City of Albuquerque

P.0. BOX 1293 ALBUQUERQUE, NEW MEXICO 87103

MAYOR CHIEF DEP '
ADMINISTRATIVE OFFICER DEVELOPMENT & mECRAgUSE SERVICES PUgEfCUggR%AI(C)ES
KEN SCHULTZ GENE ROMO LARRY LARRANAGA DAN WEAKS

August 3, 1988

Frank Lovelady, P.E.

Lovelady & Associates

7408 Morrow, NE

Albuquerque, New Mexico 87110

©

RE: ISLETA DRAIN CULVERT EXTENSION, DRAINAGE REPORT
RECEIVED JUNE 29, 1988 FOR REVIEW AND APPROVAL (K-12/D20)

Dear Mr. Lovelady:

I have reviewed the above referenced submittal, dated Hay'31, 1988, and
have no adverse comments. The drainage calculations are consistent with
City of Albuquerque requirements.

One suggestion I have for the construction drawings is that on Section
A-A, the gravel envelope backfill be shown with a 1:1 side slope, since a
contractor would be unable to backfill as the section shows.

Final design and construction approvals must be processed through the
M.R.G.C.D., as I assume the City has no maintenance obligations and the
right-of-way or easement belongs to the M.R.G.GC.D. and not the City.

Should you have any questions, please call me at 768-2650.

?03; A-%%/E

Roger A. Green, P.E.
C.E./Hydrology Section

RAG/bsj

x¢: Subhas K. Shah, M.R.G.C.D.

AN EQUAL OPPORTUNITY EMPLOYER




MAXIMUM COMPUTED UNIT PEAK = 49 ,4CFS
PRINT HYD IN=1 Cane=10
HYDROGRAPH NUMBER 602.1
TIME FLOW TIdvg FLOw TIME
HRS CFsS HRS CFS HRS
0.000 0. 2,309 1. 4,800
0,200 44, 2.600 1. 5,000
0,400 27. 2,809 1. 5.200
0,600 10. 3,000 1e 5,400
0,800 7e 3.240 la 5.000
1,000 Se 3,400 i. 5.800
1,200 3. 3.600 1. 6,000
1.400 2. 3.800 i. f.200
1,600 2. 4,009 1. 6,200
1.800 2. 4,200 ) 6,600
2.900 1. 4,100 1. Hh.R00
2,200 1. 4,600 i. T.000
RUNQFF VALUME = 1.880 ACRE=¢T
PEAK OTSCHARGE RATE = 52.4 CFS
PEAK ACCURRED AT 0,26 HRS,
¥ HYDROGRAPH FOR ARSA 6013 . —_—
* BETWEEN ISUETA ORAIN & ATRISCD DITCH, .S. OF CENTRAL -
" COMPHUTE HYD In=1 HYD wnl=603,.1 NT=,.,02 DA=,277 CM=76 -/
K=m 29 [P==_,53 #3255 RNF[=~=1
SHAPE CONSTANI, N = 7.947
(INTT PEAK = 74,9C*5
MAXIMUR COMPUTED UNIT PEAK = 74,9CFS
PRINT HYD In=1 CONE=19
HYNDROGRAPH NUYRER 603.1
TIME w0 TIWK FLOw TIME
HRS CFs HRS CFS HRS
0,000 0, 3,200 2. 400
D200 1. 3,400 2e 6,600
0,300 10, 3,000 2. A RON
0,600 19, 2,300 2. T.000
N 800 I, 14,900 Ze 7,200
1,000 13, 4,209 2. 7.400
1.200 g, 4,400 i, 7.800
1.400 7. 4,640 1. T.8Q0
1.600 Ay 4,500 1. R,000
1.800 Se. 5,000 I f,200
2,000 3, 54200 1. 8,400
2,200 4, 5,400 1. $ 600
2.400 3. HehN) 1. B,5800
2.600 3. SHUN ) 9,000
2.800 3, 6,000 1.
3,000 3. be200 1.
RUNOFF VOLU~E = 2.2134 ACRE=FT
PFAK DISCHARGE RATE = 20,1 CFSs
PEAK OCCHURReD AT 0.66 HRS,
X HYDROGRAPH FOR ARFA 604
x RETwRKEN ISULETA DRATN & ATRISCOD, S. OF CENTRAL
COMPUTE HYD ~ID=t HYD MNO=604,1 DT=,02 DA=,023 CN=73
K=w,14 TP=w_28 ™4SS FNFLz==-1
SHAPE CONSTANT, N = 7,947
HNIT PFAK = 46 ,4CFS
MAXIMUAMA COMPUTED UNIT PFRAK = 46 .,4CFS
PRINT HYD In=1 COnE=10
HYNDROGRAPH NUMBER 604.1
TIME FLOAN TIME FLOw TIME
« HRS CFS HRS CFS HRS
noenn 1. S.200
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] ISLETA WATERSHED STUDY
SUMMARY OF HYDROLOGIC ANALYSIS

VALLEY AREA

2 Year 10 Year 100 Year
Peak Peak _ Peak
Subbasin Area Disch Volume Disch Volume Disch Volume
Number (Acres) (cfs) (ac-ft) (cfs) (ac-ft) (cfs) (ac-ft)
601 31 1 0.1 S 0.5 19 1.5
{602 ~ 13 16 0.6 29 1.1 52 1.9 |
603 49 1 0.2 5 0.7 20 2.2
- 604 15 1 0.1 3 0.3 13 0.8
605 31 1 0.1 8 0.5 33 1.5
606 64 1 0.3 9 1.1 35 3.1
607 . 38 1 0.2 6 0.6 24 1.9
608 72 2 0.3 11 1.2 41 3.5
609 16 1 0.1 4 0.3 16 .8
610 10 1 0.04 2 0.2 9 .5
611 7.0 1 0.03 2 0.1 6 .3
620 8.3 1 0.03 2 0.1 7 .4
624 36 1 0.2 7 0.7 25 1.9
625 29 1 0.1 7 0.5 29 1.4
626 37 1 0.2 4 0.6 15 1.8
627 67 1 0.3 9 1.1 36 3.2
628 64 1 0.3 7 1.1 26 3.1
630 13 1 0.1 4 0.2 19 .6
631 22 1 0.1 3 0.4 13 1.1
632 26 1 0.1 6 0.4 24 1.2
633 22 1 0.1 4 0.4 17 1.0
634 57 1 0.2 10 0.9 38 2.8
635 47 1 0.2 8 ' 0.8 33 2.3
636 61 1 0.3 10 1.0 40 3.0
637 12 1 0.1 3 0.2 14 0.6
638%* 14 1 0.1 3 0.2 14 0.6
639% 5.1 1 0.1 2 0.1 8 0.2
640 35 1 0.1 4 0.5 17 1.6
641 41 1 0.1 6 0.6 25 1.8
642 11 1 0.1 4 0.2 14 0.6
643 50 1 0.2 5 0.8 17 2.4
644 38 1 0.2 7 0.6 26 1.9

*Not modeled.

SAT65/41
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SELECTION OF PIPE DIAMETER, INLET NO. 2 TO OUTLET:
Q = 85.58 cfs Slope = 0.0025 ft./ft.
Try 54" RCP A = §(4.5)° / 4 = 15.9 SF

P =9(4.5) = 14.14 R = A/P = 15.9 / 14.14 = 1.12 cfs

2/3

Q 0.0025)1/2 = 84.94 cfs < 85.58

(cda SY jﬁ/*?-

AV = 15,9 (1.486 / 0.015)(1.12)



D.

FLOW AT ANALYSTS POINTS:

1. Analysis Point No. 1 - South end of existing 36" RCP (South
of Central Avenue).
Origin Flow (cfs)

Entrance of Closed System 5.5
Atrisco Plaza Shopping Center 1.66
Central Avenue West 24,0
Inlet No. 1 (Future) 1.72
Total 32.88

2. Analysis Point No. 2 (Inlet No. 2 , Where K-Mart storm sewer
outfall enters the Isleta Drain.)

Origin Flow (cfs)
Isleta Drain (From Inlet No. 1) 32.88
Proposed Shopping Center Expansion 8.70
Existing K-Mart 44,00
Total 85.58

DEPTH OF TAILWATER DOWNSTREAM OF OUTLET:

Use Manning's Equation V = (1.486/N)R2/381/2 N = 0.0225 For
earth channel, fair. Channel is roughly 8' wide at the bottom,

40' wide at the top and an average of 10 feet deep. Side slopes are
roughly 1.6:1, horizontal to vertical.

Assume depth of tailwater2= 1.9 feet.
Area = 8 X 1.9 + 1. 6(1 9) 90.98 SF

Perimeter = 8 + 2(1.92 + (1.6 X 1.9)H)L/2 _ 15,17
= A/P = 20,98 / 15.17 = 1.38
Q= AV = A (1.486/N)R2/3s1/2
2/3 1/2

20.98 (1.486/0.0225)(1.38)""7(0.0025) = 85.88 CFS > 85.38

SELECTION OF PIPE DIAMETER — INLET NO. 1 TO INLET NO. 2 :

Q = 32.88 cfs Slope = 0.0025 ft./ft. N = 0.015 Try 36" RCP
A = D%/4 = 9(3)%/4 = 7. 07 SF
P=9qD = 9(3) = 0.42 = A/P = 7.07 / 9.42 = 0.75
2/3 1/2 _ 8.9 CFS < 32.28

AV = 7.07 (1.486/0.015)(0.75) (0.0025)

Q =

Try 42" A = 1(3.5)% / 4 = 9.62 SF P = 9(3.5) = 11.0'
R =A/P =09.62 / 11 = 0.8745

Q. = 1/2

AV = 9.62 (1.486/0.015)(0.8745) 2/3 (0.0025) = 43,57 cfs > 32.28



Area, continued. (See Figure 3)

Area Designation Size (Acres)
B - 0.67
' 0.44
0.84
Central Ave. (100' X 1650") 3.79
Total Area 5.80

Runoff Coefficient - (See "Notice of Emergency Rule, Ken Schultz,
Mayor, 1/14/86).

0.95
0.25

Assume the area has a total of 57 landscaping.

Streets, Drives, Walks C
Landscaping C

C = (5.51 X 0.95) + (0.29 X 0.25) / 5.80 = 0.92
Peak Discharge. (Use Rational Equation, Q = CIA)

Q = 0.92 X 4,31 X 5.80 = 23.0 CFS (24.0 CFS including Pep Boys
and Taco Bell.

RUNOFF FROM EXPANSION OF K-MART SHOPPING CENTER:

(The flows shown below are estimates only since the development of
the detailed site plan is contingent upon approval of the culvert
extension.)

Time of Concentration -~ Use same as Central Avenue.
Intensity - Use same as Central Avenue.

Runoff Coefficient. (Assume 307 buildings, 107 Landscaping and
and 607 pavement.)

C = (0.90 X 30 + 0.95 X 60 + 0.25 X 10)/100 = 0.87
Runoff,
a. Runoff to Inlet No. 1 Area = 0.46 Acres.
Q = CIA = 0.87 X 4.31 X 0.46 = 1.72 CFS
b. Runoff to Inlet No. 2 Area = (2.78 - 0.46) = 2.32 acres

Q = CIA = 0.87 X 4.31 X 2.32 = 8.70 CFS



DRATNAGE CALCULATIONS
FOR
PROPOSED CULVERT EXTENSION

ISLETA DRATN SOUTH OF CENTRAL AVENUE

ASSUMPTIONS:

1.

The flow entering the enclosed portion of the Isleta Drain at
Atrisco Drive is limited to the capacity of the 24" RCP
at a slope of 0.0008 ft./ft., or 5.5 CFS.

The flow entering the Isleta Drain from the Atrisco Shopping Center
is only J.6 cfs due to the orifice plates provided for catch basin
covers.

The total flow from Pep Boys and Taco Bell (west side of Isleta
Drain on the north side of Central Avenue) is assumed to be 0.5
cfs for each site. Both sites drain to sumps and discharge to
Central Avenue by means of pumps. The drainage plans for these
two sites were missing from the files at City Hydrology.

Central Avenue Runoff:

1.

6-hour Rainfall Volume. (See City of Albuquerque Development
Process Manual (DPM), Plate 22.2 D-1. Six-hour, 100-year rainfall
R6 = 2.2 inches.

Time of Concentration.

a. By street flow method. Street slope = (54.0 - 50.16)/1150
S = 0,0033 ft./ft. (See DPM Plate 22.2 B-2). For the above
street slope, the velocity is 1.65 fps.

Tc = 1150/(1.65 X 60) = 11.62 Minutes.

b. By Kirpich Equation. Tc = 0-0078(L0'77/ 80'385)

Te = 0.0078(1150°°77/0.0033°+38%) = 16.00 Minutes.
Use most conservative value, 11.62 minutes.

Rainfall Intensity. (See DPM, Plate 22.2 D-2)

I = R, (6.86)(Tc) > = (2.2)(6.84)(11.62)°*! = 4.31 in./nr.
Area. (See Figure 3)
Area Designation Size (Acres)

A 0.67



for storage in the event the grate becomes clogged. This also provides
storage in the event the incoming flows are greater than the capacity
of the 24" RCP west of Atrisco Drive.

Downstream from Atrisco Drive, the only flow entering the Isleta
Drain is the controlled outlet System for Atrisco Plaza Shopping Center.
This system was designed to pond runoff in the parking lots and release
the total flow over a 24 hour period by use of orifice plates. The
total peak flow entering the Isleta Drain from the shopping center
is 1.66 CFS, according to the plan on file with the City of Albuquerque.
The Isleta Drain is a 24" RCP to a point 164 feet north of Central
Avenue where it transitions to a 36" RCP.

Curb inlets are provided at Central Avenue. According to the
City of Albuquerque Orthophoto Topographic Map, there is a drainage
break approximately 400 feet west of the Isleta Drain. To the east,
the flow boundary lies at the east side of Atrisco Drive. See Drainage
Area 602 of the Isleta Watershed Study (Figure 2). A total of approx-
imately 1650 lineal feet of Central Avenue drains to the Isleta Drain.
In addition some of the property fronting Central Avenue drains into
it. The drainage boundary is shown in Figure 3.

The K-Mart shopping center also drains into the Isleta Drain.
The shopping center is served by a storm drainage system. A recent
drainage plan for an addition to the shopping center showed an existing
peak flow of 55.5 cfs. However, the 36" RCP outfall pipe that flows
into the Isleta drain has a slope of 0.006 ft./ft. At this slope,
the capacity of the pipe (N = 0.015) is only 44 CFS. Some minor ponding
may occur in the parking lot during peak flow.

Figure 2 shows Drainage Area 602 of the Isleta Watershed Study
which is essentially the area served by the proposed culvert extension.
The Isleta Watershed Study computer printouts relative to Area 602
are included in this report for information. The 100-~year peak runoff
for Area 602 is only 52 cfs in contrast to the figure of 85.6 cfs used
in this report for sizing the outfall pipe. Therefore, it would appear
that the discharge quantities used in the design of the culvert extens-
ion are conservative.

PROPOSED IMPROVEMENTS:

The calculations contained in this report indicate that two
pipe sizes are required for the proposed extension. From Inlet No.
1 to Inlet No. 2, a 42" RCP will be required. From Inlet No. 2 to
the proposed pipe outlet, a 60" RCP will be required. Due to the
established grade, it will be necessary to match inverts at manholes
rather than matching tops of pipes.

The pipe should be backfilled with gravel to the springline
to permit groundwater to flow along the outside of the pipe to the
outlet.



DRAINAGE REPORT
FOR
PROPOSED CULVERT EXTENSION

ISLETA DRAIN SOUTH OF CENTRAL AVENUE

PURPOSE:

The purpose of this report is to evaluate the peak runoff con-
ditions for the Isleta Drain at its crossing of Central Avenue West,
and to determine the required pipe size for enclosing the drain for
a distance of approximately 220 feet further south. The extension
of the pipe will reduce the right-of-way requirements from a width
of approximately 120 feet to a 25' easement, thus permitting the sale
of the property by the Middle Rio Grande Conservancy District for
development as commercial property.

REFERENCES:

Information relative to the watershed which the Isleta Drain
serves 1s available from the following sources:

1. Isleta Watershed Study, CH,MHILL, October, 1986,

2
2. Drainage Facility Maps, City of Albuquerque.

3. Drainage Plan - Addition to K-Mart Center, 1-31-86

4, Drainage Plan - Atrisco Plaza Shopping Center, 1-28-76.

EXISTING CONDITIONS:

The Isleta Drain begins approximately 0.9 mile north of the
proposed culvert extension. The most northerly portion of the drain
parallels the river and is heavily vegitated. The ditch bottom is
very wide. Runoff from the area will be minimal due to the vegitation
and will be restricted by the size and slope of the first run of pipe
in the enclosed portion of the drain which begins at Atrisco Drive.
The facilities map shows a 24" pipe with a slope of 0.0008 ft./ft.
Assuming Manning's N = 0.015 for reinforced concrete pipe, the capacitr
is approximately 5.5 cfs, according to the Manning's formula. The
Drainage Facilities Map is shown in Figure 1.

Atrisco Drive from Central Avenue to about 100 feet north oZ
the Isleta Drain, is drained by a storm drainage system that discharges
into the Isleta Drain at Atrisco Drive. The drain under Atrisco drive
is a 42" RCP with a Trash Screen on the inlet side. The drain upstrean
from the trash grate is very wide at the bottom, apparently designed



7408 Morrow Ave, NE
Albuquerque, NM 87110
June 29, 1988

JUN 29 1988

Subhas K. Shah |
District EnginedfYDROLOGY SECTION

Middle Rio Grande Conservancy District
P.0. Box 581
Albuquerque, NM 87103

RE: ISLETA DRAIN CULVERT EXTENSION.

Dear Mr. Shah:

Per your request, enclosed is a Drainage Report which addresses
the design flows for the referenced culvert extension. The report
has also been submitted to the City of Albuquerque Hydrology Section
for their review and approval.

It is requested that you review this drainage report and plan

at your earliest opportunity. If you have any questions, please call
me at 883-7973.

- Cordially, //7

7
W)
\//m’/ 1/¢ g %

Frank D. lLovelady _=



DRAINAGE INFORMATION SHEET

PROJECT TITLE: Isleta Drain Culvert ExtelgONE ATLAS/DRNG. FILE #: K-12/D-20

LEGAL DESCRIPTION: FPortion of M.R.G.C.D. right of way to be vacated.
CITY ADDRESS: LLZQR Lotyal Aue NW A

ENGINEERING FIRM: Lovelady & Associates conracT: Frank Lovelady

ADDRESS:7408 Morrow Ave. NE 87110 PHONE : 883—7973

OWNER: Kirrary Limited CONTACT': Jerry Torr
ARCHITECT: __Jerryv Torr CONTACT: ___lerry Tarr
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CONTRACTOR: | : CONTACT':
ADDRESS : ] PHONE :
rel 117 Ty
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