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1.0 Introduction 

The purpose of this report is to address the drainage issues and storm drain improvements that are 
associated with the proposed Fourth Street Corridor Phase I Street hnprovements project. These 
street improvements are based on recommendations as described in the "Fourth Street Corridor 
Study" (July, 1998) prepared by Wilson & Company for the Village of Los Ranchos de Albuquerque 
acting through and in cooperation with the New Mexico Department of Transportation (NMDOT). 

The "Fourth Street Corridor Study" recommended roadway improvements to a 2.7mile long segment 

of Fourth Street located between Montano Road and Alameda Boulevard. These improvements 
have been separated into two phases. Phase I will extend from Camino Espanol to Schulte Rd. and 
is scheduled for construction in 2005. No schedule has been established for construction of the 

future phase. 

This drainage report only addresses improvements to Fourth Street and Osuna Road. for the 
proposed Phase I Fourth Street Corridor improvements that are located within the Village of Los 

Ranchos de Albuquerque limits, see Figure 1, (Location Map Zone Atlas Map E-15-Z). The study 
area includes 43 acres. This construction area is shown on FIRM Map Number 35001C0119 D 
Panel 119 of 825 and is determined to be outside the 100-year floodplain (see FIRM Map in 
Appendix D-4). The construction of this project is not intended to affect the 100-year floodplains 
as shown. Elevations used in this report are based on the 1929 Vertical Datum. 

The common practice of raising the road surface elevation with every paving project or road 
improvement has created poor drainage conditions from lands surrounding Fourth Street and Osuna 
Road. This project will lower the street flowlines to improve drainage. 

The storm.water detention facilities proposed for this project use the proposed collection system pipe 
for additional storage volume. Additionally this system pipe provides for drainage of the open and 
buried pipe detention reservoir. An orifice plate near the low end of the system limits releases to the 
Montano Road storm drain to less than 5 cfs. 
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2.0 Hydrology Methods 

The drainage analysis was based on Section 22.2 of the Development Process Manual (DPM), 
Volume 2, Design Criteria for the City of Albuquerque, New Mexico, January 1993. 
The project is located within Precipitation Zone 2 as defined in Section 22.2 of the DPM. This study 
by Larkin Group, NM as well as the Fourth Street Corridor Drainage Report Chamisal Lateral to 
Gallegos Lateral (September 2003) prepared by Wilson & Company (see Sec. 3.0) used the 24 hour, 
100-year return event storm to calculate peak runoff for developed conditions. The 24 hour, 100-
year rainfall is 2.75 inches.

A pipe routing subroutine with slightly oversized pipes was used to route hydrographs down the 
main flow paths. The Route Reservoir subroutine using storage volumes measured for conveyance 
pipe, the buried pipe reservoir and the above ground ponding extending over the playing field was 
used to model the pond. The pond outflow rating curve was developed from the orifice equation. 

2.01 Assumptions 

This study anticipates the existing development and zoning will not change significantly. Ponding 
will be required to limit discharge to the Montano storm drain to less than five cfs. An agreement 
between AMAFCA, the City of Albuquerque, Albuquerque Public Schools and the Village of Los 
Ranchos de Albuquerque will provide for ponding at the Taft Middle School. 

2.02 Basin Model Parameters 

The watershed was divided into 10 sub-basins ranging in size from approximately 1.5 acres to 17.4. 
acres. Basin and sub-basin boundaries were drawn along appropriate ridges and high ground 
including natural features, roads, berms, and other raised structures. These sub-basins contribute to 
the primary flow paths that constitute the drainages. Site visits along with topography and 
orthophotography from Bernalillo County, were used to identify these flow paths. 

These sub-basins were identified on the 1999 digital mapping printed at a scale of 1 inch= 200 feet 
and a I-foot contour interval. The area of each sub-basin was determined digitally using AutoCAD 
by drawing a polyline around the sub-basin boundary. Channel lengths were measured, and the 
slopes were determined from the detailed mapping. These parameters and resulting values for Time 
of Concentration are given in Table 1. 

2.03 Time of Concentration 

The DPM (1997) specifies using the SCS Upland Method to determine time of runoff concentration 
(tc) for reach lengths up to 4000 feet. Due to the relatively low relief topography of the watershed, 
the SCS Upland Method was used for all reach lengths. The following formula from the DPM was 
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used in an AHYMO-97 subroutine for computing tc. 

tc = (L1 / V1 + L2 / V2 + ... + Lx / Vx) / 3600 sec/hour 

where L is the sub-reach length (feet) and V is the velocity (feet / sec) in that sub-reach, as 
determined by the following equation: 

V = K * ✓ (s * 100) = 10 * K * {(s) 

where s is the slope in feet per foot, and K depends upon the conveyance condition, as shown in the 
following table: 

CONVEYANCE FACTORS** 

K Conveyance Condition 

0.7 Turf, landscaped areas and undisturbed natural areas (sheet flow* only). 

1 Bare or disturbed soil areas and paved areas (sheet flow* only). 

2 Shallow concentrated flow (paved or unpaved). 

Curb and gutter, and paved street flow, storm sewers and natural channels, and that 
portion of sub-basins (without constructed channels) below the upper 2000 feet for 

sub-basins longer than 2000 feet. 

4 Constructed channels (for example: riprap, soil cement or concrete lined channels). 

* Sheet flow is flow over plane surfaces, with flow depths up to 0.1 feet. Sheet flow generally
applies only to the upper 400 feet (maximum) of a sub-basin.
**Table B.1 Chapter 22, Section 2, City of Albuquerque Design Process Manual.

2.04 Land Treatment 

AHYMO uses land treatment conditions to facilitate accounting of rainfall infiltration and other 
losses. The land treatment percentages were estimated from site visits, as-built drawings and using 
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the most current orthophotos, taken in 2003, which were made available by the USGS. 

The majority of zoning along 4th Street is commercial C-1 with some special use for restaurant or 
automotive properties. Residential zoning R-2 or R-3 is located along Osuna road and behind some 
of the properties along 4th Street. R-3 is high density residential townhouses or apartments. 

2.05 Sub-basin Characteristics 

Characteristics of the 43 acres of sub-basins in the AHYMO Model are included in Tables 1 and 2 
and are described below. Most of the properties with frontage on 4

th 
Street are slightly higher than 

the properties back away from the street. The ground surface behind the commercial properties in 
general does not drain to 4th Street. 

Sub-basin 10 at the north end of the study area north of Shulte Road includes the street pavement 
and parts of commercial properties with frontages on both sides of 4th Street. This 2.11 acre sub
basin extends to approximately 100 feet from the edge of the road. Land treatments for this sub
basin are 5% landscape, 5% bare ground and 90% type D with roofs or pavements. Sub-basin 10 is 
assumed will drain to two proposed drop inlets on 4

th  Street. 

Sub-basin 20 on the east side of 4th Street includes the street pavement, a residence and 4 commercial 

properties with a total area of 2.43 acres. The sub-basin extends to approximately 100 feet from the 
edge of the road. Land treatments for this sub-basin are 10% landscape, 10% bare ground and 80% 
type D with roofs or pavements. Sub-basin 20 will drain to two proposed drop inlets on 4th Street. 

Sub-basin 30, with a total area of 3 .5 acres on the west side of 4th Street just north of Osuna Road 
includes 4 commercial properties of the Northdale Shopping Center. This site has recently been 
redeveloped with a new bank and drug store. A lined pond with surface rundowns collects runoff 
from the back side of the parking lot behind the businesses on the west side of the sub-basin. Drop 
inlets in the front of the drugs store and bank and a drop inlet behind the drugstore are piped to the 

pond also. This pond will drain through a pipe to the storm drain in 4th Street. The parking lot area 
at the front of JB' s Restaurant will drain to a proposed drop inlet in the storm drain easement in the 
parking lot. Land treatments for this sub-basin are 3% landscape, 2% bare ground and 95% type D 
with roofs or pavements. The 60" pipe to the Taft Middle School Pond will cross this sub-basin 
from 4th Street. 

Sub-basin 40, a short distance west of 4th Street on the south side of Shulte Road, is the 17.4 acre 
Taft Middle School. Parking lots on the north and west sides of the school drain to Shulte Road and 
to the west. Land treatments for this sub-basin are 10% grass and shrubs, 50% landscape, 5% bare 
ground and 35% type D with roofs or pavements. The east side of the site drains to the detention 
pond at the athletic fields. This east end of the property will be reconstructed with an athletic field 

and running track. This field will be surrounded with a berm that allows the entire field area to hold 
stormwater. A shallow pond will be located in the southeast corner of the site. The west side of the 
school grounds has an on-site drainage system that collects runoff to a lift station and discharges to 
the detention pond. 
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Sub-basin 50 along Osuna Road on the east side of 4th Street includes the street pavements, two 
commercial properties and seven residential properties. The 3.67 acre sub-basin extends from the 
Chamisal Lateral on the east to the curb on the west side of 4th Street. Land treatments for this sub
basin are 5% landscape, 10% bare ground and 85% type D with roofs or pavements. Sub-basin 50 
will drain to four proposed drop inlets on Osuna Road and one proposed inlet on the west side of 4th 

Street. 

Sub-basin 60 on the east side of 4th Street includes one commercial property and one residential 
property with a total area of 7 .1 acres. The sub-basin is bounded by the Chamisal Lateral on the east 
side and the curb on the east side of 4th Street on the west. The front of the property is zoned 
commercial C-1. The existing property back from the road includes a large irrigated field or pasture 
that is zoned R-3 for high density residential. The large field behind Pudge Brothers Pizza is fallow 
ground. Land treatments for this sub-basin are 10% weeds and shrubs, 60% landscape or 
agricultural, 15% bare ground and 15% type D with roofs or pavements. This study assumes the 
majority or 75% of the existing condition runoff from this sub-basin will enter the storm drain pipe 
in 4th Street through a manhole connection. The location of this manhole has not been specified but 
is assumed would be near Station 24+50. The remaining 25% of the existing condition runoff will 
enter the smaller storm drain pipe in Osuna Road. Onsite detention is assumed for control of 
developed conditions. 

Sub-basin 70 on the west side of 4th Street includes the street pavement and two commercial 
properties. Land treatments for this 1.03 acre sub-basin are 5% landscape, 25% bare ground and 
70% type D with roofs or pavements. Sub-basin 70 will drain to two proposed drop inlets on 4th

Street. 

Sub-basin 80 on both sides of 4th Street includes 4 commercial properties on 2.95 acres. Land 
treatments for this sub-basin are 5% landscape, 5% bare ground and 90% type D with roofs or 
pavements. Sub-basin 80 runoff will be divided in the current design at El Paraiso Road and will 
drain to two proposed drop inlets on 4th Street to the north and two drop inlets on 4th Street to the 
south. An additional inlet will be installed in the El Paraiso Center parking lot. 

Sub-basin 90 on both sides of 4th Street includes one commercial property and two residential 
properties. Land treatments for this 1.75 acre sub-basin are 5% weeds and shrubs, 60% landscape, 
5% bare ground and 30% type D with roofs or pavements. Sub-basin 90 will drain to two proposed 
drop inlets on 4th Street at the north edge of the sub-basin. 

Sub-basin 100 on both sides of 4th Street includes 2 commercial properties and two residential 
properties on a total of 1.52 acres. Land treatments for this sub-basin are 5% landscape, 5% bare 
ground and 90% impervious roofs or pavements. The majority of sub-basin 100 will drain to two 
proposed drop inlets on 4th Street with a small portion continuing on to two proposed drop inlets 
further downslope to the north. 
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3.0 History of Drainage Analysis For the 4
th 

St. Corridor 

Previous drainage studies for the area include the 4th Street Corridor Drainage Report Chamisal 
Lateral to Gallegos Lateral (September 2003) prepared by Wilson & Co. for The Village of Los 
Ranchos de Albuquerque. Earlier the Preliminary North Valley Drainage Management Plan 
(NVDMP) Phases 2 and 3, (March 2001) was prepared by Smith Engineering Co. for AMAFCA. 
The Wilson & Co. study is based on the NVDMP. The NVDMP is currently under review, by 
AMAFCA. 

These previous studies included areas much larger than the current project. The Smith Engineering 
Company NVDMP study area included the current project area as part of the larger north valley area 
north ofI-40 from Edith Blvd to the Riverside Drain. Nine ponds were proposed in the study from 
Alamosa Road to Paseo del Norte. 

The Wilson & Co. study included the present project area from north of Alamosa to Shulte Road and 
additional areas north to Ranchitos Road. The Wilson & Company study also included a broader 
area extending east to the Chamisal Lateral and west to Rice Lateral in the north and 500 feet west 
of 4th Street in the south. Wilson & Company proposed six ponds in their study area with three in 
the present project area including the one at the Taft Middle School. 

A Revised Drainage Report for the Northdale Shopping Center Redevelopment was prepared in 
November of 2003 by Tierra West, LLC. Northdale shopping center formerly discharged some 
runoff to the Taft Middle School property. The redevelopment of the shopping center included a 
pond at the northwest comer of the site adjacent to the Taft Middle School property line. According 
to the Drainage Management Plan for this site the pond would drain to the 60 inch pipe from the Taft 
Middle School Pond. As-built plans however show a drainage stub-out from the pond to 4th Street. 
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4.0 Project Street Improvements 

Design details (See Figure 2) are undergoing refinement and final details were presented in the 
Fourth Street Corridor Project Conceptual Design Report by Larkin Group NM. This construction 
is as follows: 

4.1 Improved Street Section on 4th Street. 4th Street will have two lanes of traffic in each direction 
with a center left turn lane and concrete sidewalks on each side which vary in width from 6.5 ft. to 
12 ft. The outside lanes in each direction will be 14 feet wide to accommodate a bike route, other 
through lanes will be 10.5 feet wide, and the center turn lane will be 11 feet wide. Concrete curb and 
gutter will be constructed on each side along the length of the road and handicap access ramps will 
be provided at all intersection corners. Nine Type A inlets will be installed on 4th Street. 

4.2 Improved Street Section on Osuna Road. Osuna Road between 4th Street and the Chamisal 
Lateral will be improved with concrete curb and gutter on each side of the road. Also included in the 
design will be a 10.5-foot sidewalk on the south and a 6.5-foot sidewalk on the north. The road will 
have an 11-foot wide center left turn lane and single 14-foot wide lanes for east and westbound 
traffic including bicycles. Four Type A inlets will be installed on Osuna Road. 
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5.0 Design Drainage Analysis 

This report addresses the 100-yr., 24-hour storm event. Inlets, storm drains, and the related detention 
basin are all sized to accommodate this storm. Results from the 10, 25, and 100-yr. storm events are 
provided for comparison in Appendix A. Table 1 summarizes land treatment characteristics for 
drainage basins adjacent to the Phase I project area for existing and developed conditions (see Figure 
3). 

a e an T bl 1 L d T reatment ummary or asms m ase s t B . . Ph I

Basin ID Existing Conditions Land Treatment 
(See Figure 3) Percentages 

Acres A B 

10 2.1 0 5 

20 2.4 0 5 
30 2.5 0 5 

40 17.3 10 50 
50 4.1 0 5 

60 7.1 10 60 

70 1.0 0 5 

80 3.0 0 5 

90 1.7 5 60 

100 1.5 0 5 

T bl 2 S b b 
. 

Th t C t "b t D" ti t th P a e u - asms a on n u  e irec LY o e ropose 

Basin ID Area Existing 
(See Figure 3) (Acres) 100 yr. Q (cfs) 

10 2.1 9.3 

20 2.4 10.3 

30 2.5 6.5 
40 (Taft MS) 17.3 40.2 

50 4.1 12.9 

60 7.1 11.9 

70 1.0 4.2 

80 3.0 13.1 

90 1.7 5.2 

100 1.5 6.8 
Totals 42.7 120.4* 

*not a routed total

10 

C 

5 

5 
5 

5 

5 

15 

25 

5 
5 
5 

dSt 

D 

90 

90 
90 
35 

90 

15 

70 

90 
30 

90 

orm D . S t ram iYS em 

Existing 
100 yr. Vol. (ac-ft) 

0.415 

0.478 

0.289 
1.975 
0.671 

0.624 

0.177 

0.579 

0.187 

0.302 

5.70 
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I 
FROM TO PEAK RUNOFF 

HYDROGRAPH ID ID AREA DISCHARGE VOLUME 
COMMAND !DENT! FI CA TI ON NO. NO. (SQ MI) (CFS) (AC· FT) 

I 
ADD HYD 72.DI 7&82 72 .00390 6.91 .289 
*S TOTAL AT STARLET MH
ADD HYD 74.MH 85&72 74 .00890 12.68 .567 
*S ROUTE NORTH ALONG 4TH IN 3611 PIPE-FROM STARLET TO SB60 MH S OF CHAVEZ

I 
ROUTE 71.PIP 74 71 .00890 12.33 .567 
*S*** SUB-BASIN 60 *********PUDGE BROS PIZZA
COMPUTE NM HYD B-60 6 .01110 5.52 .288 
ADD HYD 62.MH 6&71 62 .02000 16.95 .855 

I 
*S ROUTE NORTH ALONG 4TH IN 3611 PIPE - FROM SB60 TO OSUNA
ROUTE 51.PIP 62 51 .02000 16.66 .855 
*S*** SUB-BASIN SO *********OSUNA ROAD
COMPUTE NM HYD B-50 5 .00550 8.27 .417 

I 
ADD HYD 52.MH 5&51 52 .02550 24.93 1.272 
*S ROUTE NORTH ALONG 4TH IN 6011 PIPE - FROM OSUNA TO NARA VISA
ROUTE 31.PIP 52 31 .02550 24.67 1.272 

I 
*S*** SUB-BASIN 30 *********NORTHDALE SHOPPING CENTER
COMPUTE NM HYD B-30 3 .00230 4.24 .181 
ADD HYD 32.MH 3&31 32 .02780 27.85 1.453 
*S ROUTE NORTH ALONG 4TH IN 6011 PIPE· FROM NARA VISA TO BANK DI

I 
ROUTE 21.PIP 32 21 .02780 27.72 1.453 
*S*** SUB-BASIN 20 *********NARA VISA TO SHULTE
COMPUTE NM HYD B-20 2 .00380 6.71 .299 
ADD HYD 22.MH 2&21 22 .03160 33.77 1. 753

I 
*S*** SUB-BASIN 10 *********NORTH OF SHULTE
COMPUTE NM HYD B-10 1 .00330 6.04 .260 
ADD HYD 12.MH 1&22 12 .03490 39.12 2.013 
*S ROUTE WEST IN 6011 PIPE· FROM 4TH BANK DI TO TAFT MID SCHOOL

I 
ROUTE 41.PIP 12 41 .03490 37.44 2.013 
COMPUTE NM HYD B-40 4 .02700 21.39 1.053 
ADD HYD POND 4&41 42 .06190 58.77· 3.066� 
ADD HYD TEST 17&42 19 .06430 62.58 3.255 

I 
*S THESE FLOWS ARE ROUTED THROUGH THE TAFT SCHOOL DETENTION POND
*S SITE AND CONTROLLED BY A 8.0 INCH DIA. ORIFICE LOCATED 
*S AT THE SOLAR ROAD MANHOLE WHICH WILL MAKE THE

I 
*S POND AND STORM DRAIN PERFORM AS A SURGE POND AND LIMIT THE PEAK
*S OUTFLOW AT THE SOUTH END OF THE PROJECT TO LESS THAN 5 C.F.S.
ROUTE RESERVOIR 40.0UT 42 43 .06190 4.44� 3.049 
*S ROUTE EAST IN 6011 PIPE - FROM TAFT MID SCHOOL TO 4TH BANK DI 

I 
ROUTE 41.PIP 43 41 .06190 4.44 3.049 
*S ROUTE SOUTH ALONG 4TH IN 601

1 PIPE - FROM BANK DI TO NARA VISA
ROUTE 21.PIP 41 21 .06190 4.44 3.049 
*S ROUTE SOUTH ALONG 4TH IN 6011 PIPE· FROM NARA VISA TO OSUNA

I 
ROUTE 31.PIP 21 31 .06190 4.44 3.049 
*S ROUTE SOUTH ALONG 4TH IN 3611 PIPE· FROM OSUNA TO SB60
ROUTE 51.PIP 31 51 .06190 4.44 3.049 
*S ROUTE SOUTH ALONG 4TH IN 3611 PIPE-FROM SB60 MH S OF CHAVEZ TO STARLET

I 
ROUTE 71.PIP 51 71 .06190 4.44 3.049 
*S ROUTE SOUTH ALONG 4TH IN 3611 PIPE· FROM STARLET TO WILLQI.I
ROUTE 81.PIP 71 85 .06190 4.44 3.049 
*S ROUTE SOUTH ALONG 4TH IN 2411 PIPE - FROM WILLOW TO MULLEN

I 
ROUTE 91.PIP 85 91 .06190 4.44 3.048 
FINISH 

I 

I 

I 
A-8

TIME TO 
RUNOFF PEAK 

(INCHES) (HOURS) 

1.38734 1.500 

1.19444 1.500 

1. 19452 1.550

.48616 1.650 

.80132 1.550 

.80136 1.550 

1.42239 1.550 
.93526 1.550 

.93529 1.600 

1.47747 1.500 
.98011 1.550 

.98014 1.600 

1.47747 1.500 
1.03991 1.550 

1.47747 1.500 
1.08127 1 .550 

1.08129 1.550 
.73141 1.600 
.92866 1.600 
.94914 1.550 

.92371 2.450 

.92365 2.550 

.92364 2.500 

.92360 2.550 

.92358 2.450 

.92350 2.500 

.92343 2.550 

.92335 2.550 

/0· u.-·i
. -·

,.' 

CFS PAGE = 
PER 

2 

ACRE NOTATION 

2.768 

2.226 

2.164 

.778 PER IMP= 15.00 
1.324 

1.302 

2.351 PER IMP= 85.00 
1.528 

1.512 

2.882 PER IMP= 90.00 
1.565 

1.558 

2.760 PER IMP= 90.00 
1.670 

2.860 PER IMP= 90.00 
1. 751

1.676 
1.238 PER IMP= 35.00 
1.484 
1.521 

.112 AC-FT= 2.080 

.112 

• 112

.112 

. 112 

.112 

.112 

.112 
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AHYMO PROGRAM SUMMARY TABLE (AHYM0_97) -
INPUT FILE= C:\PPDIV10.txt 

- VERSION: 1997.02b RUN DATE (MON/DAY/YR) =10/20/2005 
USER NO.= AHYMO-S·9702c3LarkinG-AH 

COMMAND 

FROM TO 

HYDROGRAPH ID ID 

IDENTIFICATION NO. NO. 

AREA 

(SQ MI) 

PEAK 

DISCHARGE 

(CFS) 

RUNOFF 

VOLUME 

(AC-FT) 

*S THIS MODEL IS AN ADAPTATION OF THE AHYM0_97 HYDROLOGIC MODEL FOR: 
*S ORIGINALLY THE NORTH VALLEY DRAINAGE MANAGEMENT PLAN

*S ORIGINALLY PREPARED FOR AMAFCA BY SMITH ENGINEERING (PLS, MOM, JNM)

*S MODEL DESCRIPTION -
*S 1. THIS MOOEL ADDRESSES THE DRAINAGE FOR THE AREA IMMEDIATELY
*S ADJACENT TO THE PROPOSED 4TH STREET IMPROVEMENTS FROM 
*s SCHULTE TO CAMINO ESPANOL. 
*S 2. AS PER CURRENT VILLAGE OF LOS RANCHOS ORDINANCES THIS MODEL
*S WILL ADDRESS AND QUANTIFY THE "EXISTING" DEVELOPMENT CONDITIONS

*S FOR RUNOFF RATES AND VOLUMES. 
*S 3. THE STORM DRAIN DIAMETERS USED FOR ROUTINGS IN THIS MODEL ARE
*S LARGER THAN NEEDED, DUE TO AHYM0_97 INABILITY TO MODEL

*S PRESSURE FLOW. FOR AN ACCURATE MODELING OF THE 
*S STORM DRAINS SEE THE STORM CAD RESULTS. THE STORM DRAIN 

*S ROUTINGS IN THIS MODEL ARE THEREFORE USED TO ROUTE THE 

*S HYDROGRAPHS, NOT NECESSARILY TO SIZE THE STORM DRAINS 
*S 4. NO SEDIMENT BULKING APPLIED DUE TO
*S A. MOST BASINS ARE DEVELOPED
*S 8. MOST AREAS POND WATER, NOT MOVING WATER, THEREFORE
*S LITTLE CHANCE FOR EROSION AND SEDIMENT TRANSPORT

*S 5. USE PROCEDURES FROM COA DPM SECTION 22
START
LOCATION BERNALILLO COUNTY 
*S 10 YEAR 24HR STORM

RAINFALL TYPE= 2

*S THIS FILE WAS USED TO SIZE THE PROPOSED PROJECT PIPES.
*S PREPARED BY LARKIN,NM WITH PROPOSED IMPROVEMENTS KB,GTM
*S*** SUB-BASIN 100 ********CAMINO ESPAr<JL 
COMPUTE NM HYO B-100 10 .00240 4.43 

*S DIVIDE HYO
*S FLOW IN EXCESS OF 8. 11 ORIFICE CAPACITY FLOWS NORTH TO POND
DIVIDE HYO 17.MSD 10 17 .00240 4.43 

13.PIP and 2 .00000 .00 

*S ROUTE NORTH ALONG 4TH IN 2411 PIPE - FROM MULLEN TO WILLOW

ROUTE 91.PIP 2 91 .00000 .00 

*S*** SUB-BASIN 90 ********* MULLEN TO WILLOW 

COMPUTE NM HYO 8-90 9 .00270 2.70 

ADD HYO 92.00 9&91 92 .00270 2.70 

*S ROUTE NORTH ALONG 4TH IN 3611 PIPE - FROM WILLOW TO STARLET
ROUTE 81.PIP 92 81 .00270 2.50 
*S*** SUB-BASIN 80 *********EL PARAISO 
COMPUTE NM HYO 8-80 8 .00460 8.48 

DIVIDE HYO BO.STREET 8 82 .00230 4.24 

BO.PIPE and 83 .00230 4.24 

ADD HYO 83.MH 83&81 84 .00500 6.53 

*S ROUTE NORTH ALONG 4TH IN 3611 PIPE - FROM WILLOW TO STARLET
ROUTE 81.PIP 84 85 .00500 6.28 

*S*** SUB-BASIN

COMPUTE NM HYO

70 *********SANDIA VIEW 

B-70 7 

*S FLOW INTO STARLET DI'S

.00160 2.67 

A-7

.189 

.189 

.000 

.000 

.097 

.097 

.097 

.362 

. 181 

. 181 

.278 

.278 

.107 

TIME TO 

RUNOFF PEAK 

(INCHES) (HOURS) 

1.47747 1.500 

1.47734 1.500 
.00000 -.050 

.00000 -.050 

.67479 1.500 

.67468 1.500 

.67502 1.550 

1.47747 1.500 

1.47740 1.500 

1.47740 1.500 
1.04395 1.500 

1.04410 1.550 

1.25817 1.500 

CFS 
PER 

ACRE 

PAGE = 

NOTATION 

TIME= .00 

RAIN24= 1.830 

2.882 PER IMP= 90.00 

2.882 
.000 

.000 

1.562 PER IMP= 30.00 
1.562 

1.447 

2.879 PER IMP= 90.00 

2.879 
2.879 
2.040 

1.961 

2.609 PER IMP= 70.00 
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FROM TO PEAK RUNOFF 
HYDROGRAPH ID ID AREA DISCHARGE VOLUME RUNOFF 

COMMAND IDENTI Fl CATION NO. NO. (SQ MI) (CFS) (AC-FT) CINCHES) 

ADD HYO 72.DI 7&82 72 .00390 8.45 .360 1. 72915
*S TOTAL AT STARLET MH
ADD HYO 74.MH 85&72 74 .00893 16.02 .719 1.50989
*S ROUTE NORTH ALONG 4TH IN 3611 PIPE-FROM STARLET TO SB60 MH S OF CHAVEZ
ROUTE 71.PIP 74 71 .00893 15.60 
*S*** SUB-BASIN 60 *********PUDGE BROS PIZZA
COMPUTE NM HYO B-60 6 .01110 8.04 
ADD HYO 62.MH 6&71 62 .02003 22.36 
*S ROUTE NORTH ALONG 4TH IN 3611 PIPE - FROM SB60 TO OSUNA
ROUTE 51.PIP 62 51 .02003 21.98 
*S*** SUB-BASIN 50 *********OSUNA ROAD
COMPUTE NM HYO B-50 5 .00550 10.12 
ADD HYO 52.MH 5&51 52 .02553 32.09 
*S ROUTE NORTH ALONG 4TH IN 6011 PIPE - FROM OSUNA TO NARA VISA
ROUTE 31.PIP 52 31 .02553 31.67 
*S*** SUB-BASIN 30 *********NORTHDALE SHOPPING CENTER
COMPUTE NM HYO B-30 3 .00230 5.15 
ADD HYO 32.MH 3&31 32 .02783 35.76 
*S ROUTE NORTH ALONG 4TH IN 6011 PIPE· FROM NARA VISA TO BANK DI
ROUTE 21.PIP 32 21 .02783 35.48 
*S*** SUB-BASIN 20 *********NARA VISA TO SHULTE
COMPUTE NM HYO B-20 2 .00380 8.15 
ADD HYO 22.MH 2&21 22 .03163 43.09 
*S*** SUB-BASIN 10 *********NORTH OF SHULTE
COMPUTE NM HYO B-10 1 .00330 7.33 
ADD HYO 12.MH 1&22 12 .03493 49.57 
*S ROUTE WEST IN 60" PIPE· FROM 4TH BANK DI TO TAFT MID SCHOOL
ROUTE 41.PIP 12 41 .03493 47.63 
COMPUTE NM HYO B-40 4 .02700 28.83 
ADD HYO POND 4&41 42 .06193 76.26 --
ADD HYO TEST 17&42 19 .06430 80.95 
*S THESE FLOWS ARE ROUTED THROUGH THE TAFT SCHOOL DETENTION POND
*S SITE AND CONTROLLED BY A 8.0 INCH DIA. ORIFICE LOCATED
*S AT THE SOLAR ROAD MANHOLE WHICH WILL MAKE THE
*S POND AND STORM DRAIN PERFORM AS A SURGE POND AND LIMIT THE PEAK
*S OUTFLOW AT THE SOUTH END OF THE PROJECT TO LESS THAN 5 C.F.S.
ROUTE RESERVOIR 40.0UT 42 43 .06193 4.68� 
*S ROUTE EAST IN 6011 PIPE - FROM TAFT MID SCHOOL TO 4TH BANK DI
ROUTE 41.PIP 43 41 .06193 4.68 
*S ROUTE SOUTH ALONG 4TH IN 6011 PIPE· FROM BANK DI TO NARA VISA
ROUTE 21.PIP 41 21 .06193 4.68 
*S ROUTE NORTH ALONG 4TH IN 6011 PIPE - FROM NARA VISA TO OSUNA
ROUTE 31.PIP 21 31 .06193 4.68 
*S ROUTE NORTH ALONG 4TH IN 3611 PIPE - FROM OSUNA TO SB60
ROUTE 51.PIP 31 51 .06193 4.68 
*S ROUTE NORTH ALONG 4TH IN 3611 PIPE-FROM SB60 MH S OF CHAVEZ TO STARLET
ROUTE 71.PIP 51 71 .06193 4.68 
*S ROUTE NORTH ALONG 4TH IN 3611 PIPE - FROM STARLET TO WILLOW
ROUTE 81.PIP 71 85 .06193 4.68 
*S ROUTE NORTH ALONG 4TH IN 2411 PIPE - FROM WILLOW TO MULLEN
ROUTE 91.PIP 85 91 .06193 4.68 
FINISH 

A-6

.719 1.50998

.415 . 70042 
1.134 1.06128 

1.134 1.06132 

.519 1. 76844
1.652 1.21361

1.652 1.21364 

.224 1.83000 
1.877 1.26454 

1.877 1.26457 

.371 1.83000 
2.248 1.33247 

.322 1.83000 
2.570 1.37946 

2.570 1.37948 
1.410 .97904 
3.980 � 1.20488 
4.211 1.22792 

3.963 1.19991 

3.963 1.19984 

3.963 1.19983 

3.963 1.19980 

3.963 1.19977 

3.962 1.19969 

3.962 1. 19962

3.962 1.19955

--z. 5-1f1,-, 

TIME TO 
PEAK 

(HOURS) 

1.500 

1.500 

1.550 

1 .650 
1.550 

1.550 

1.550 
1.550 

1.600 

1.500 
1.550 

1.550 

1.500 
1.550 

1.500 
1.550 

1.550 
1.600 
1.550 
1.550 

2.550 

2.650 

2.600 

2.650 

2.750 

2.650 

2.750 

2.750 

CFS 
PER 
ACRE 

3.384 

2.804 

2.729 

1.131 PER 
1. 745

1. 714

2.874 PER 
1.964 

1.938 

3.496 PER 
2.008 

1.992 

3.350 PER 
2.128 

3.469 PER 
2.218 

2.131 
1.668 PER 
1.924 
1 .967 

PAGE= 2 

NOTATION 

IMP= 15.00 

IMP= 85.00 

IMP= 90.00 

IMP= 90.00 

IMP= 90.00 

IMP= 35.00 

. 118 AC-FT= 2.796 

. 118 

• 118

. 118

. 118

.118

. 118

• 118
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AHYMO PROGRAM SUMMARY TABLE CAHYM0_97) -

INPUT FILE = C:\PPDIV25.txt _ 
- VERSION: 1997.02b RUN DATE (MON/DAY/YR) =10/20/2005 

USER NO.= AHYMO-S-9702c3LarkinG-AH 

COMMAND 

FROM TO 

HYDROGRAPH ID ID 

IDENTIFICATION NO. NO. 
AREA 

(SQ MI) 

PEAK 

DISCHARGE 
(CFS) 

RUNOFF 
VOLUME 

(AC-FT) 

*S THIS MODEL IS AN ADAPTATION OF THE AHYM0_97 HYDROLOGIC MODEL FOR: 
*S ORIGINALLY THE NORTH VALLEY DRAINAGE MANAGEMENT PLAN

*S ORIGINALLY PREPARED FOR AMAFCABY SMITH ENGINEERING (PLS, MOM, JNM)
*S MODEL DESCRIPTION -

*S 1. THIS MODEL ADDRESSES THE DRAINAGE FOR THE AREA IMMEDIATELY
*S ADJACENT TO THE PROPOSED 4TH STREET IMPROVEMENTS FROM 

*s SCHULTE TO CAMINO ESPANOL. 

*S 2. AS PER CURRENT VILLAGE OF LOS RANCHOS ORDINANCES THIS MODEL
*S WILL ADDRESS AND QUANTIFY THE "EXISTING" DEVELOPMENT CONDITIONS

*S FOR RUNOFF RATES AND VOLUMES. 
*S 3. THE STORM DRAIN DIAMETERS USED FOR ROUTINGS IN THIS MODEL ARE
*S LARGER THAN NEEDED, DUE TO AHYM0_97 INABILITY TO MODEL

*S PRESSURE FLOW. FOR AN ACCURATE MODELING OF THE 

*S STORM DRAINS SEE THE STORM CAD RESULTS. THE STORM DRAIN 

*S ROUTINGS IN THIS MODEL ARE THEREFORE USED TO ROUTE THE 

*S HYDROGRAPHS, NOT NECESSARILY TO SIZE THE STORM DRAINS 
*S 4. NO SEDIMENT BULKING APPLIED DUE TO
*S A. MOST BASINS ARE DEVELOPED

*S B. MOST AREAS POND WATER, NOT MOVING WATER, THEREFORE

*S LITTLE CHANCE FOR EROSION AND SEDIMENT TRANSPORT

*S 5. USE PROCEDURES FROM COA DPM SECTION 22
START
LOCATION BERNALILLO COUNTY 
*S 25 YEAR 24HR STORM
RAINFALL TYPE= 2

*S THIS FILE WAS USED TO SIZE THE PROPOSED PROJECT PIPES.
*S PREPARED BY LARKIN,NM WITH PROPOSED IMPROVEMENTS KB,GTM
*S*** SUB-BASIN 100 ********CAMINO ESPA,.OL 
COMPUTE NM HYO B-100 10 .00240 5.37 

*S DIVIDE HYO

*S FLOW IN EXCESS OF 8. 11 ORIFICE CAPACITY FLOWS NORTH TO POND
DIVIDE HYO 17.MSO 10 17 .00237 4.70 

13.PIP and 2 .00003 .67 

*S ROUTE NORTH ALONG 4TH IN 2411 PIPE - FROM MULLEN TO WILLOW

ROUTE 91.PIP 2 91 .00003 .22 

*S*** SUB-BASIN 90 ********* MULLEN TO WILLOW 
COMPUTE NM HYO B-90 9 .00270 3.68 

ADD HYO 92.00 9&91 92 .00273 3.84 

*S ROUTE NORTH ALONG 4TH IN 3611 PIPE - FROM WILLOW TO STARLET
ROUTE 81.PIP 92 81 .00273 3.63 

*S*** SUB-BASIN 80 *********EL PARA!SO 
COMPUTE NM HYO B-80 8 .00460 10.28 

DIVIDE HYO BO.STREET 8 82 .00230 5.14 

BO.PIPE and 83 .00230 5 .14 

ADD HYO 83.MH 83&81 84 .00503 8.44 

*S ROUTE NORTH ALONG 4TH IN 3611 PIPE - FROM WILLOW TO STARLET

ROUTE 81.PIP 84 85 .00503 8.19 

*S*** SUB-BASIN 70 *********SANDIA VIEW 
COMPUTE NM HYO B-70 7 .00160 3.31 
*S FLOW INTO STARLET DI'S

A-5 

.234 

.231 

.003 

.003 

.132 

. 135 

.135 

.449 
.224 
.224 

.359 

.359 

.135 

TIME TO 

RUNOFF PEAK 

CINCHES) (HOURS) 

1.83000 1.500 

1.82986 1.450 

1.82986 1.500 

2.09006 1.550 

.91452 1.500 

.92698 1.500 

.92724 1.550 

1.83000 1.500 

1.82993 1.500 
1.82993 1.500 

1.33986 1.500 

1.34001 1.550 

1.58455 1.500 

CFS 
PER 

ACRE 

PAGE = 

NOTATION 

TIME= .00 

RAIN24= 2.200 

3.496 PER IMP= 90.00 

3.098 

35.128 

11. 758

2.127 PER IMP= 30.00 
2.198 

2.076 

3.492 PER IMP= 90.00 
3.492 

3.492 

2.621 

2.544 

3.229 PER IMP= 70.00 
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FROM TO PEAK RUNOFF 

HYDROGRAPH ID ID AREA DISCHARGE VOLUME 

COMMAND !DENT! Fl CATION NO. NO. (SQ Ml) (CFS) (AC-FT) 

ROUTE 31.PIP 21 31 .06205 4.77 5.399 

*S ROUTE NORTH ALONG 4TH IN 3611 PIPE - FROM OSUNA TO SB60

ROUTE 51.PIP 31 51 .06205 4.77 5.399 

*S ROUTE NORTH ALONG 4TH IN 3611 PIPE-FROM SB60 MH S OF CHAVEZ TO STARLET

ROUTE 71.PIP 51 71 .06205 4.77 

*S ROUTE NORTH ALONG 4TH IN 361
1 PIPE - FROM STARLET TO WILLOW

ROUTE 81.PIP 71 85 .06205 4.77 

*S ROUTE NORTH ALONG 4TH IN 24 11 PIPE - FROM WILLOW TO MULLEN

ROUTE 91.PIP 85 91 .06205 4.77 

FINISH 

A-4

5.399 

5.398 

5.398 

lo o-lf'-

TIME TO CFS PAGE= 3 

RUNOFF PEAK PER 

(INCHES) (HOURS) ACRE NOTATION 

1.63133 2.750 .120 

1.63130 2.800 .120 

1.63122 2.800 .120 

1.63115 2.850 .120 

1.63108 2.850 .120 



I I Oo-c.yi-. 

I 
FROM TO PEAK RUNOFF TIME TO CFS PAGE = 2 

HYDROGRAPH ID ID AREA DISCHARGE VOLUME RUNOFF PEAK PER 
COMMAND !DENT! FI CATION NO. NO. ( SQ Ml) (CFS) (AC-FT) (INCHES) (HOURS) ACRE NOTATION 

I 
ROUTE 81.PIP 92 81 .00285 6.40 .207 1.35955 1.550 3.503 
*S*** SUB-BASIN 80 *********EL PARAISO
COMPUTE NM HYD B-80 8 .00460 13.05 .579 2.35904 1.500 4.433 PER IMP= 90.00 
DIVIDE HYD BO.STREET 8 82 .00230 6.53 .289 2.35898 1.500 4.433 

I 
BO.PIPE and 83 .00230 6.53 .289 2.35898 1.500 4.433 

ADD HYD 83.MH 83&81 84 .00515 12.10 .496 1.80536 1.550 3.669 
*S ROUTE NORTH ALONG 4TH IN 3611 PIPE - FROM WILLOW TO STARLET
ROUTE 81.PIP 84 85 .00515 12.04 .496 1.80550 1.550 3.649 

I 
*S*** SUB-BASIN 70 *********SANDIA VIEW 
COMPUTE NM HYD B-70 7 .00160 4.24 .177 2.07952 1.500 4.140 PER IMP= 70.00 
*S FLOW INTO STARLET DI'S

I 
ADD HYD 72.DI 7&82 72 .00390 10.76 .467 2.24422 1.500 4.313 
*S TOTAL AT STARLET MH
ADD HYD 74.MH 85&72 74 .00905 21.58 .963 1.99440 1.500 3.724 
*S ROUTE NORTH ALONG 4TH IN 3611 PIPE-FROM STARLET TO SB60 MH S OF CHAVEZ

I 
ROUTE 71.PIP 74 71 .00905 21.31 .963 1.99448 1.550 3.677 
*S*** SUB-BASIN 60 *********PUDGE BROS PIZZA
COMPUTE NM HYD B-60 6 .01110 11.92 .624 1.05358 1.650 1.679 PER IMP= 15.00 
ADD HYD 62.MH 6&71 62 .02015 31.35 1.587 1.47623 1.550 2.430 

I 
*S ROUTE NORTH ALONG 4TH IN 3611 PIPE - FROM SB60 TO OSUNA
ROUTE 51.PIP 62 51 .02015 30.80 1.587 1.47626 1.550 2.388 
*S*** SUB-BASIN 50 *********OSUNA ROAD
COMPUTE NM HYD 8-50 5 .00550 12.89 .671 2.28884 1.550 3.661 PER IMP= 85.00 

I 
ADD HYD 52.MH 5&51 52 .02565 43.68 2.258 1.65042 1.550 2.661 
*S ROUTE NORTH ALONG 4TH IN 6011 PIPE - FROM OSUNA TO NARA VISA
ROUTE 31.PIP 52 31 .02565 43.18 2.258 1.65045 1.600 2.630 
*S*** SUB-BASIN 30 *********NORTHDALE SHOPPING CENTER

I 
COMPUTE NM HYD B-30 3 .00230 6.53 .289 2.35904 1.500 4.439 PER IMP= 90.00 
ADD HYD 32.MH 3&31 32 .02795 48.28 2.548 1. 70872 1.550 2.699
*S ROUTE NORTH ALONG 4TH IN 6011 PIPE - FROM NARA VISA TO BANK DI

I 
ROUTE 21.PIP 32 21 .02795 48.02 2.548 1. 70875 1.550 2.684
*S*** SUB-BASIN 20 *********NARA VISA TO SHULTE
COMPUTE NM HYD B-20 2 .00380 10.35 .478 2.35904 1.500 4.255 PER IMP= 90.00 
ADD HYD 22.MH 2&21 22 .03175 57.67 3.026 1. 78653 1.550 2.838

I 
*S*** SUB-BASIN 10 *********NORTH OF SHULTE
COMPUTE NM HYD B-10 1 .00330 9.30 .415 2.35904 1.500 4.405 PER IMP= 90.00 
ADD HYD 12.MH 1&22 12 .03505 65.91 3.441 1.84042 1.550 2.938 
*S ROUTE WEST IN 6011 PIPE - FROM 4TH BANK DI TO TAFT MID SCHOOL

I 
ROUTE 41.PIP 12 41 .03505 63.48 3.441 1.84044 1.550 2.829 
COMPUTE NM HYD B-40 4 .02700 40.23 1.975 1.37170 1.600 2.328 PER IMP= 35.00 
ADD HYD POND 4&41 42 .06205· 103.34- 5.416� 1.63647 1.550 2.602 
ADD HYD TEST 17&42 19 .06430 108.04 5.699 1.66170 1.550 2.625 

I 
*S THESE FLOWS ARE ROUTED THROUGH THE TAFT SCHOOL DETENTION POND
*S SITE AND CONTROLLED BY A 8.0 INCH DIA. ORIFICE LOCATED
*S AT THE SOLAR ROAD MANHOLE WHICH WILL MAKE THE
*S POND AND STORM DRAIN PERFORM AS A SURGE POND AND LIMIT THE PEAK

I 
*S OUTFLOW AT THE SOUTH END OF THE PROJECT TO LESS THAN 5 C.F.S.
ROUTE RESERVOIR 40.0UT 42 43 .06205 4.77� 5.399 1.63144 2.700 .120 AC-FT= 3.951 
*S ROUTE EAST IN 6011 PIPE - FROM TAFT MID SCHOOL TO 4TH BANK DI 

I 
ROUTE 41.PIP 43 41 .06205 4.77 5.399 1.63138 2.750 .120 
*S ROUTE SOUTH ALONG 4TH IN 6011 PIPE - FROM BANK DI TO NARA VISA
ROUTE 21.PIP 41 21 .06205 4.77 5.399 1.63136 2.750 .120 
*S ROUTE NORTH ALONG 4TH IN 6011 PIPE - FROM NARA VISA TO OSUNA

I 

I 

I 
A-3
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AHYMO PROGRAM SUMMARY TABLE (AHYM0_97) 
INPUT FILE= C:\PPDIV100.txt 

- VERSION : 1997. 02b RUN DATE (MON/DAY/YR) =10/20/2005 
USER NO.= AHYMO-S-9702c3LarkinG-AH 

FROM TO 

HYDROGRAPH ID ID 
IDENTIFICATION NO. NO. 

PEAK RUNOFF 

COMMAND 
AREA 

(SQ MI) 
DISCHARGE 

(CFS) 
VOLUME 
(AC· FT) 

*S
*S THIS MODEL IS AN ADAPTATION OF THE AHYM0_97 HYDROLOGIC MODEL FOR: 
*S

*S ORIGINALLY THE NORTH VALLEY DRAINAGE MANAGEMENT PLAN
*S
*S ORIGINALLY PREPARED FOR AMAFCA

*S PREPARED BY SMITH ENGINEERING (PLS, MOM, JNM) 
*S
*S MODEL DESCRIPTION -

*S

*S 1. THIS MODEL ADDRESSES THE DRAINAGE FOR THE AREA IMMEDIATELY
*S ADJACENT TO THE PROPOSED 4TH STREET IMPROVEMENTS FROM 
*s SCHULTE TO CAMINO ESPANOL. 
*S

*S 2. AS PER CURRENT VILLAGE OF LOS RANCHOS ORDINANCES THIS MODEL
*S WILL ADDRESS AND QUANTIFY THE "EXISTING" DEVELOPMENT CONDITIONS
*S FOR RUNOFF RATES AND VOLUMES. 
*S
*S 3. THE STORM DRAIN DIAMETERS USED FOR ROUTINGS IN THIS MODEL ARE

*S LARGER THAN NEEDED, DUE TO AHYM0_97 INABILITY TO MODEL

*S PRESSURE FLOW. FOR AN ACCURATE MODELING OF THE 
*S STORM DRAINS SEE THE STORM CAD RESULTS. THE STORM DRAIN 
*S ROUTINGS IN THIS MODEL ARE THEREFORE USED TO ROUTE THE 

*S HYDROGRAPHS, NOT NECESSARILY TO SIZE THE STORM DRAINS 
*S
*S 4. NO SEDIMENT BULKING APPLIED DUE TO
*S A. MOST BASINS ARE DEVELOPED
*S B. MOST AREAS POND WATER, NOT MOVING WATER, THEREFORE
*S LITTLE CHANCE FOR EROSION AND SEDIMENT TRANSPORT
*S
*S 5. USE PROCEDURES FROM COA DPM SECTION 22
*S
START
LOCATION BERNALILLO COUNTY 
*S100 YEAR 24HR STORM
RAINFALL TYPE= 2

*S BEGINNING BASINS THAT WILL DISCHARGE TO THE PROPOSED 4TH STORM DRAIN 
*S*** SUB-BASIN 100 ********CAMINO ESPAr()L 
COMPUTE NM HYO B-100 10 .00240 6.82 .302 
*S DIVIDE HYO
*S FLOW IN EXCESS OF 8. 11 ORIFICE CAPACITY FLOWS NORTH TO POND
DIVIDE HYO 17.MSD 10 17 .00225 4.70 

13.PIP and 2 .00015 2.12 

*S ROUTE NORTH ALONG 4TH IN 2411 PIPE · FROM MULLEN TO WILLOW
ROUTE 91.PIP 2 91 .00015 1.63 
*S*** SUB-BASIN
COMPUTE NM HYO
ADD HYO

90 ********* MULLEN TO WILLOW 
B-90 9 . 00270 

92.00 9&91 92 .00285 

5 .16 
6.63 

*S ROUTE NORTH ALONG 4TH IN 3611 PIPE · FROM WILLOW TO STARLET

A-2

.283 

.019 

.020 

.187 
.207 

RUNOFF 
TIME TO 

PEAK 
(INCHES) (HOURS) 

2.35904 1.500 

2.35893 1.450 
2.35893 1.500 

2.40909 1.550 

1.29956 1.500 
1.35923 1.500 

PAGE = CFS 
PER 
ACRE NOTATION 

TIME= .Ofl 

RAIN24= 2.750 

4.439 PER IMP= 90.00 

3.270 
21.424 

16.504 

2.985 PER IMP= 30.00 
3.632 



1.----------------. 
4th STREET CORRIDOR IMPROVEMENTS 

I VILLAGE OF LOS RANCHOS de ALBUQUERQUE 
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The proposed 886 linear feet of storm drain in 4th Street at the south end of the project site to the 
existing Montano Storm Drain will have approximately 0.42 ft of head loss below the orifice plate 
at the proposed discharge rate (See calculations Appendix C-2). 

The use of an orifice plate and twenty-four inch pipe is roughly equivalent to replacing the 2000 feet 
of twenty-four inch pipe with fifteen inch pipe. 

8.0 Conclusions 

The storm drain improvements for this project will collect and convey the 70 c.£s., 100-yr 24-hour 
runoff from the project area, at a combined time to peak of 1.6 hours. The storm drain main lines 
will convey the flows to and from the Taft Middle School Pond. 

The detention pond is sized to attenuate the 100-yr event from the street project area only. Any 
additional flows introduced to the system will require evaluation of the gravity discharge capabilities 
and expansion of detention pond storage capacity. While the detention pond will have approximately 
one foot of free board, the controlling factor will be the peak water surface elevation in relation to 
the elevation of the existing downstream structures and project street grades. The system will provide 
improved protection from other events such as larger storms or irrigation channel breaks. 

In the event of a tanker truck spill, emergency response agencies should be aware that this system 
drains to the river by way of the Montano Pump Station. 
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This pond will provide the storage capacity required for attenuating the project area runoff from the 
100-yr-storm event to a maximum of 4.8 c.£s. at a time to peak of 2.8 hours (Appendix A-32) while
producing a maximum water surface elevation of 4979.3 in the detention pond. This pond will
attenuate the runoff from the 25-yr-storm event to a maximum of 4.7 c.f.s. at a time to peak of 2.5
hours (Appendix A-6) with a maximum water surface elevation of 4979.0 in the detention pond. This
pond will attenuate the runoff from the 10-yr-storm event to a maximum of 4.44 c.f.s. at a time to
peak of 2.5 hours (Appendix A-69) with a maximum water surface elevation of 4978.3 in the
detention pond.

The invert elevation of the 60" storm drain at the Taft Middle School Pond junction box structure 
will be 4973.5 (Appendix B-4 & B-6). The average elevation of the buried pipe detention basin 
below the playing field is 4973.7. The above ground pond bottom elevation will be 4977.5. See 
Appendix B-6 for pond layout. With the proposed detention pond set at a minimum bottom elevation 
of 4973.6 and the 100-yr. maximum water surface elevation (W.S.EL.) of 4979.3, it will be possible 
to drain the detention pond by gravity with minimal surcharging of the downstream storm drain 
inlets. 

7.1 Detention Pond Outlet 

A 24 inch pipe at 0.085% slope (Appendix B-1 & B-2) will be adequate to drain the system to the 
existing storm drain system at 4th Street and Alamosa Road. This detention pond system will require 
an 8.0 inch orifice plate (Appendix C-1) to control the outflow rate. The orifice plate in the outlet 
pipe will be in a manhole at Solar Road with a center elevation of 4971.25. 

The performance of the orifice plate will be controlled by the water depth (HGL) in the pipe 
downstream. When the downstream pipe is flowing half full and the maximum system head of 8.4 
feet is applied to the orifice, the discharge will be 4.5 cfs. With the pipe downstream of the orifice 
flowing with the full two foot depth, the discharge will be 4.2 cfs and with the HGL two feet above 
the top of the downstream pipe, the discharge will be 3.5 cfs. 

Storm water from this pond and pipe system will be discharged to an existing-storm drain in 4th

Street near the intersection with Alamosa, southeast of the Smith's Grocery Store. The Taft Middle 
School pond crest elevation is slightly higher than the ground surface downstream of Alamosa Road. 
Therefore the storm drain system has been designed to keep water levels below inlet grate elevations 
in the area of Alamosa Road. 

An elevation survey indicates an average elevation of approximately 4980 at the south end of the 
project area downstream of the orifice plate. As built drawings of the existing storm drain at 4th

Street and Alamosa show an invert elevation of 4970.16 on the existing storm drain line this project 
proposes drain to. 
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7.0 Detention Pond Improvements 

In the 4th 
Street Corridor Drainage Report (Appendix D-2) the discharge to the Montano Road storm 

drain at 4th Street and Alamosa is restricted to less than 5 c.£s to keep the hydraulic grade line at 
least 6-inches below the inlet grates along Montano Road. This requirement can be met by the 
construction of a detention pond at the Taft Middle School (see Appendix B-6). The detention 
system will be both an open surface pond and a buried pipe reservoir. The buried detention capacity 
of the system will be obtained by excavating soil and installing storage vessels such as corrugated 
High Density Polyethylene (HDPE) pipes. The elevation of the buried pipe will be lower than the 

surface pond to reduce the frequency of standing water on the school site. 

The buried pipe does not provide for infiltration to site soils. This system protects ground water 
from street runoff contaminants and the potential damage to structures caused by saturated soils. 
Groundwater levels in the area have dropped to a depth of approximately 40 feet according to well 
records of the State Engineer Office. Resaturating these soils may cause damage to neighboring 
buildings. 

The system is also designed to accept the flows from the Taft Middle School site (40.23 c.f.s. 
Appendix A-3) with a time to peak of 1.6 hours. 

For this study 4500 feet of 42" HDPE pipe has been assumed. The stage storage characteristics of 
the proposed pond with buried pipe storage are presented in Table 4. 

a e T bl 4P ropose dD t t" St e en 10n age St orage 

Elevation Surface Area Accumulated Volume 

(feet) (acres) (acre feet) 

4970.2 Pipe Storage 0.01 

4971.0 Pipe Storage 0.04 

4972.0 Pipe Storage 0.07 

4973.0 Pipe Storage 0.17 

4974.0 0.11 * 0.28 
4975.0 0.4 * 0.68 

4976.0 0.49 * 1.17 

4977.0 0.36 * 1.53 
4978.0 0.3 1.83 

4978.5 0.96 2.31 

4979.0 0.96 2.79 

4979.5 3.76 4.67 

4980.0 4.68 7.01 

4980.25 6.12 8.55 
4980.5 6.16 10.08 

* Buried pipe and pond storage
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Alamosa Road to Montano Road were measured during site surveys in 2005. The only as-built 
drawings found in the COA Maps and Records files and the COA Storm Drainage Atlas show 15" 
and 21" pipes for the storm drains south of Alamosa Road to Gene A venue near Montano Road. 

6.2 Osuna Road Storm Drain Improvements 

Four Type A inlets, 3 manholes and 575 feet of concrete pipe will be installed on Osuna Road. 

The proposed Osuna Road storm drain (Appendix B-4) will collect and convey the project area 100-
yr event flow rate in a 24 inch RCP storm drain at 0.20% slope to a manhole at the intersection of 
4th Street and Osuna. As the proposed street section for Osuna Road is only three lanes with one 
being a center turn lane, it would be cost prohibitive to provide one clear lane of traffic each way. 
Therefore the inlets on Osuna have been sized and located to keep one half of the outside lane and 

the center lane clear for traffic (see computations Appendix C-5, C-6, & C-7) during the 100-yr 
storm event. 

a e T bl 3b P ropose dO suna R dSt oa orm ram mprovemen s D . I t 

Osuna Rd. Storm Drain Reach Proposed Storm Drain 

Pipe size & slope Peak Q (cfs) HGLElev. 

Osuna Rd. 1st fulet 24" RCP c@ 0.20% 15 4878.95 

Osuna Rd. 2nd fulet 24" RCP (@ 0.10% 9 4879.39 
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6.1 Fourth Street Storm Drain Improvements 

Nine Type A inlets, 14 manholes and 3750 feet of concrete pipe will be installed on 4th Street. 360 
feet of concrete pipe will connect the 4th Street pipe to the Taft Middle School Pond. 

The storm drain improvements listed in Table 3 for this portion of the project (Appendix B-2 & B-3) 
will collect and convey the 100-yr 24 hour runoff from the project area. This routed runoff is 
approximately 50 c.f.s. in the pipe with a combined time to peak of 1.55 hours (Appendix A-55). 

When the rate of water flowing into the system is greater than the water leaving through the orifice 
plate, water will fill the pipe and then the detention pond at the Taft Middle School at the north end 
of the site. When water enters the system at a rate higher than the amount leaving through the orifice 
plate, the water surface will move upslope in the pipe. During high runoff storms the amount of 
water flowing in the pipe toward the Taft Middle School Pond increases at each inlet. The greatest 
flow rate and the largest pipe will be nearest the Taft Middle School Pond. After the storm the pond 
will drain by gravity flow through the same system pipes. 

a e3 T bl P roposed 

4th St. Storm Drain Reaches 

Above Orifice at Solar Rd. 

Mullen Rd. to north 

Willow Rd. to north 

Sandia View Rd. to north 

Chavez Rd. to north 
Osuna Rd. to north 

Nara Visa to north 

4th St to Taft Middle School Pond 

s treet torm D . I ram mprovements 

Proposed Storm Drain 
Pipe size & slope Peak Q (cfs) HGLElev. 

100-yr

24" RCP @ 0.085% 5 4878.37 

24" RCP (@, 0.085% 2 4878.76 
36" RCP � 0.085% 14 4878.74 

36" RCP � 0.085% 22 4878.28 

48" RCP (@, 0.085% 30 4877.98 
60" RCP (@, 0.085% 32 4877.92 

60" RCP � 0.085% 44 4877.84 

60" RCP � 0.085% 65 4877.81 

Although not subject to the C.O.A. D.P.M., these guidelines regarding water surface profiles and 
detention ponds require that water be present in the pond at the start of the storm. The project storm 
drains were sized to convey the 100-yr peak runoff rate with the water surface in the pond at the 10-
yr event elevation. For the proposed detention basin this elevation was established at 4978.5 (see 
Appendix A-30). The sizes of the individual storm drain pipe reaches (see Appendix B-1 through 
B-4) were determined as required to keep the hydraulic grade line (HGL) below the proposed street
flow line elevation. The slope of the pipe is constant from the pond to the connection with the
existing system at Alamosa Road.

The existing storm drain system in 4th Street that ends at Alamosa Road had been upgraded from the 
15" pipe built in 1953 to 24" pipe sometime after 1978. The manholes along the system from 
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The 100-yr 24 hour runoff from the project area will be routed through a detention pond that is 
proposed to be constructed near the north end of the Phase I project area at the Taft Middle School. 
The peak runoff rate from the street areas and contributing sub-basins not including the Taft Middle 
School is approximately 66 c.f.s. with a time to peak of 1.55 hours (see Appendix A-3). See Section 
7.0 for a discussion of the pipe storage and detention pond. If areas are redeveloped, the Village of 
Los Ranchos de Albuquerque requires the 100-yr. peak rates of flow will be no more than for 
existing conditions. 

6.0 Storm Drain Improvements 

Storm drain improvements have been sized to collect and convey the 100-yr 24-hour runoff from 4th

Street, Osuna Road and sub-basins that are immediately adjacent to them. 

hnprovements will include 13 curb inlets at street profile low points, and intermediate points. The 
inlets on 4th Street have been sized and located to allow one clear through lane of traffic flow in each 
direction during the 100-yr. storm event. The inlets on Osuna have been sized and located to keep 
one half of the outside lane and the center lane clear for traffic (see computations Appendix C-5, & 
C-6) during the 100-yr storm event.

One drainage inlet will be installed in the parking lot at El Paraiso Center and one at the JB 's 
Restaurant parking lot. 

The proposed storm drain will have sufficient capacity to convey the 100-yr event flow to the Taft 
Middle School Pond site during the storm. This pond will be enlarged from the existing school site 
pond. The two smaller ponds proposed in the 4th Street Corridor Drainage Report by Wilson & Co. 
were not included in this project due to the high cost of the required land. 

The individual areas adjacent to the proposed street improvements that will not drain directly to the 
street will be individually evaluated. These may require the installation of area inlets outside of the 
street ROW s as illustrated in Figure 4. In this situation, additional drainage easements, for both 
construction and maintenance, will be necessary. 
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The Orifice Equation 

Where 

I
d = Opening diameter, inches 

h = Height of water above inlet centerline, feet 
K = Pipe inlet Conditions 

I d := 7.88 inches 

I 
K:=0.6 

g := 32.2 

I 

A-J�)'
I 4 

·1
h :=.75 above cl Q := K-A-✓2•g•h Q = 1.41 cfs 

I
h := 1.75 above cl Q:=K-A-✓2-g-h Q = 2.16 cfs 

I
h := 2.75 above cl Q := K-A✓2•g•h Q=2.7 cfs 

I h := 3.75 above cl Q := K-A-✓2•g•h Q = 3.16 cfs 

I h :=4.75 above cl- Q := K-A-✓2-g,h Q = 3.55 cfs 

I
h := 5.75 above cl Q := K-A-✓2•g•h Q = 3.91 cfs 

I
h := 6.75 above cl Q := K-A-✓2-g,h Q = 4.24 cfs 

I h := 7.75 above cl Q := K-A✓2•g•h Q = 4.54 cfs 

I h := 8.75 above cl Q := K-A-✓2-g,h Q = 4.82 cfs 

I 

I C-1
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Hazen Williams Equation for frictional head losses per 100 ft. length. 

Values for C from Appendix 17 C E Reference Manual

Q := 5.0 cfs D:=2.0 ft L:= 100 ft C := 100 

Q 
V:=--

D2 

1t·-
4 

Total head loss for 1000 If. of pipe would be length := 1000 ft 

·= h _ length
Kr. f 100 Kr= 0.635 feet 

hf= 0.064

----------------------------------------------, 

Q:=4.20 cfs 

Q V:=--

D2 

hf= 0.046

1t·-

Total head loss for 1000 If. of pipe would be length := 1000 ft 

Kr= 0.46 feet 

----------------------------------------------, 

Q:=4.70 cfs 

V:=_g_ 

D2 

1t·-
4 

Total head loss for 1000 If. of pipe would be 

H ·- h . length
T .- f 100 Kr= 0.57 feet 

length := 1000 ft 

C-2
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4th St. Street Flows 

Fourth Street 100 year 24 hr Flow Rates Zone 2 

The typical section for Fourth Street with a 2% crown, 12.5 ft lane and 8" curb will provide a flow depth of 0.21 ft and 
flow area of: 

Area:= 1.57 

with Manning's N of 11 := 0.018 

and a wetted perimeter of Per:= 12.72 

and a longitudional slope of s := .03 

Gives an allowable street flow with one lane open of: 

2 
Q := Area-(1·�86}( :• )' -{s Q = 5.565 cfs 

The typical section for Fourth Street with a 2% crown, 14 ft lane and 8" curbs will provide a flow depth of 0.26 ft and a 
flow area of: 

Area:= 2.06 

with Manning's N of 11 := 0.018 

and a wetted perimeter of Per:= 14.26 

, and a longitudional slope of s := .03 

Gives an allowable street flow with one lane open of: 

2 
Q := Area{ l.�86}( =) 3 .,r,

Q = 8.11 

C-3 

cfs 
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Osuna Rd. Street Flows 

Osuna 100 year 24 hr Flow Rates Zone 2 

The typical section for Osuna with a 2% crown, 14 ft lane and 8" curb. Using the outside one half of each lane will 
provide a flow depth of 0.12 ft and a flow area of 

Area:= 0.483 

with Manning's N of Tl:= 0.018 

and a wetted perimeter of Per:= 14.26 

and a longitudional slope of s := .03 

Gives an allowable street flow with one half each outside lane open and the inside lane· clear of: 

2 

3 

Q := Are
a
•(1·�86}( ;;a) ·'1s

C-4

Q = 0.723 cfs 
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VI 

- - - -

Location 

Taft Pond w/ 10-yr Stor. 

Taft Pond w/ I 0-yr Star. 
DI atJB's 

DI at JB's 
DI 4th at Bank 

DI 4th at Bank 
Northdale@Nara Visa 

Northdale@Nara Visa 
Osuna 

Osuna 
Chavez Rd 

Chavez Rd 
Sub-basin-60 Manhole 

Sub-basin-60 Manhole 
Sandia View 

Sandia View 
D.I. at Starlet Dance

D.I. at Starlet Dance
D.I. S of Willow 

D.I. S of Willow
D.I. S of Mullen 

D.I. S of Mullen
Cam Espanol 

Cam Espanol 
Vineyard 

Vineyard 
Solar 

HGL_SD-f.xls 10/21/2005 

- - -

Sta Dist 
ft 

3520 

3520 
3221 299 

3221 
3004 217 

3004 
2911 93 

2911 
2642 269 

2642 
2513 129 

2513 
2450 63 

2450 
2284 166 

2284 
2006 278 

2006 
1615 391 

1615 
1283 332 

1283 
1000 283 

1000 
744.01 255.99 

. 744.01 
985.45 249.7 

- - - -

HGL of Storm Drain in 4th St 

Pipe Size n Area R 
in. sq ft ft 

60 0.013 19.63 1.25 

60 0.013 19.63 1.25 

60 0.013 19.63 1.25 

60 0.013 19.63 1.25 

48 0.013 12.57 1 

36 0.013 7.07 0.75 

36 0.013 7.07 0.75 

36 0.013 7.07 0.75 

36 0.013 7.07 0.75 

24 0.013 3.14 0.5 

24 0.013 3.14 0.5 

24 0.013 3.14 0.5 

24 0.013 3.14 0.5 

- - - - - - - -

Q V HGL Slope Manhole Ls HGL Elev 
cfs ft/s ft/ft ft ft 

77.50 

65.9 3.36 0.000640 I 
0.009 77.69 

65.3 3.33 0.000629 1 
0.009 77.83 

47.7 2.43 0.000335 1 
0.005 77.86 

43.6 2.22 0.000280 1 
0.004 77.93 

32.8 2.61 0.000521 I 
0.005 78.00 

31.3 4.43 0.002202 1 
0.015 78.14 

21.5 3.04 0.001039 I 

0.007 78.31 

21.5 3.04 0.001039 I 

0.007 78.60 

12 1.70 0.000324 I 
0.002 78.73 

1.5 0.48 0.000044 I 

0.000 78.74 

5 1.59 0.0004885 I 

0.002 78.60 

5 1.59 0.0004885 I 

0.002 78.48 

5 1.59 0.0004885 I 

0.002 78.36 



..... 

I 
0\ 

- - - -

Location 

System Below the Orifice Plate 

Solar Road 

Smith'sMH 

Smith's MH 

Alamosa N 

AlamosaN 

Alamosa S 

AlamosaS 

Grecian Ave 

Grecian Ave 

La Plata 

La Plata 

Placitas Rd 

Placitas Rd 

Sandia Rd 

Sandia Rd 

Gene Ave 

Gene Ave 

Montano Rd 

HGL-Wilson Rpt Sept 03 

End of 4th Street 

Osuna&4th 

First Osuna D.I. West 

First Osuna D.I. West 

East Osuna D.I. 

HGL_SD-f.xls 10/21/2005 

- -

Sta 

985.45 

542.73 

542.73 

124.34 

124.34 

100 

100 

-130

-130

-400

-400

-902

-902

-1390

-1390

-1851

-1851

-2315

90 

330 

330 

624 

- - - - - -

HGL of Storm Drain in 4th St 

Dist Pipe Size n Area R 

ft in. sq ft ft 

24 0.013 3.14 0.5 

442.72 

24 0.013 3.14 0.5 

418.39 

24 0.013 3.14 0.5 

24.34 

24 0.013 3.14 0.5 

230 

24 0.013 3.14 0.5 

270 

24 0.013 3.14 0.5 

502 

24 0.013 3.14 0.5 

488 

24 0.013 3.14 0.5 

461 

30 0.013 4.91 0.625 

464 

24 0.013 3.14 0.5 

240 

24 0.013 3.14 0.5 

294 

- - - - - - -

Q V HGL Slope Manhole Ls HGL Elev 

cfs ft/s ft/ft ft ft 

5 1.59 0.0004885 1 75.33 

0.002 

5 1.59 0.0004885 1 75.11 

0.002 

5 1.59 0.0004885 1 74.91 

0.002 

7 2.23 0.0009575 1 74.89 

0.004 

8 2.55 0.0012506 1 74.67 

0.005 

9 2.86 0.0015828 1 74.34 

0.006 

10 3.18 0.0019541 I 73.54 

0.008 

11 3.50 0.0023644 l 72.59 

0.010 

12 2.44 0.0008559 I 71.50 

0.005 71.10 

14.8 4.71 0.0042802 I 77.93 

0.017 78.96 

8.8 2.80 0.0015132 I 

0.006 79.41 
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Mr. Brad Bingham, P.E. 
. . ." City of Aibuqucrque 

Public Works .Departrn�� 
· Deve!opmen� and Building Services Division 

·P.O. Box 1293 · . 
. Albuquerque._ NM 8710� 

Fcbruary_17, 2005 

' . . . 

4600 lhnaul !ouJ.vanJ NE, Su/le A•4'D 
� Now Mt1J11coa1112. 

. f'hon•: S0$-21S•7SDp 
For. fl05-215•a1a 

..inoll:lnloftlrlrlnnm.com. 

Reference: Village of Los Rancho• Jlil Street Improvem�ta Projcct:Phase I 
Proposed'S�rm Drain Outfall Connection to COA Faditties 

Dear Mr� Bingham: 

. Acco�ing to my records we met on June 17, 2004 to. discus_s a proposed storm "drain outfaJI 
. connection to City of Albuquerque drainage facilities from the �posed Phase I Village of Los 
· Ranchos �lh �trcct Improvements Project. The Phase I project iric!udes street improvements to �Iii;

Stre=t b�t:co approximatclly Camino Espanol Road on the south and Schulte Road on the north 
and improvements to Osuna Road between 411' Street on the wesfand the ChamiaaJ Lateral on the 
east. Street improvements· wrJl include new pavement, the addition of a center left tum lane, curb 
and gutter and sidewalk. Runoff from the strfft improvemen� will be directed to a 'detention . 
basin.sized to accommodate runoff from the JOO-year st.arm. Qischarge from the detention basin 
and new storm drain will be conb'ollc:d so as not to oxcced 5 cfs during-the 100-ycar event. As·we 
d�u.ucd on 6-17704, it is proposed to �cct the controlled-� disc� stonn drain from the 
Phase I project to the existing City of Albuquerque stonn drah1 system located at 41h Street· and 
Alamosa �- This proposad connection point is located approximately 1,200 feet south of the

·. Phase I project. · · ·

You· sta� in.our meeting that connection to the COA 
· 
�nn «h-ain at" 4111 Street and Alamosa Road

· · with a controlled discharge: rate of S c:fs would be acceptable. You aJao stated' that constJ:m;tion of
the proposed storm ·drain improvements within City of Albuquerque ROW would have to be done
through l:he City's work order procoss. It will be neeessary for the Village of Los Ranchos to
enter into a Development A;grument with the City· of Albuquerque. The City will perform a
review of plans that relate to improvements within the City'� ROW:� Vill�ge will be required

· · t;<> pay ·City review fees: The City will perform· inspections of all construction done within City
ROW. A Close-out PKkagc must be submitted to the City.once con�tion is complete. · 

If you agree that C'Onnection of the proposed controlled�� discharge storm ·drain· is acceptable
an.d concur with the. other. conditions all as described in the above paragi'apb; please indicate yoµr
approval by siS?1ing and: dating in the spaces provided below and rctun'ling the original l!=tter to
the Larkin Graul:' office;

ACCEPTED:

Date. 

: . 1':\2110l-OOl 1-l..os �os \le Aibuquc'rque-41h Sir= lmpvm Phase !\CORRESPOND.E:'NCE\COA Bingham Lener ll2• 17-:0�.1.luc 
' . 

CONSUL TING ENGINEERS AND SURVEYORS 

Appendix D-1 
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4th Street Corridor Report 
September 2003 

Wilson & Company, Inc. 

SECTION 4.2 - RECOMMENDATIONS 

Village of Los Ranchos 

Discharge to the Montano Road storm drain through the storm drain at Grecian A venue is 
possible as long as discharge from the last pond in the 4th Street system is set to approximately 1:..-- �
cfs. Discharge of the 4th 

Street system into the Montano Road system appears to be the most cost
effective option for the Village of Los Ranchos. The Village has the opportunity to utilize an 
already existing storm drain that can adequately convey drainage to the Montano pump station. 
A preliminary analysis of the Montano Road system was completed using the Hydraflow 
program and as-built information dated 11/05/96 (attached in Appendix E). Discharge of 5-cfs 
into the system should keep the hydraulic grade line at least 6-inches below the inlet grates along 
Montano. A final analysis will be required to ensure that the as-built drawings are in accordance 
with the field conditions and that hydrologic conditions in the Montano Road system have not 
changed. 

With the division of the original 4th Street basin presented in the NVDMP, three of the original 
ponds recommended can be removed. The remaining ponds, as shown on Figure 1, are 
suggested locations based on existing vacant lots (vacant at the time of this report) within the 
Village limits. Pond properties used in modeling the 4th Street system are based on orthophoto
mapping provided by Bernalillo County. Final design incorporating field topographic survey 

will be necessary to determine actual pond locations, depths and geometry. 

MONTANO PUMP STATION 
We looked at the Montano Pump Station to review the cycling of the pumps and the potential for 
backwater to hold water under the Rio Grande Bridge at Montano Road. Based on the elevations 
for the Pump Station high water and the elevation at the low point in the road, we don't believe 
that the pump station will cause backwater to stand in the roadway (see sketch in Appendix F). 
Based on the size of the wet well, the cycling of the pumps can be adjusted so that each pump 
would run for a minimum of three to four minutes assuming that no new water enters the pump 
station once the pump turns on. The pumps should then alternate starts allowing for the pumps 
to cycle no more than five starts per hour. With the size of the pumps currently designed any 
event less than the 5-year event would only utilize one pump at a time. Once an event greater 
than the 5-year event occurs multiple pumps will run. The pump station with the four pumps has 
the capacity to convey 100-cfs with each pump having 25-cfs to 30-cfs capacity. In order to 
keep the large pumps from running during the smaller storms the City of Albuquerque may want 
to consider adding two smaller pumps attached to the unused outlet manifold. These two smaller 
pumps could be sized to match one of the existing pumps to maintain the existing capacity. This 
will allow for controls to be set to obtain longer run times for all pumps when in use. The 
Montano Pump Station can handle the additional flow to be conveyed from 4th Street. The 
allowable discharge to the 60-inch line is approximately 5-cfs. 

Wilson & Company, Inc. 4-2 
Appendix D-3 
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Hydraflow Storm Sewer Tabulation 

----------

Page 1 

Station Len Drng Area Rnoff Area x C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID 
coeff (I) flow full 

Line To Iner Total Iner Total Inlet Syst Size Slope Up Dn Up Dn Up Dn 
Line 

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (In) (%) (ft) (ft} (ft) (ft) (ft) (ft) 

1 End 510.0 0.00 0.00 0.00 0.00 0.00 0.0 24.8 0.0 99.00 106.2 6.85 66 0.10 4956.19 4955.68 4960.29 4958.39 4971.29 4972.50 2 1 375.0 0.00 0.00 0.00 0.00 0.00 0.0 23.3 0.0 99.00 106.9 4.17 66 0.10 4956.58 4956.20 4962.01 4961.70 4971.94 4971.29 3 2 525.0 0.00 0.00 0.00 0.00 0.00 0.0 21.2 0.0 99.00 86.73 4.17 66 0.07 4956.93 4956.58 4962.54 4962.08 4969.52 4971.94 4 3 160.0 0.00 0.00 0.00 0.00 0.00 0.0 20.5 0.0 99.00 79.59 4.17 66 0.06 4957.02 4956.93 4962.72 4962.58 4970.15 4969.52 5 4 440.0 0.00 0.00 0.00 0.00 0.00 0.0 18.8 0.0 99.00 124.0 4.17 66 0.14 4957.62 4957.02 4963.12 4962.76 4978.35 4970.15 6 5 200.0 0.00 0.00 0.00 0.00 0.00 0.0 18.0 0.0 99.00 100.7 4.17 66 0.09 4957.80 4957.62 4963.30 4963.16 4973.35 4978.35 7 6 330.0 0.00 0.00 0.00 0.00 0.00 0.0 16.6 0.0 99.00 118.4 4.18 66 0.12 4958.21 4957.80 4963.61 4963.34 4975.00 4973.35 
8 7 223.0 0.00 0.00 0.00 0.00 0.00 0.0 15.8 0.0 99.00 138.6 4.19 66 0.17 4958.59 4958.21 4963.88 4963.71 4974.80 4975.00 
9 8 247.0 0.00 0.00 0.00 0.00 0.00 0.0 .14.8 0.0 99.00 70.99 4.17 66 0.04 4958.70 4958.59 4964.31 4964.09 4973.81 4974.80 
10 9 504.0 0.00 0.00 0.00 0.00 0.00 0.0 12.7 0.0 99.00 114.9 4.17 66 0.12 4959.29 4958.70 4964.77 4964.35 4975.14 4973.81 
11 10 496.0 0.00 0.00 0.00 0.00 0.00 0.0 11.1 0.0 99.00 68.18 5.04 60 0.07 4959.63 4959.29 4965.53 4964.81 4972.87 4975.14 
12 11 250.0 0.00 0.00 0.00 ·0.00 0.00 0.0 10.3 0.0 99.00 52.12 5.04 60 0.04 4959.73 4959.63 4965.95 4965.59 4974.10 4972.87 
13 12 145.0 0.00 0.00 0.00 0.00 0.00 0.0 9.8 0.0 99.00 96.78 5.04 60 0.14 4959.93 4959.73 4966.22 4966.01 4974.71 4974.10 
14 13 94.0 0.00 0.00 0.00 0.00 0.00 0.0 9.5 0.0 99.00 46.37 5.04 60 0.03 4959.96 4959.93 4966.42 4966.28 4974.24 4974.71 
15 14 197.0 0.00 0.00 0.00 0.00 0.00 0.0 8.8 0.0 99.00 109.8 5.04 60 0.18 4960.31 4959.96 4966.76 4966.47 4973.43 4974.24 
16 15 114.0 0.00 0.00 0.00 0.00 0.00 0.0 8.5 0.0 99.00 64.46 5.04 60 0.06 4960.38 4960.31 4966.98 4966.82 4973.01 4973.43 
17 16 400.0 0.00 0.00 0.00 0.00 0.00 0.0 7.1 0.0 99.00 108.2 5.04 60 0.17 4961.07 4960.38 4967.62 4967.04 4974.81 4973.01 
18 17 400.0 0.00 0.00 0.00 0.00 0.00 0.0 5.8 0.0 99.00 59.68 5.04 60 0.05 4961.28 4961.07 4968.26 4967.68 4973.30 4974.81 
19 18 410.0 0.00 0.00 0.00 0.00 0.00 0.0 4.5 0.0 99.00 79.34 5.04 60 0.09 4961.66 4961.28 4968.91 4968.32 4974.94 4973.30 
20 19 390.0 0.00 0.00 0.00 0.00 0.00 0.0 3.2 0.0 99.00 93.26 5.04 60 0.13 4962.16 4961.66 4969.53 4968.97 4973.30 4974.94 21 20 .622.0 0.00 0.00 0.00 0.00 0.00 0.0 1.1 0.0 99.00 81.56 5.04 60 0.10 4962.77 4962.16 4970.49 4969.59 4971.55 4973.30 

' 

Project File: Montano.stm IDF File: sampleFHA.IDF Total number of lines: 23 Run Date: 09-26-2003 

NOTES: Intensity= 127.16 / (Inlet time + 17.80) "0.82; Return period= 100 Yrs. ; Initial tailwater elevation= 4958.39 (ft)

Wilson & Company, Inc. 



---------------
Hydraflow Storm Sewer Tabulation 

---

Page 2 

Station Len Drng Area Rnoff Area x C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID 
coeff (I) flow full

Line To Iner Total Iner Total Inlet Syst Size Slope Up Dn Up Dn Up Dn Line 
(ft) (ae) (ae) (C) (min) (min) (in/hr) (efs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

22 21 123.0 0.00 0.00 0.00 0.00 0.00 0.0 0.7 0.0 99.00 62.06 5.04 60 0.06 4962.84 4962.77 4970.73 4970.55 4972.11 4971.55 23 22 216.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 99.00 197.4 5.04 60 0.57 4964.08 4962.84 4971.10 �970.79 4973.41 4972.11 

---
)-

v 
( - 11101 1fan D RJ 

8- � th s t. 

Project File: Montano.stm IDF File: sampleFHA.IDF Total number of lines: 23 Run Date: 09-26-2003 

NOTES: Intensity= 127.16 / (Inlet lime+ 17.80) A 0.82; Return period= 100 Yrs. ; Initial tailwater elevation= 4958.39 (ft)

Wilson & Company, Inc. 
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Disclaimer: This information is for reference only.
Bernalillo County assumes no liability for errors

associated with the use of these data. Users are 
solely responsible for confirming data accuracy 

when necessary. Source data are from 
Bernalillo County and the City of Albuquerque.

Village of Los Ranchos 4th Street Phase I Storm System

Reese
Typewritten Text
Exhibit C
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