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This table is based on the DPM Section 22.2, Zone: 2
Basin Area Area Q(100) Q(100)

ID (SQ. FT) (AC.) A B C D (cfs/ac.) (CFS)
1 196976 4.52 0.0% 85.9% 12.8% 1.3% 2.42 10.95

Land Treatment Percentages

Basin Hydrology Rational Method
Proposed Conditions Basin Data Table

 97196\CDP\A02\STUDY\HYDROLOGY\BASINS.XLSP:\20170332\WR\Calculations\Misc Calcs\hydro.xls



Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Dec 5 2016

Upper Swale

Triangular
Side Slopes (z:1) =  10.00, 10.00
Total Depth (ft) =  1.00

Invert Elev (ft) =  5093.00
Slope (%) =  3.00
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  10.95

Highlighted
Depth (ft) =  0.59
Q (cfs) =  10.95
Area (sqft) =  3.48
Velocity (ft/s) =  3.15
Wetted Perim (ft) =  11.86
Crit Depth, Yc (ft) =  0.60
Top Width (ft) =  11.80
EGL (ft) =  0.74

0 2 4 6 8 10 12 14 16 18 20 22 24

Elev (ft) Depth (ft)Section

5092.50 -0.50

5093.00 0.00

5093.50 0.50

5094.00 1.00

5094.50 1.50

5095.00 2.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Jul 7 2017

Lower Swale

Triangular
Side Slopes (z:1) =  30.00, 4.00
Total Depth (ft) =  1.00

Invert Elev (ft) =  5089.00
Slope (%) =  0.10
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  10.95

Highlighted
Depth (ft) =  0.91
Q (cfs) =  10.95
Area (sqft) =  14.08
Velocity (ft/s) =  0.78
Wetted Perim (ft) =  31.07
Crit Depth, Yc (ft) =  0.49
Top Width (ft) =  30.94
EGL (ft) =  0.92

0 5 10 15 20 25 30 35 40 45

Elev (ft) Depth (ft)Section

5088.50 -0.50

5089.00 0.00

5089.50 0.50

5090.00 1.00

5090.50 1.50

5091.00 2.00

Reach (ft)
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