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A) Purpose and Scope

C)

The Rancho Caballero Subdivision currently consists of 39 townhouse style lots; eleven of which
have been occupied. There are currently two proposed site plan amendments beforé the City of
Albuquerque Development Review Board. The first is to re-plat the westerly 12.6 acres into 30
large, single family home lots and is to be called “The Estates at Rancho Caballero”. The other
proposed amendment is for re-platting the easterly 19 townhouse lots into 15 slightly larger, "pa-
tio home" style lots. The first site plan amendment is being sponsored by Land Development
Group, Inc., and the second is a Rancho Caballero, Inc. project. The entire subdivision is to be
accessed via privately owned and maintained streets, and served by a combination of public and
privately utilities. This report presents an overall Drainage Management and Conceptual Grading

Plan for approval by the City of Albuquerque so that subsequent re-piatting and development

may commence.

Locati raph
The project site is located in the northwest valley on the south side of Montano Road between
Guadalupe Trail and Rio Grande Boulevard (see Location Map, Plate 1). The project site and the
surrounding area is virfually flat. Most of the area that is to be The Estates at Rancho Caballero
is currently serving as a flood irrigated alfalfa field. Soils are typically fine silty sands with varying

amounts of clay. The soils are classified as S.C.S. hydrologic group B.

Desian Crite]

I [ i

The drainage plan presented in this report has been designed to comply with AMAFCA resolution
80-15 which requires that proposed land development projects be designed such that no flooding

of private properties will occur during any storm up to and including the 100-year frequency

event.
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Engineering Parameters

In accordance with AMAFCA criteria all hydrological analysis is based on the 100-year frequency

- 8-hour duration storm as represented in the NOAA Atlas for New Mexico. Because a retention
pond is to be used as a part of the drainage management scheme on a temporary basis, the

100-year - 10-day duration storm is also a design event.

The three 100-year frequency rainfalis pertinent {o the study are as follows:

Duration Precipitation
One Hour 1.9°
SiX Hour 2.2"
1en Day 3.47"
D) ional P

The analysis approach utilized follows standard engineering practice. Key points of confiuence

were selected, and subsequently the associated individual and aggregate contributing basins

were defined.

Hydrological computations were accomplished by means of AHYMO 980 (AMAFCA'’s September
1990 version of the HYMO computer model) and the criteria presented in the January, 1991 ver-

sion of Chapter 22.2 of the City Development Process Manual.

Times of concentration were estimated by using a combination of approximated sireet fiow veloc-
ities and overland flow velocities (as applicable) from the upper subcatchment reaches to the

confluence point of interest. A convenient formula for overiand flow velocity takes the form:
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0.5
Vo =KY

where Vo = overland flow velocities
Y = average ground slope in percent

K = a ground cover factor

Street flow velocities and depths were estimated by use of the Manning equation for uniform fiow.

All the characteristic hydrological parameters for each subcatchment are contained in Appendix A
as part of the computer mode! output, and a summary of parameters and peak flow rates are giv-

enin Table 1.

Flow characteristics for conveyance swales, channels and streets were analyzed based on the

Manning Equation for uniform flow. Streets are assumed to have a 2% cross slope from curb fo

crown and a standard curb depth of 6 inches.

E) Offsite Drainage

The valley areas surrounding the project site are so flat that no definitive drainage patterns can
be discerned. Generally valley areas tend to flow from northeast to southwest. Because both
sides of Montano Road contain drainage swales, it is reasonable to assume that any fiows finding

their way to the R.O.W. from the north will be diverted by these swales.

Qnsite Drainage

All onsite storm runoff is to drain to the retention pond centrally located in 1the Hanchd Cabéllerb
development. A portion of this pond was excavated and landscaped as part of the original town-
home development project. The size and shape of the pond will be revised as part of the

amended site development to form 115,223 cubic feet of capacity at a depth of three feet.

-9 -
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Basin A includes the open space/landscaped area which is to include the pond.

Drainage Basins B and C outline the two proposed major drainage patterns of The Eétates at
Rancho Caballero. Flows are to be collected in the private streets and conveyed to landscaped
swales for discharge into the pond. Rear yard ponds are to be graded in a number of the pro-
posed lots. No "credit" is taken for the capacity of these ponds in determining the required size
of the main retention pond. Rather, these rear yard ponds are proposed because of grading con-

straints, and they are to collect only that rainfall which falls to the rear of the house pad.

The portion of Rancho Caballero already developed for townhomes is shown on Plate 2 as Drain-
age Basin E. This portion has already been paved and graded to drain storm runoff in the
centrally located total retention pond. It was originally planned for scupper outlet controls to be
instalted on the roofs of the townhomes. However, a recent visit revealed these devices have not

been installed and so their effect is not considered in the hydrologic calculations of this report.

The portion of Rancho Caballero that is to re-plat 19 townhouse lots into 15 patio home lots is
designated as Drainage Basin D. Basin D is to drain through Basin E (the existing private perim-

eter street) and into the central retention pond.

Construction of a 66 inch RCP storm drain in the Méntano Road R.O.W. as part of COA Project
No. 3255 is imminent. We conceptually propose an 18 inch RCP lateral be extended from the
storm drain to the bottom of the retention pond. Research of the master drainage report for COA
Project No. 3255 reveals 3 cfs is the allowable discharge from the pond to the storm drain. While -
this release rate does not materially affect the required capacity of the retention pond, we are in

concurrence with the engineers of City Hydrology Section that a drain for the pond is desirable.
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Construction plans for COA Project No. 3255 also specify the realignment of the existing irriga-
tion siphon under Montano Road. Because this siphon is used only for irrigating the alfalfa field
onsite and will not be needed during and after development, possible change to the COA Project
No. 3255 plans may be to abandon the existing siphon and extending an 18 inch storm lateral io

the site.

Erosion e l

Control oféi*‘éicessive soil erosion into streets and drainage improvements during construction  will
be accomplished by use of temporary lot line, water-trap berms. These will be windrowed into
place following mass grading operations and left in place untit each home is constructed and
sold. Plate 2 iliustrates the dimensions of these berms, and they will be located along those

boundaries of each lot which are common to streets or drainage easements.
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TABLE 1
HYDROLOGICAL FLOW PARAMETERS

TOTAL
AREA/POINT AREA Tc LAND TREATMENT (%) CONTR. AREA Q100

DESIGNATION (SQ.ML) (MN) A B € D BASINS (SQ. ML) (CFS)

A 0016 12 0 100 O 0 - 0016 2.0
B 0097 12 0 50 20 30 e 0097 17.7
C 0089 12 0 50 20 30 “amweoms 0099 18.0
3 0060 12 0 448 16 42 - 0060 11.7
E 0073 12 0 239 11 60 D, E 0133 28.2

E e e e e =~ C,D,E 0232 462



AREA/POINT

ESE

1}

N

STREET
WIDTH

{£D)
30

30

24

TABLE 2

STREET FLOW CHARACTERISTICS

ESTIMATED
SLOPE

(ET/ET)
002
002

002

Q100
(CES)

17.7
18.0

28.2

V100  d100
(EPS)  (ED)
1.81 040’
1.83  0.40°
238  0.49

< BH’ OK
< §", OK

< 8", CK
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AHYMO 9890 OUTPUT



B: \RANCOQ.OQUT
Thursday August 22,

HWYMO PROGRANM (AHYMOS390) -~ AMAFCA VERSICN SEPT.,

RUN DATE {MON/DAY/YR} = 05/28/1988
START TIME (HR:MIN:SEC) = 10:29:40

1691

START TIME=0.0
%

' FILE. RANCOCAB .DAT

x

*DRAINAGE AREA A

COMPUTE NM HYD D=1

HYD NO= 101.0
PER A=0.0 PER B=100.0 PER C=0.0 PER D=0.0 TP= -0.1333
RAIN ONE~ 1.0

04:04:45 pm

RAIN SIX=2.2

1990

DA=0.0016 5Q Ml

Page:

COMPUTED RAINFALL DISTRIBUTION WITH DT=0.033333 HOURS

. 0000

.1669
1.2086
1.5880
1.8450
1.9209
1.947171
1.9705
1.9915
2.0106
2.0282
2.0444
Z2.0594
2.0735
2.0867
2.09491
2.1108
2.121%9
2.1325
2.142¢6
2.1522
2.1614
2.1702
2.1786
2.1868
2.1%4¢6

K = .129534HR

UNIT PEAK =~
AREA =

PRINT HYD ID=3
TIiME FLOW
HRS CFS
000 .0
. 333 0

™ =
3.9614

001600 SO M1
RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD = DT =

.0010

.2540
1.2810
1.6403
1.8732
1.9248%
1.9506
1.9736
1.9943
2.0132
2.0306

2.0466
2.0615

2.07354
2.0885
Z2.1008
2.1124
2.1235
2.1340
2.1440
2,1535
2,.1626
2.1714
2.1798
2.1819
2.1957

0043

. 3684
1.3455
1.6783
1.9000
1.9288
1.8541
1.97¢7
1.9971
2.0158
2.0329
2.0488
2.0635
2.0713
2.0903

2.1025

2.1250
2.1354
2.1454
2.1548
2.1639
2.1726
2.1810
2.1890
2.1968

. 133300HR
CES

.0128

5144
1.4041
1.7161
1.9044
1.932¢6
1.9575
1.9797
1.99889
2.0183
2.0353
2.0510
2.0656

2.0792
2.0921
2.1042
2.1157
2.1265
2.136%
2.1467
2.1562
2.1652
2.1738
2.1822
2.1902
2.1979

K/TP

UNIT VOLUME =
. 50000 INCHES

IA =

CODE=10

.0298
. 6960
1.458]
1.7510

. 2.9086

1.9363
1.9608
1,.9827
2.0026
2.0208
2.0376
2.0531
2.0676
2.0811
2.0838
2.1059
2.1172
2.1280
2.1383
2.1481
2.1575
2.1664
2.1751
2.1833
2.1813
2.1990

RATIO =~
.5968

PARTIAL HYDROGRAPH

TIME

HRS
. 667

1.000

FLONK

CFS

1.2
2

0587

9177
1.5082
1.7840
1.9128
1.8400
1.8641
1.9857
2.,0053
2.0233
2.0399
2.0552
2.0696

Z2.0830
2.0856

2.1075
2.1188
2.1295
2.1397
2.1485
2.1588
2.1677
2.1763
2.1845
2.1924
2.2000

, 8971750
B w

INF =

101.00

TIME
HRS
1.333
1.667

.1031
1,.1228
1.5551
1.8153
1.9168
1.9436
1.9673
1.9886
2.0080
2.02%7
2.0421
2.0573
2.0715
2.0848
2.09174
2.1092
2.1204
2.1310
2.1412
2.1508
2.1601
2.1689
2.1714
2.1836
2.1935

SHAPE CONSTANT, N =
330.04
1.25000 INCHES PER HOUR

FLOW
C¥S
|

.0

1

3.634790

P60 « 1,9000

033333

TIME
ERSE
2.000
2,333

FLOW
CFS

.0

TIME
KRS

FLOW
CFS



B: \RANCO.OUT Page: Vi

Thursday Auvgust 22, 1851}

%

RUNOFYF VOLUME ~

04:04:45 pm

05643 ACRE-FEET
. 533 HOURS

. 63656 INCHES -

PEAX DISCHARGE RATE = 2.02 CFS AT

+*DRAINRGE AREA B

COMPUTE NM HYD

ID=2 HYD NO= 102.0 DA=G.0087 50 MI
PER A=0.0 PER B=50.0 PER C~20.0 PER p~30.0 TP= -0.1333

RAIN =-1
. K = .070757HR TP = . 133300HR K/TP RATIC = .530810 SHAPE CONSTANT, N = 7,.351722
UNIT PEAK = 11.738 CFS UNIT VOLUME = . 9988 B =~ 537.69 P60 = 1.9000
AREA = 002910 S5Q MI 1A - .10000 INCHES INF = ,04000 INCHES PER HOUR
RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD — DT = .033333

SHAPE CONSTANT, N = 3.B37316
344.17 P60 = 1.5000

K = .122942HR TP = »133300HR K/TP RATIO = .922293
UNIT PERK = 17.531 CFS UNIT VOLUME = .999¢6 B =

ARER = 006790 SO MI 1A « .45714 INCHES INF = 1.13000 INCHES PER HOUR
RUNOFE COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =  .033333
PRINT HYD ID=2 CODE=10
PARTIAL HYDROGRAFPHRH 102.00
TIME FLOW TIME FLOW TIME FLOW TIME FLOW
HRS f 3 HRS CFS HRS CFS HRS CFrS
.000 .0 1.667 .3 3.333 .0 5. 000 .0
,333 2.1 2.000 2 3.667 .0 5.333 .0
Isﬁ? 9!5 2!333 '-1' 4-000 iO 5;66? -1
1.000 2.9 2.667 .1 4,333 .0 6.000 .1
1.333 .7 3.000 0 4.667 .0 6.333 .0
RUNOFF VOLUME = 1.08098 INCHES - .5592 ACRE~FEET
PEAK DISCHARGE RATE = 17.65 CFS AT .500 HOURS
*
* DD AREAS A & B
ADD RYD =12 HYD = 102,11ID=1 ID=2
PRINT HYD ID=12 CODE=10
PARTIAL HYDROGRAPH - 102.10
TIME FLOW TIME FLOW TIME FLOW TIME FLOW
HRS Crs HRS Ccrs HRS Cr's HRS CFS
.000 .0 1.667 .3 3.333 .0 5.000 .0
.333 2.1 2.000 .2 1,667 .0 5.333 .0
L6567 10.7 2.333 .1 4 .000 .0 5.667 .1
1.000 3.1 2,667 .1 4.333 .0 &.000 1
1.333 .8 3.000 .0 4,667 .0 6.333 .0

TIME
HRS
6.667

TIME
HRS
€.667

F1.O0W
Crs
.0

FLOW
CFS
.0



B: \RANCO.OUT

Thursday

Page: 3

st 22, 1991 04:04:45 pm

RUONOFF VOLUME = 1.01802 INCHES -
PEAK DISCHARGE RATE = 19.63 CFS AT

5125 ACRE-~FELET
H00 HOQURS

1DRAINAGE AREA C

COMPUTE NM HYD ID=3

HYD NO= 103.0 DA=<0.0099 SQ MI

PER A=0.0 PER B=50.0 PER C=20.0 PER D=30.0 TP~ -0.1333
RAIN =-~1

K = .0707578BR P =

-133300HR K/TP RATIO =  .530810 SHAPE CONSTANT, N = 7.351722
UNIT PEAK =  11.980 CFS  UNIT VOLUME = .9988 B = 537.69 P60 = 1,8000
ARE™ 002970 80 MI IA » . 10000 INCHES INF = .04000 IKCHES PER HOUR
RUNOF'H =¥ TNITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =  .033333

K = 122942HR TP =«  .133300HR K/TP RATIO =  ,922293 SHAPE CONSTANT, N = 3.837316
UNIT PEAK = 17.893 CFS UNIT VOLUME = .989¢ B =~ 344.17 PED = 1.9000
AREA = .006930 SQ MI IA = 45714 INCHES INF = 1.13000 INCHES PER HOUR

* RUNOFF COMPUTED BY INITIAL ABESTRACTION/INFILTRATION NUMBER METHOD -~ DT = 033333
PRINT HYD ID=3 CODE=10

PARTIAL HYDROGRAPH  103.C0

TIME, FLOW T IME FLOW TIME F1L.OW TIME FLOW

HRE crs _ HRS CFS HRS CFS HRS CFS

.000 .0 - 1.667 .3 3.333 .0 5.000 .0

., 333 2.1 2.000 .2 3.667 .0 5.333 .0

667 9.7 2.333 .1 i .000 .0 5.667 .1

1.000 3.0 2.667 .1 4.333 .0 6.000 .1

1.333 i 3.000 .0 4.667 .0 6.333 .0

RUNOFF VOLUME = 1.0B098 INCHES - .5708 ACRE-FEET

PEAK DISCHARGE RATE = 18.01 CFS5 AT .500 HOURS

w

*ADD AREAS A,B &C

ADD HYD ID=13 HYD=103.1 ID=12 1lD+=3

PRINT HYD I1D=13 CODE=10

PARTIAL HYDROGRAPH  103.10
TIME FLOW TIME FLOW TIME FLOW TIME FI1OW
RRS - CrS HRRS CFS HIRS CFs HRS Cr's
.000 .0 1.667 . 6 3,333 .1 5.000 1
.333 4.3 2.000 .3 3.667 . 5.333 .1
667 2D .4 2,333 .2 4.000 .1 5.667 3
1.000 6.1 2.667 1 4.333 .1 6.000 .1
1,333 1.5 2.000 1 4.667 ] 6.313 .0
RUNOFF VOLUME = 1.01741 INCHES e 1.3843 ACRE-FEET

TIME
HRS
€.667

TINME
HRS
€.667

FLOW
CErS
.0

FLOW
Ct'S
.0



B+ \RENC(G.OUT Paqge: 4
Thursday August 22, 1991 04:04:45 pm

PEAK DISCHARGE RATE = 37.64 CFS AT . 500 HOURS

|

*DRAINAGE AREA D

COMPUTE NM HYD ID=4 HYD NO= 104.0 DA<0.0060 SQ MI
PER A=0.0 PER B=48.0 PER C~16.0 PER D=42.0 TP= -0.1333
RAIN =-1

K = .070757HR P = «133300HR K/TP RATIO = .230810
UNIT PEAK = 9.5885 CFS URIT VOLUME = .25986 B = 531.69
AREA = 002377 8Q MI JA = -10000 INCHES INE =

RUKROFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =

K = .123766HR TP = . 133300HR K/TP RATIO = 828475

ARREA = - 003623 SQ Mi IR = 46250 INCHES INF =

PRINT HYD D=4 CODE~10
PARTIAL HYDROGRAPH  104.00

TIME F1LOW T IME FLOW TIME FLOV
HRS Crs HRS CEFS HRS CFrs
.000 .0 1.667 .2 3.333 .0
.3233 1.7 2.000 1 3.667 .0
667 6.2 5.333 .1 4.000 .0
1.000 2.1 2.667 .0 4.333 .0

1.333 -9 3.000 . .0 4.667 .0

RUNOFF VOLUME = 1.19106 INCHES -
PEAK DISCHARGE RATE = 11.70 CFsS AT

.3811 ACRE-~FEET
500 HOURS

%

*ADD AREAS A,;B,C,& D

ADD HYD ID=14 HYD=104.1 ID=13 ID=4
PRINT HYD 1D=14 CODE=10
PARTIAL HYDROGRAFH 104,10
TIME FLOW TIME F1OW a - TIME - FLOW -
HRS CFS HRS CFS HRS CEFS
- .000 0 1.667 .8 3.333 .1
333 5.9 2.000 .4 3.667 -1
667 26.6 2.333 3 4.000 |
1.000 8.2 2.667 .l 4.333 -1
1.333 2.0 3.000 .1 4.667 -3

1.5%5654 ACRE-FEET
. 500 HOURS

RUNOFF VOLUME = 1.07909 INCHES -
PEAK DISCHARGE RATE = §9.34 CFS AT

SHAPE CONSTANT,

N =

1.351722

P60 = 1.%000

04000 INCHES PER HOUR
033333

SHAPE CONSTANT,
UNIT PEARK = $.3034 CFS URIT VOLUME = . 9089 B = 342.33

N =

3.810506

P60 = 1.9000

1.14500 INCHES PER HOUR

RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT = .033333

TIME
HRS
5.000
5.332
5.667
6.000

©.333

- TIME

KRS
5.000
9.333
5.667
¢.000
€.333

FLOW
CrS
.0
.0
.0

FLOW
CEFS
el
-1
Y

T IME
HRS
6.667

TIME
HRS
6.667

FLOW
CFS
.0

FLOW .
CF5
.0



B : \RANCO,OUY Page: S
Thursday August 22, 18981 04:04:45 pm

X

*DRAINAGE AREA E

COMPUTE NM HYD ID=5 HYD NO~ 105.0 DA=0,0073 50 MI
PER A=0.0 PER B=29.0 PER C=11.0 PER D=60.0 TP~ -0,1333
RAIN =-1

K = 070757HR TP = . 133300HR
UNIT PEAK = 17.667 CF5
AREA =

K/TP RATIO = .530810
UNIT VOLUME = . 99982 B =- 537.609
004380 S0 MI 1A = 10000 INCHES INE =

K = .12318084HR TP = .133300HR
UNIT PEAK =  7.5271 CEs
AREA =~

K/TP RATIO = .924147
UNIT VOLUME = . 9986 B = 343.62
002920 SQ MI IA = 45875 INCHES INE =

CODE~1D

PRINT HYD ID=5
PARTIAL HYDROGRAPH 105,00
TINME FLOW TIME FLOW TIME FLOW
HRS Crs HRS CFS HRS CES
000~ .0 1.667 .3 3.333 .3
333 3.0 2.000 Y, 3.667 el
667 8.5 2,333 .1 4.000 ol
1.000 3.5 Z2.667 .l 4.333 .1
1.333 ! 3.000 -1 4,667 |

RUNOFF VOLUME =~ 1.44295 INCHES =
PEAK DISCHARGE RATE = 16.48 Crs AT

.5618 ACRE~TEET
.500 BOURS

*

*ADD AREAS A,B,C,D & E

ADD HYD ID=15 HYD=105.1 ID=14 ID=5
PRINT RYD ID=15 CODE=10
PARTIAL HYDROGRAPH  105.10
TIME FLOW TIME FLOW TIME FLOW
HRS CFS HRE CFS o HRS CFS
000 .0 1.667 1.1 3.333 .2
.333 9.0 2.000 .6 3.667 2
667 351 2.333 .4 4.000 .2
1.000 11.7 2.667 | 4.333 V2
1,333 2.7 3.000 .2 4.667 .2
RUNOFF VOLUME = 1.15607 INCHES - 2.1272 ACRE-FEET

PEAK DISCHARGE RATE =

£5.82 CFS AT

» 200 HOURS

SHAPE CONSTANT, N w=

7.351722

&0 ~ 1.%000

04000 INCHES PER HOUR

RUNOCFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT = 033333

SHAPE CONSTANT, N =-

3.829231

P60 -~ 1.90C0

1,13450 INCRES PER HOUR

RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METROD <« DT = 033334

TIME
HRS
5.000
5.333
5.667
6.000
6.333

TIME

HRS

2000

5.333
5.667
6.000
6€.333

YLOW
CFS

.1

v 1

.0

FLOW
CFs
.
.2
o2
-3
.0

TIME

HRS
b.667

TIME
HRS
6.667

FLOW
CFS
.0

FLow
CFS
.0
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CALCULATIONS



CALCULATIONS

1) ok Reauired Curb Opening for Swale

30. Use maximum depth of

Assume "dead" water and use broadcrested weir Formula with G =

BH.

a. Swale @ Point B

L = 17.7
cnmereneeeceeeene = 1677, 82Y 17
3/2
(5) {3)
b. Swale @ Point E
L= 46.2
rememrmemeeeeeeene = 43,6, S3Y A4
3/2
(5) (3
2) Size R ion Fon

* Use 100-Year, 10-Day Storm
* 10 Days = V360 + Ad X (P10 Days - P360) / 12 infit

* Composite Land Use Treatments are as follows:

A= 0%
B = 48%
C=15%
D =37%

* Project is in Zone No. 2

* Weighted E = ((22.1 (48) .72) + (22.1 (:20) 1.07) + 22.1 (.37) 2.08)) / 22.1 = 0.96"

* V360 = (0.96 /12) X 22.1 = 1.78 ACFT

+ V10 Days = 1.78 + .37 (22.1) ((3.47 - 2.2) 1 12) = 265 AU FT = 115,233 CF
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0 ROOF AT DISTANCE OF 3"
cROM BASE OF CONTROL..

SCUPPER
PARAPET ;
0.18
FLAT ROOF SURFACE \

S
ORILL 5 — /32" & HOLES PER OUTLET
SECTION
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BENCHMARK;
CITY OF ALBUGUERQUE BRASS CAP 8-F-14,
| 0 PLATE 2

LOCATED ON THE SOUTHERLY RIGHT—0OF — WAY
LINE OF MOWTANO RCAD, 10' EAST OF THE

NORTHEAST CORNER OF RANCHO CABALLERO
EEEEE%SH; 4937.07 ’ p
®ia AMENDED SITE DEVELOPMENT PLAN
CONCEPTUAL GRADING AND DRAINAGE PLAN

PROPOSED 66" RCP STORM DRAIN BY

mtt::;htr -~ \'/’_ OTHERS (SEE CITY PROJECT NO. 3253).
S0
SINGLE "D" INLET AND 18" RCP g Is ! 180
CRAPHIC SCALE N FEET.

LATERAL TO BE BUILT WITH PROJECT

K ANO R/W

T SINGLE "D 'NLET AND 18" RCP
- — LATERAL TO BE BUILT WATH
~ s PROJECT NO, 3255 (TOP OF
T =T GRATE EL.=72.15}
N o - -'-'- ! --.- -‘-"'--.________
" —— l.-
Do, EXISTING IRRIGATION SIPHON e - .
e TO BA ABANDONED ~ ™ = 4l S
. *T:'u-.':'iug;_-_f-f:r.-'::'." -1".‘ - — '[l.i —_— —_ o

WIRE ENCLOSURE
RIPRAP ERDSION
== CONTROL AT POND
ENTRANCE

REVISED LIMITS o e
OF 115,233 CF. ¢ —_
EXISTING TOWNHOUSE 5;
- copa . DEVEEOPMENT
T4970... EXISTING = '

EXISTING SWALE WiTH
WIRE ENCLOSED RIPRAF
ERCSION CONTROL AT
POND ENTRANCE

PROPOSED 15 RUNDOWHN
W/ WIRE ENCLOSED
RIBRAP ERDSION CONTROL
AT POND ENTRANCE

ey

----

LELam-iakesmuntnd  DRAINAGE BASIN BOUNDARY

NOTES:
. — FLOW LEADER

: THIS DRAINAGE PLAN IS AN AMENDMENT TO GUADALLPE
THE APPROVED DRAINAGE REPCRT FOR RANCHO
CABALLERO (F13-D13) PREPARED BY COMMUNITY

754 @& EXISTING ELEVATION
T34 X PROPOSED ELEVATION

SCIENCES CORPORATION.
5 SOILS ARE PREDOMINATELY Ag AND Ge, WHICH ARL &) DRAMAGE AREA / POINT DESIGNATION
IN S.C.S. HFDHDLDGIET$REJUS EE ‘E’SEIESSQQ[I:LSE)HM o RADE SWALE LIE
OF BERNALILLO LOL /7] ocCuPED STRUCTURE, TYP. _ T,
wa  WATER BLOCK — it e

3 THIS SITE 1S NOT WITHIN THE 100—YEAR FLOOD
BOUNDARY {SEE F.E.M.A. MAP NQ. 350002 0015,

PANEL 15 OF 50).

e r————— —




COMMUNITY SCIENCES CORPORATION - CORRALES, NEW MEXICO - (505) 897-0000

BENCHMARK: -

CITY OF ALBUQUERQUE BRASS CAP B—F-14,

{OCATED ON THE SOUTHERLY RIGHT—-OF—WAY

LINE OF MONTANO ROAD, 10° EAST OF THE

NORTHEAST CORNER OF RANCHO CABALLERO

SUBDIVISION. y
ELEVATION = 4,937.07

PROPOSED 66" RCP STORM DRAIN BY
OTHERS (SEE CITY PROJECT NO. 3255).

SINGLE “D" INLET AND 18" RCP
LATERAL TO BE BUILT WITH PROJECT
NO. 3255. (TOP OF GRATE EL.=71.0)

NOTES:

1. THIS DRAINAGE PLAN IS AN AMENDMENT T0
THE APPROVED DRAINAGE REPORT FOR RANCHO
CABALLERO (F13—-D13) PREPARED BY COMMUNITY
SCIENCES CORPORATION.

2 SOILS ARE PREDOMINATELY Ag AND Ge, WHICH ARE
IN S.C.S. HYDROLOGIC GROUP B (SEE SOIL SURVEY

OF BERNALILLO COUNTY, NM., BY U.S.S.C.S.)

1 THIS SITE IS NOT WITHIN THE 100-YEAR FLOOD
BOUNDARY (SEE F.E.M.A. MAP NO. 350002 0015,
PANEL 15 OF 50).
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WIRE ENCLOSURE
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------- CONTROL AT POND

ENTRANCE
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TOWNHOU
. DEVECOPMENT
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- PRVATE STREET)

EXISTING SWALE WITH
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Rancho Caballero Novemnber, 1988
Anderson Southwest, Inc. -

A)

B)

C)

Purpose and Scope

Anderson Southwest, Inc. is currently planning to amend a 12.56 acre por-
tion of the approved site plan for their Rancho Caballero development
project. Rather than construct 60 townhomes as originally planned, Anderson
Southwest intends to develop the property for construction of 30
single-family, detached hoames. The property is to be accessed via privately

owned and maintained streets and served with privately owned and operated

utility lines. This report presents an overall Drainage Management and Con-
ceptual Grading Plan for approval by the City of Albuquergque so that

subsequent subdivision and development may commence.

Site Location and Topography

The project site is located in the northwest valley on the south side of

Montano Road between Guadalupe Trail and Rio Grande Boulevard (see Location

Map, Plate 1). The project site and the surrounding area 1s virtually flat.
The site itself is currently serving as a flood irrigated alfalfa field.
Soils are typically fine silty sands with varying amounts of clay, The

solls are classified as S.C.S. hydrologic group B.

Design Criteria

Flood Control Regulations

The drainage plan preséﬁted in this report has been designed to comply with
AMAFCA resolution 80-15 which requires that proposed land development
projects be designed such that no flooding of private properties will occur

during any storm up to and including the 100 year frequency event.



Rancho Caballero November, 1988
Anderson Southwest, Inc.

D)

Engineering Parameters

In accordance with AMAFCA <criteria all hydrological analysis 1is

based on the 108 year frequency - 6 hour duration storm as represented

in the NOAA Atlas for New Mexico.

The four rainfalls pertinent to the study are as follows:

190 Year
One Hour 1.9"
Six Hour 2.,2"

Computational Procedures
The analysis approach utilized follows standard engineering practice. Key

points of confluence were selected, and subsequently the associliated

individual and aggregate contributing basins were defined.

Hydrological camputations were accomplished by means of our MODSCS camputer
model. fThis model is based upon the Soil Conservation Service triangular
unit hydrograph method, but the method has been modified to be more appli-
cable to developed watershed conditions. The model avoids the common
pitfall of grappling for an appropriate developed curve number by including
percent impervious as an input variable. This fraction of the watershed 1is
then modeled at a curve nunber of 95, An ass'igned curve number 1s applied
to the balance of the watershed, and the runoffs are combined to yleld the
composite hydrograph. In addition the model has the capacity to route

hydrographs through reservoirs and channels, or to translate hydrographs 1in

time for sunmation with other sub-basins.

- 2 -



Rancho Caballero November, 1988
Anderson Southwest, _Inc.

Times of concentration were estimated by using a combination of approximated
street flow velocities and overland flow velocities (as applicable) fram the
upper subcatclment reaches to the confluence point of interest, A conve-
nient formula for overland flow velocity takes the form:

Vo = Ky %2

where Vo = overland flow velocities

<
H

average ground slope 1n percent

K = a ground cover factor

Street velocities were estimated by use of the Manning equation for uniform

flow.

All the characteristic hydrological parameters for each subcatchment

are contained 1in Appendix A as part of the computer model output, and a

sunmary of parameters and peak flow rates are given in Table 1.

Flow C(haracteristics for conveyance swales, channels and streets were

analyzed based on the Manning Equation for uniform flow. Streets are as~-

suned to have a 2% cross slope from curb to crown and a standard curb depth

of 6 inches.

E) Of fsite Drainage

The valley areas surrounding the project site are so flat that no definitive
drainage patterns can be discerned, Generally valley areas tend to flow
from northeast to southwest., Because both sides of Montanc Rd. c<ontain
drainage swales, it 1s assumed that any flows finding their way to the

R.0.W, from the north will be diverted by these swales.

-3 -



Rancho Caballero November, 1988
Anderson Southwest, Inc.

The portion of Rancho Caballero already developed for townhomes 1is shown on
Plate 2 as Drainage Basin D. This portion has already been paved and graded
to drain storm runoff in the centrally located total retention pond. It was
originally planned for scupper outlet controls to be installed on the roofs
of the townhomes. However, a recent visit revealed these devices have not
been installed and so their effect is not considered in the hydrologic cal-

culations of this report.

Onsite Drainage

All onsite storm runoff is to drain to the retention pond centrally llocated
in tﬁe Rancho Caballero developnent. A portion of this pond was excavated
and landscaped as part of the townhome development project. The size and
shape of the pond will be revised as part of the amended site development to

form 75,800 cubic feet of capacity at a depth of three feet.

Basin A includes the open space/landscaped area which is to include the

pond,

Drainage Basins B and C outline the two, proposed major drainage patterns of

the single-family, detached house area. Flows are to be collected 1n the

private streets and conveyed to landscaped swales for discharge 1into the
pond, Rear yard ponds are to be graded in a number of the proposed lots,
No “credit" is taken for the capacity of these ponds in determining the re-
quired size of the main retention pond. Rather, these rear yard pornds are

proposed because of grading constraints.



Rancho Caballero November ;y 1988
Anderson Southwest, Inc.

G)

Construction of a 66 inch RCP storm drain in the Montano Road R.0.W. as part
of City Project No. 3255 is imminent. We propose an 18 inch RCP lateral be
extended from the storm drain to the bottom of the retention pond. Research
of the master drainage report for Project 3255 reveals 3 cfs ié the allow-
able discharge from the pond to the storm drain, While this release rate
does not materially affect the required capacity of the retention pond, we

are 1n concurrence with the engineers of City Hydrology Section that a drain
for the pond is desirable. Construction plans for Project No. 3255 also

speclfy the realignment of the existing irrigation siphon under Montano

Road, Because this siphon is used only for irrigating the alfalfa field

onsite and will not be needed during and after development, possible change
to the Project No. 3255 plans may be to abandon the existing siphon and ex-

tending an 18 inch storm lateral to the site.

Erosion Control

Control of excessive so01l erosion into streets and drainage imMprove~

ments during construction will be accomplished by use of
temporary lot 1line, water~-trap berms. These will be windrowed into place
following mass grading operations and left in place until each home is

constructed and sold. Plate 2 i1llustrates the dimensions of these

berms, and they will be located along those boundaries of each lot

¢
which are common to streets or drainage easements.



Rancho Caballero November, 1988
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TABLE 1 .
HYDROLOGICAL FLOW PARAMETERS

AREA/POINT AREA FRACTION . CN TC Q1é0 V1dd
DESIGNATION (SQ. MI.)} IMPERVIQUS  (PERVIOUS) (MINUTES) (CEF'S) (CF)
A | 2016 g.09 72 3 g.9 1,416
B 0037 Z.30 70 8 18.5 16,375
C 0999 g.30 79 8 10,7 16,712

D 0133 0.72 12 | 8 26, 1 40,549



Rancho Caballero

Anderson Southwest, Inc.

AREA/POINT
DESIGNATION

B

C

STREET
WIDTH
(ET)

24

24

TABLE 2

STREET FLOW CHARACTERISTICS

ESTIMATED
SLOPE

(FT/FT)
. 002

002

Q100
(CFS)

19.5

10.7

Vipo
(EPS)

1.64

1.65

dl g
(ET)

- P.43°

3.44"

November, 1988

REMARKS
< 6", OK

< 6", OK
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APPENDIX B

SAMPLE CALCULATIONS



N,

2)

CALCULATIONS

Check Capacity of Section A Swales

de

Swale @ Point B
QL0 = 10.5 cfs
Sideslopes = 3:1
n= 0.03

Slope = 1%

Bottom width = 6 ft.

From Mannings Eq.:

dn = @,51 ft.
vn = 2,76 fps
FF = 0.75

Make Swale 9" deep, min,
Swale @ Point C

Qlgd = 10.7 cfs
Sideslopes = 3:1
n= @0.63

Slope = 1%

Bottom Width = 9 ft.

From Mannings EqQ.:

an = .41 ft,
Vn = 2.53 fps
FF = (.74

Make Swale 9" deep, min.

Check Required Curb Opening for Swales

Assune "dead" water and use broadcrested welr Formula with C = 3.0.

maximum depth of 6",

Qe

b,

Swale @ Point B

L = 189.5

(.5) 372

It

(3)

Swale @ Point C

L = 10,7

(.5) 372 (3)

9.2¢', say 18'

16.09', say 1ll°

Use
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COMMUNITY SCIENCES CORPORATION - CORRALES, NEW MEXICO - (505) 887-0000

NOTES:
1.

2.

- PROPOSED 66° RCP STORM DRAIN BY
OTHERS (SEE QITY PROECT NO. 3255),

RCADSIDE SWALE TO BE (ONSTRUCTED
wWITH FPROJELT NO. 3255

"y ]

__ POND

SOILS ARE PREDOMINATELY Ag AND Ge (S.C.S. HYDROLOGIC GROUP B).

THIS SIiTE IS NOT WITHIN THE 100-YFAR FLOOD BOUNDARY (SEE F.EM.A.
MAFP NQO. 330002 0015~PANEL 15 OF 50),

I
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EXISTING
WATER BLOCK
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REVISED ey
LIMITS OF '
75,000 CF

e h
— ‘- -h‘-'""-—._‘--b
- . .

EXISTING SWALE
WiTH WIRE ENCLOSED
RIPRAF ERQSION CONTROL
AT POND ENTRANCE.

15" SWALE WITH WRE
ENCLOSED RIPRAP EROSION
CONTROL. AT POND ENTRANCE.

PLATE 2

RANCHO CABALLERO
AMENDED SITE DEVELOPMENT PLAN

CONCEPTUAL GRADING AND DRAINAGE PLAN

b e ——— i — e ¥ T —

NOTE: THIS DRAINAGE PLAN 1S AN AMENDMENT TO THE
APPROVED DRAINAGE REFORT FOR RANCHOS CABALLEROS
{FB—J_.'.HS) PREPARED BY COMMUNITY SCIENCES CORP.
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(A) 'DRAINAGE AREA / POINT DESIGNATION
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- PROPOSED 66" RCP STORM DRAIN BY
OTHERS (SEE CITY PROJECT NO. 3255).

AGE

ey — o e = o

L e e e e — - i [ EE—

ROADSIDE \SWALE TO 8E CQONSTRUCTED
WITH PROJELT NQ. 3255

NOTE: THIS DRAINAGE PLAN IS. AN AMENDMENT TO THE
- APPROVED DRAINAGE REPORT FOR RANCHOS CABALLEROS
| -, . {FB-D13) PREPARED BY COMMUNITY SCIENCES CORP.
'SINGLE " D" INLET AND 18" ‘Repl | . LT L ey e Ty N S SR b .
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XISTING TOWNHOUSE' [D\,E\/ELoéMEN‘T',

EXISTING SWALE
WITH WIRE ENCLOSED
RIPRAP EROSION CONTROL
AT POND 'ENTRANCE.

it

-15' SWALE WITH WIRE~ -
-ENCLOSED RIPRAP EROSION
CONTROL: AT POND ENTRANCE.

). DRAINAGE BASIN BOUNDARY
e —oeoon FLOW LEADER -
734 ®  EXISTING ELEVATION

~—— | - - 73.4 X PROPOSED ELEVATION

~ ~_ ® DRAINAGE AREA / POINT DESIGNATION

NOTES: 1
1. SOILS ARE PREDOMINATELY Ag AND Ge (S.C.S. HYDROLOGIC GROUP B).

2. THIS SITE IS NOT WITHIN THE 100-YEAR FLOOD BOUNDARY (SEE F.E.M.A.
MAP NO. 350002 0015-PANEL 15 OF 50)
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A)

B)

C)

Purpose § Scope

Caballero Farms, Ltd. is presently planning construction

of a townhouse development in northwest Albuquerque. The
site contains approximately 21 acres, and will ultimately
contain 99 Units to be sold individually on a fee simple
basis. The purpose of this report is to propose a method
of disposal for storm run-off which meets the requirements
of the City of Albuquerque and the Albuquerque Metropolitan
Arroyo Flood Control Authority. -

Site Location § Topography

The site is located in the northwest valley on the south
side of Montano Road between Guadalupe Trail and Rio Grande
Boulevard. (See Location Map, Plate 1) The ground in (and
for some distance around) the site 1is virtually flat. The
site itself is currently serving as a flood 1irrigated
alfalfa field. Soils are typically fine silty sands with
varying amounts of clay.

Design Criteria
(1) Engineering Parameters

Rate of run-off calculations have been based on the
frequency - intensity - duration relationship for a
100 year storm as presented by Gordon Herkenhoff and
Associates in their 1963 Master Plan of Drainage for
the City of Albuquerque. This relationship 1s
expressed by the following equation: I = 189/ (Tc+25).
For times of concentration equal to 10 minutes or less
the value of I is taken as 5.4 inches per hour. A
coefficient of run-off for the developed state equal
to 0.55 has been calculated as shown in Appendix A.
Volume calculations have been based on a 100 year-

6 hour rainfall of 2.2".

(2) Flood Control Regulations

The Drainage Plan presented in the report has been
designed to comply with the 1972 AMAFCA Resolution 1in
regard to rate and volume of run-off leaving the site.
That Resolution has been interpreted to say that the
rate and volume of run-off allowed to leave the site
after development shall be no greater than the rate
and volume occurring prior to development. In addition
for valley areas where drainage conditions are poor
the City Engineer is requiring that no run-off be
allowed to leaye to leave a prospective development
site. The City Engineer has advised us that this re-
quirement will apply to the Tierra .del Rio project.

Page 1

. il ey g fomgEr o sl r o -pEeT

- —— — I I Tl I o R R L — —— = - - r-



D) Off-Site Drainage

The valley areas surrounding the Tierra del Rio site are
so flat that no definitive drainage patterns can be
discerned. Generally speaking valley areas tend to drain
from north to south in conjunction with the flow of the
river. Since both sides of Montano Road contain drainage
swales with positive gradients, it is assumed that any
flows finding their way to the R.O.W. from the north will
be diverted around the site by said swales.

E) On-Site Drainage

In order to meet AMAFCA requirements several 1mpr0vements
will be made to site:

(1) Scupper Outlet Controls as shown in Plate 2 will be
provided at all roof drains to dissipate roof run-off
over a 24 hour period.

(2) A 77,400 cubic foot retention pond will be provided
at the center of the site.

(3) "Extensive site grading will be conducted in order to
assure that all areas drain into the aforementioned
pond.

Plate 3 i1llustrates the proposed drainage patterns and
pond while Table 1 presents a detailed breakdown of drain-
age sub-areas and corresponding flow rates at key points
of discharge. Also included in Table 1 are required swale
and street sections at these key points based on the
Manning equation-relating-geometry to flow capacity. Since
all streets will be private, inverted crowns are used 1n
some locations.

Appendix A contains other sample calculations pertinent

to our analysis. The retention pond has been sized to

hold 100% of the estimated on-site run-off not including
roof discharge. Since the roof areas will be discharging
their volumes over a 24 hour period, infiltration through
the pond bottom will more than compensate for the roof
run-off. An infiltration study was conducted by Albuquerque
Testing Laboratories and is included at the end of this
report. That study shows a minimum infiltration rate of
22.9 minutes/inch or 2.62 inches/hour. The gross roof-top
storage is approximately 25,000 cubic feet or one third of
the pond volume. Therefore this roof-top storage represents
approximately 13 inches of depth in the pond. In order to
dissipate 13 inches of water over a 24 hour period the pond
would have to percolate at 0.54 inches per hour or a rate
equal to only 21% of the reported rate. This is obviously

a satisfactory safety factor. |

Page 2



APPENDIX A - SAMPLE CALCULATIONS

1) Composite Run-off Coefficient

Area breakdown

35% grassed @ C = 0.15
15% shrub and earthen @ C = 0.30
50% hardsurfaced @ C = 0.90

(3.5 x .15)+(.15 x 0.30)+(0.50 x 0.90)
0.55

C come

2) Retention Pond Sizing

Average roof Area = 1,400 S.F. |
Gross roof Area = 99 x 1,400 = 138,600 S.F.

Gross area = 21 acres = 914,760 S.F.
Net area to pond = 914,760 - 138,600 = 776,160 S.F.

R =2.2" = 0.18"

0.55 x 0.18 x 776,160

Required pond volume
76,840 cubic feet

28,950 S.F.
22,650 S.F.
22,650 + 28,950 (3)
2
77,400 cubic feet OK

Pond surface area
Pond bottom area
Pond volume

3) Oriface sizes - Scupper Outlet Controls

Assume 1,400 S.F. roof area with Z scuppers per roof
and 5 orifaces per control

Ar = 1,400 ~ 2 =5 = 140 S.F.
T = 86,400 sec.
Y| - 0.18'
Y, = 0O
Ca = 0.62
Ao = 2 Ar ( {T = Wz_ )
Cs T V2g
= ,00028 S.F.
= mTd2
4
d . 0189

7/32" @ oriface



TABLE 1 FLOW CALCULATIONS ﬁggéﬁnsgﬁﬁ%%‘m
i | Gross Area . -

g:?gig%ﬁm Con?iggzting Contribﬁting (in}hr) (c(tgs) 22324\{2;2 Bo%%eg%?th' (fgiéli;;') Crown Hgggﬁt Slope
_ 1.7 <10 | 5.4 | 5.1 30 0 - .002

5 3.07 '<10" | 5.4 9.1 | .- -4"  N/A  .006

2,6 2.6 <10 | s.4 | 7.3 | .-- 3 gn o .002

8 4.7 .-- 3" N/A .002
9 3.0 30 S 002

; O

8,9,10,12 17.9 | - > 8 .002
3,—9;16,11,12 19.4 12 6 .03 005
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TESTING LABORATORY

A f
. B
SUB SOOIl INVESTIGATION — PHYSICAL TESTING — INSPECTION -—-f"'-““ " QSI‘?ESFAHCH

532 JEFFERSON ST.. N. E. P. O. BOX 4101 PHONE 22355-8916 235-1322 3

]
1
4
4

ALBUQUERQUE, NEW MEXICO 87106 L :-T

Lab No. ... 27260 o Date ... July. 22.4..1977

Report to ....COMMUNILY. SCIeNCes COP Ry COPTBLEE .ot eeresstmm s ermessese e et casess s emae

Submitted By .Same..(Kent. Whitman).................Sampled By Steve.Gutierrezy -AeT.labe Repe-

Source of Material . Four (4). shallow depth._percolation. tests made on Jduly.20,.1977,. off

Montano Road North-west.

L2 LR E R LR LR LY AL LT LT LY L I 0 L1 B 8 R R LT 1LERSIELELLELELRTETTITLERLLELDLRERTYTILELYERE T EFEREYYEE N P gy gy i S grepegrepeaegregregrgue g pegrepregreguegeegeapepepeequpreegegrgr gegrepegrr s T r Fy s FrE Y T* TEST FEEFR T T E IO REE R LR AL O L 00 L0 R L2 L 00 L 2 B B2 L J 0 0 3 R .0 0 1 L L LR R 3 1 ELE T LA L 1 2 L.LELLERSENRS.ELEREREZELLLERE RS LET A L LA L bR L L)

i L L B L LB e L T DL L L L L L L Ll L L L L L R L e L B DL LI T ERTLTEL T YT LY T LR T T T Ry g gty g e Sy T r T T TR T Y RN PR P YRR Y P LYy L LR L Ry LYY LR R R LR LRl R LR LR L Ll ERERERL R L L L

TEST RESULTS

Test Data: The percolation tests were run in accordance with the procedures
set forth in the U.S. Department of Health, Education and Welfare,
Public Health Service Publication No. 526, "Manual of Septic Tank
Practice." The tests were run at apgroximately 5> feet beneath
the existing ground's surface in 5% - diameter holes. The holes
were allowed to saturate with water prior to running the tests.

Test Results: ) _ o -
Time Interval - Drop in Water Level (inches)
(Minutes) Test #1l Test #2 Test #3 Test #hL
0 - 10 1-5/16 1-1/4 2-3/16 1-15/16
10 ~ 20 - 1-1/8 1/2 1 2/8
20 - 30 3/4 3/8 15/16 7/8
30 - 40 5/8 3/8 13/16 13/16
4o - 50 5/8 - 7/16 9/16 9/16
50 - 60 12 7/16 9/16 1/2
*(Percolation Rate) | 20,0 229 - 17.8 20.0

*Percolation rate is the time in minutes required for the water level to fall
one (1) inch, the drop occurring during the final 10 minute period being used
to calculate the rate. |

Note: All tests conducted at approximately 5' beneath present ground's surface
in silty to fairly clean very fine graded sand.

7
y

"';
O . Respectfully Submitted, -
X e ALBU%UERQUE TESTING LAB. o
v e T Registered Professional Engineer /

“ “J b
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ALBUQUERQUE TESTING LABORATORY

Lab No, 7726

- SKETCH OF TEST LOCATIONS
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PLATE 2
SCUPPER

OUTLET CONTROL

SCUPPER
SCUPPER OUTLET CONTROL- F PARAPE
SHEET METAL FLASHED INTO ROOF P PET
ROOF & PARAPET

VAVAVAVAVAVA

* e
-

o

AN AVAVAVAVAVAVAVAVAVA

ROOF RUNOFF

- PROVIDE HEAVY DUTY
P L ASN GALVANIZED SCREEN AROUND
NT

CIRCUMFERENCE OF CONTROL
TO CATCH TRASH. TAR SCREEN
TO ROOF AT DISTANCE OF 3"
FROM BASE OF CONTROL.

SCUPPER
PARAPET

FLAT ROOF SURFACE \

SHEET METAL OUTLET CONTROL
DRILL 5 - 7/35" & HOLES PER OUTLET

SECTION

NTS
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Vily of JAlbugquerque

P.O. BOX 1283 ALBUQUERQUE, NEW MEXICO 87103
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July 30, 1992

Michael J. Yost, P.E.

Community Sciences Corporation, Inc.
Post Office Box 1328

Corrales, New Mexico 87048

RE: GRADING PLAN FOR THE ESTATES AT RANCHO CABALLERO, PHASE 1II
(F-14/D7) ENGINEER'S STAMP DATED JUNE 4, 1992

Dear Mr. Yost,

Based on the information provided on the referenced submittal received
June 15, 1992, the plan is approved for Rough Grading for Phase II.

Please be advised that financial guarantees must be in place with DRC prior to
sign-off on the Final Plat by the City Engineer designee.

If you should have any questions, please do not hesitate to call me at
768_2727l

Cordially,

/
John P. Curtin, P.E.

Civil Engineer/Hydrology

xc: Roger Green, DRC Chairman
Alan Martinez

v
JPC N
(WP+949) ’,\
PUBLIC WORKS DEPARTMENT
Walter H. Nickerson, Jr. P.E. ENGINEERING GROUP Telephone (505) 768-2500

Assistant Cirector Public Works
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City of Albuquerque

P.O. BOX 1203 ALBUQUERQUE, NEW MEXICO 87103
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October 3, 1991

Michael J. Yost, P.E.

Community Sciences Corporation, Inc.
Post Office Box 1328

Corrales, New Mexico 87048

RE: GRADING AND DRAINAGE PLAN FOR THE ESTATES AT RANCHO -

CABALLERO, PHASE I (F-14/D7) ENGINEER'S STAMP DATED
SEPTEMBER 26, 1991

Dear Mr. Yost,

Based on the information provided on the referenced submittal received

September 13, 1991, the plan is approved for Rough Grading and work order for
Phase I.

Please be advised that financial guarantees must be in place with DRC prior to
sign-off on the Final Plat by the City Engineer designee.

If you should have any questions, please do not hesitate to call me at

768-2650.
Cordi1all
/ ey
Y

”é. ibert Alddz, P.E. &°P.
Civil Engineer/Hydrglogy

xc: Roger Green, DRC Chairman

GA
(WP+949)
PUBLIC WORKS DEPARTMENT
Walter H. Nickerson, Jr.. P.E. ENGINEERING GROUP Telephone (505) 768-2500

Assistant Director Public Works

= AN EQUAL OPPORTUNITY EMPLOYER =




DRAINAGE MANAGEMENT PLAN
FOR THE

AMENDED SITE PLAN OF

RANCHO CABALLERO,

ALBUQUERQUE, NEW MEXICO

PREPARED FOR:
RANCHO CABALLEROQ, INC.
AND

LAND DEVELOPMENT GROUP, INC.

PREPARED BY:

COMMUNITY SCIENCES CORPORATION

AUGUST, 1991

Jr’ / .,

2.E.

MICHAEL J. YOST,




Rancho Caballero August, 1991

A) Purpose and Scope

The Rancho Caballero Subdivision currently consists of 39 townhouse style lots; eleven of which
have been occupied. There are currently two proposed site plan amendments before the City of
Albuquerque Development Review Board. The first is to re-plat the westerly 12.6 acres into 30
large, single family home lots and is fo be called "The Estates at Rancho Caballero". The other
proposed amendment is for re-platting the easterly 19 townhouse lots into 15 slightly larger, "pa-
tio home" style lots. The first site plan amendment is being sponsored by Land Development
Group, Inc., and the second is a Rancho Caballero, Inc. project. The entire subdivision is to be
accessed via privately owned and maintained streets, and served by a combination  of public and
privately utilities. This report presents an overall Drainage Management and Conceptual Grading

Plan for approval by the City of Albuquerque so that subsequent re-platting and development

may commence.

B) Site Location and Topography
The project site is located in the northwest valley on the south side of Montano Road between
Guadalupe Trail and Rio Grande Boulevard (see Location Map, Plate 1). The project site and the
surrounding area is virtually flat. Most of the area that is to be The Estates at Rancho Caballero
is currently serving as a flood irrigated alfalfa field. Soils are typically fine silly sands with varying

amounts of clay. The soils are classified as S.C.S. hydrologic group B.

C) Desian Criteri

Flood Control Regulations

The drainage plan presented in this report has been designed to comply with AMAFCA resolution
80-15 which requires that proposed land development projects be designed such that no flooding
of private properties will occur during any storm up to and including the 100-year frequency

event.



Rancho Caballero August, 1991

ng! D
In accordance with AMAFCA criteria all hydrological analysis is based on the 100-year frequency
- 6-hour duration storm as represented in the NOAA Atlas for New Mexico. Because a retention
pond is to be used as a part of the drainage management scheme on a temporary basis, the

100-year - 10-day duration storm is also a design event.

The three 100-year frequency rainfalls pertinent to the study are as follows:

One Hour 1.9"
Six Hour 2.2"
Ten Day 3.47"

D) Computational Procedures
The analysis approach utilized follows standard engineering practice. Key points of confluence
were selected, and subsequently the associated individual and aggregate contributing basins

were defined.

Hydrological comiputations were accomplished by means of AHYMO 990 (AMAFCA’s September
1990 version of the HYMO computer model) and the criteria presented in the January, 1991 ver-

sion of Chapter 22.2 of the City Development Process Manual.

Times of concentration were estimated by using a combination of approximated street flow veloc-
ities and overland flow velocities (as applicable) from the upper subcatchment reaches to the

confiuence point of interest. A convenient formula for overland flow velocity takes the form:



Rancho Caballero August, 1991

0.5
Vo =KY

where Vo = overland flow velocities
Y = average ground slope in percent

K = a ground cover factor
Street flow velocities and depths were estimated by use of the Manning equation for uniform flow.

All the characteristic hydroiogical parameters for each subcatchment are contained in Appendix A
as part of the computer model output, and a summary of parameters and peak flow rates are giv-

en in Table 1.

Flow characteristics for conveyance swales, channels and streets were analyzed based on the

Manning Equation for uniform flow. Streets are assumed to have a 2% cross slope from curb to

crown and a standard curb depth of 6 inches.

E) Offsite Drainage
The valley areas surrounding the project site are so flat that no definitive drainage patterns can
be discerned. Generally valley areas tend to flow from northeast to southwest. Because both
sides of Montano Road contain drainage swales, it is reasonable to assume that any flows finding

their way to the R.O.W. from the north will be diverted by these swales.

F) Onsite Drainage
All onsite storm runoff is to drain to the retention pond centrélly located in the Rancho Caballero
development. A portion of this pond was excavated and landscaped as part of the original town-
home development project. The size and shape of the pond will be revised as part of the

amended site development to form 115,223 cubic feet of capacity at a depth of three feet.

-3



Rancho Caballero August, 1991

Basin A includes the open space/landscaped area which is to include the pond.

Drainage Basins B and C outline the two proposed major drainage patterns of The Estates at
Rancho Caballero. Flows are to be collected in the private streets and conveyed to landscaped
swales for discharge into the pond. Rear yard ponds are to be graded in a number of the pro-
posed lots. No "credit" is taken for the capacity of these ponds in determining the required size
of the main retention pond. Rather, these rear yard ponds are proposed because of grading con-

straints, and they are to collect only that rainfall which falls to the rear of the house pad.

The portion of Rancho Caballero already developed for townhomes is shown on Plate 2 as Drain-
age Basin E. This portion has already been paved and graded to drain storm runoff in the

centrally located total retention pond. It was originally planned for scupper outlet controls to be

installed on the roofs of the townhomes.LHo'_wg\{_e_E"‘a“”recent—visit revealed these-devices have not™ f

__-—lll- FEETE——— _______—"F-"

r—beeh installed and so their. effect is not considered in the hydrologic calculations of this report. ™~

The portion of Rancho Caballero that is to re-plat 19 townhouse lots into 15 patio home lots is
designated as Drainage Basin D. Basin D is to drain through Basin E (the existing private perim-

eter street) and into the central retention pond.

Construction of a‘66 inch RCP storm drain in the Montano Road R.O.W. as part of COA Project
No. 3255 is imminent. We conceptually propose an 18 inch RCP lateral be extended from the
storm drain to the bottom of the retention pond. Research of the master drainage report for COA
Project No. 3255 revéals 3 cis is the allowable discharge from the pond to the storm drain. While

this release rate does not materially affect the required capacity of the retention pond, we are in

concurrence with the engineers of City Hydrology Section that a drain for the pond is desirable.
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G)

Construction plans for COA Project No. 3255 aiso specify the realignment of the existing irriga-
tion siphon under Montano Road. Because this siphon is used only for irrigating the alfalfa field
onsite and wili not be needed during and after development, possible change to the COA Project
No. 3255 plans may be to abandon the existing siphon and extending an 18 inch storm lateral to

the site.

rosion rol -

Control of excessive soil erosion into streets and drainage improvements during construction  will
be accomplished by use of temporary lot line, water-trap berms. These will be windrowed into
place following mass grading operations and left in place untl each home is constructed and
sold. Plate 2 illustrates the dimensions of these berms, and they will be located along those

boundaries of each lot which are common to streets or drainage easements.



TABLE 1
HYDROLOGICAL FLOW PARAMETERS

AREA/POINT  AREA Tc  LAND TREATMENT (%) CONTR. TP?RTQI\- Q100
DESIGNATION (SQ. ML) (MIN) A B C D BASINS (SQ. ML) (CES)
A 0016 12 0 100 0 0 - 0016 2.0
B 0097 12 0 50 20 3 - 0097 177
C 0099 12 0 50 20 30  -——— 0099 180
D .0060 12 0 48 16 42  ——— 0060  11.7
g 0073 12 0 29 11 60 D,E 0133 282

E e s - ==~ .« C,DE 02322 462



AREA/POINT
DESIGNATION

B
C
=

STREET
WIDTH

(FT)
30

30

24

TABLE 2

STREET FLOW CHARACTERISTICS

ESTIMATED
SLOPE Qi00 V100  di100
(FI/Ey  (CES)  (EBES)  (FD)
002 17.7 181  0.40°
.002 18.0 1.83  0.40°
002 28.2 2.38 049

< 6", OK
< 6", OK

< 6", OK



B:\RANCO.OUT
Thursday August 22,

HYMO PROGRAM (AHYMOY9S90) -~ AMAFCA VERSION SEPT.,

RUN DATE (MON/DAY/YR) = 05/28/1988
(HR:MIN:SEC) = 10:29:40

1991

START TIME
START TIME=0.0
*
* FILE RANCOCAB.DAT

%

*DRAINAGE AREA A
COMPUTE NM HYD

ID=1

HYD NO=
PER A=0.0 PER B=100.0 PER C=0.0C PER D=0.0 TP~ -0.1333

RAIN ONE= 1.9

04:04:45 pm

RAIN SIX=2.2

101.0

1990

DA=0.0016 SQ MI

Page:

COMPUTED RAINFALL DISTRIBUTION WITH DT=0.033333 HOQURS

K=
UNIT PEAK =
AREA =

PRINT HYD ID=]
TIME FLOW
HRS CES
.000 .

«333

.0000

.1669
1.2086
1.5990
1.8450
1.92089
1.9471
1.9705
1.9915
2.0106
2.0282
2.0444
2.0594
2.0735
2.0867
2.099]
2.1108
2.1219
2.1325
2.1426
2.1522
2.1614
2.1702
2.1786
2.1868
2.1946

.128534HR
3.9614
.001600 SQ MI
RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =

.0010

.2540
1.2810
1.6403
1.8732
1.9249
1.9506
1.9736
1.9943
2.0132
2.0306
2.0466
2.0615
2.0754
2.0885
2.1008
2.1124
2.1235
2.1340
2.1440
2.1535
2.1626
2.1714
2.1798
2.1879
2.1957

i .133300HR
CFS

. 0043

. 3684
1.3455
1.6793
1.9000
1.9288
1.9541
1.9767
1.9971
2.0158
2.0329
2.0488
2.0635
2.0773
2.0903
2.1025

2.1141"

2.1250
2.1354
2.1454
2.1548
2.1639
2.1726
2.1810
2.1890

2,1968

.0128

5144
1.4041
1.7161
1.9044
1.9326
1.9575
1.9797
1.9999
2.0183
2.0353
2.0510
2.0656
2.0792
2.0921
2.1042
2.1157
2.1265
2.1369
2.1467
2.1562
2.1652
2.1738
2.1822
2.1902
2.1979

K/TP

UNIT VOLUME =

IA =

CODE=10

.90000

.0298

. 6960
1.4581
1.7510
1.9086
1.9363
1.9608
1.9827
2.0026
2.0208
2.0376
2.0531
2.0676
2.0811
2.093%
2.1059
2.1172
2.1280
2.1383
2.1481
2.1575
2.1664
2.1751
2.1833
2.1813
2.1990

RATIO =
. 9969
INCHES

PARTIAL HYDROGRAPH

TIME

HRS
. 667

1.000

FLOW

CFS
1.2
e2

.0587

.9177
1.5082
1.7840
1.9128
1.9400
1.9641
1.9857
2.0053
2.0233
2.0385
2.0552
2.0696
2.0830
2.0956
2.1075
2.1188
2.1285
2.1397
2.1495
2.1588
2.1677
2.1763
2.1845
2.1924
2.2000

.9271750
B =

INF =

101.00

TIME
HRS
1.333
1.667

.1031
1.1228
1.55351
1.8153
1.9169
1.8436
1.9673
1.9886
2.0080
2.0257
2.0421
2.0573
2.0715
2.0848
2.0974
2.1092
2.1204
2.1310
2.1412
2.1508
2.1601
2.1€89
2.1774
2.1856
2.1935

1

SHAPE CONSTANT,
P60 = 1.9000

FLOW
CF'S
.1
.0

330.04
1.25000 INCHES PER HOUR
.033333

TIME
HRS
2.000
2.333

N =

3.63475%0

FLOW
CFS
.0
.0

TIME
HRS

FLOW
CFS



B:\RANCO.OUT
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*

Page: 4
04:04:45 pm

.0543 ACRE~FEET
.533 HOURS

RUNCFF VOLUME = .63656 INCHES =
PEAK DISCHARGE RATE = 2.02 CFS AT

*DRAINAGE AREA B

COMPUTE NM HYD ID=2 HYD NO= 102.0 DA=0.0097 SQ MI
PER A=0.0 PER B=50.0 PER C=20.0 PER D=30.0 TP= -0,1333
RAIN =-1
K= .070757HR TP = » 133300HR K/TP RATIO = . 530810 SHAPE CONSTANT, N = 7,351722
UNIT PEAK = 11.738 CFS  UNIT VOLUME = .9988 B = 537.€9 P60 = 1.9000
AREA = .002910 SQ MI IA = .10000 INCHES INF = .04000 INCHES PER HOUR
RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD ~ DT = .033333

K= +122942HR TP = .133300HR K/TP RATIO = .822293 SHAPE CONSTANT, N = 3,837316

UNIT PEAK = 17.531 CFS UNIT VOLUME = .9986 B = 344.17 P60 = 1.9000
AREA = 006790 SQ MI IA = .45714 INCHES INF = 1.13000 INCHES PER HOUR
RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =  .033333
PRINT HYD ID=2 CODE=10
PARTIAL HYDROGRAPH 102.00
TIME FLOW TIME FLOW TIME FLOW TIME FLOW TIME
HRS CFS HRS CFS ~HRS CF'S HRS CFS BRS
000 .0 1.667 .3 3.333 .0 5.000 .0 §.667
.333 2.1 2.000 . 3.667 .0 5.333 .0
667 9.5 2.333 .1 4.000 .0 5.667 .1
1.000 2.9 2.667 .1 4,333 .0 6.000 .1
1.333 .7 3.000 .0 4.667 .0 6.333 .0
RUNOFF VOLUME = 1.08098 INCHES - .5592 ACRE-FEET
PEAK DISCHARGE RATE = 17.65 CFS AT .500 HOURS
*
* ADD AREAS A & B
ADD HYD ID=12 HYD = 102.1ID=1 ID=2
PRINT HYD ID=12 CODE=10
PARTIAL HYDROGRAPH 102.10
TIME FLOW TIME FLOW TIME. FLOW TIME FLOW TIME
HRS CFS HRS CFS HRS CFS HRS CFS HRS
.000 .0 1.667 .3 3.333 .0 5.000 .0 6.667
.333 2.1 2.000 .2 3.667 0 5.333 .0
667 10.7 2.333 .1 4.000 .0 5.667 .1
1.000 3.1 2.667 .1 4.333 .0 6.000 .1
1.333 .8 3.000 .0 4.667 .0 6.333 .0

FLOW
CPS
.0

FLOW
CFS



Thursday . wgust 22, 1981 04:04:45 pm

. 500 HOURS

RUNOFF VOLUME = 1.01802 INCHES -
PEAK DISCHARGE RATE = 19.63 CFS AT

*

*DRAINAGE AREA C

COMPUTE NM HYD ID=3 HYD NO= 103.0 DA=0.0099 SQ MI
PER A=0.0 PER B=50.0 PER C=20.0 PER D=30.0 TP= -0,1333
RAIN =-1

K= .070757HR TP =  .133300HR  K/TP RATIO = .530810
UNIT PEAK = 11.980 CFS UNIT VOLUME = . D088 B = 537.69
ARLN 002970 SO MI JA = . 10000 INCHES INF =
RUNOF'} > TV INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =

K = .122942HR TP = . 133300HR K/TP RATIO = .922293
UNIT PEAK = 17.883 CrSs UNIT VOLUME = . 9996 B = 344.17
AREA = 006930 5Q MI IA = -.45714 INCHES INF =

" RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =

PRINT HYD ID=3 CODE=10
PARTIAL HYDROGRAPH 103.00
TIME FLOW TIME FLOW TIME FLOW
HRS CFS HRS CFS HRS CFS
. 000 .0 . 1.667 .3 3.333 .0
.333 2.1 2.000 .2 3.667 .0
.667 9.7 2.333 .1 4.000 .0
1.000 3.0 2.667 .1 4.333 .0
1.333 .7 3.000 .0 4.667 .0

RUNOFF VOLUME = 1.08098 INCHES -
PEAK DISCHARGE RATE = 18.01 CFs AT

.9708 ACRE-FEET
. 900 HOURS

%

*ADD AREAS A,B &C

ADD HYD ID=13 HYD=103.1 ID=12 ID=3
PRINT HYD ID=13 CODE=10
PARTIAL HYDROGRAPH  103.10
TIME FLOW TIMFE FLOW TIME FLOW
HRS . CFS HRS CFS HRS CFS
.000 .0 1.667 .6 3.233 .1
.333 4.3 2.000 .3 3.667 .1
.667 20.4 2.333 . 4.000 .1
1.000 6.1 2.6567 .1 4.333 .1
1.333 1.5 3.000 .1 4.667 .1

RUNOFEF VOLUME =

1.01741 INCHES

1.1843 ACRE~FEET

SHAPE CONSTANT,

N =

7.351722

P60 = 1.9000

.04000 INCHES PER HOUR
.033333

SHAPE CONSTANT,

N =

3.837316

Pe0 = 1.,9000

1.13000 INCHES PER HOUR
033333

TIME
HRS
5.000
5.333
5,667
€.000
6.333

TIME
HRS
5.000
5.333
5.667
6€.000
6.333

FLOW
CFS

FLOW
CFS

TIME
HRS

6.667

TIME
HRS
6.667

FLOW
CFS
.0

FLOW
CFS



B:\RANCO.OUT Page: 4
Thursday August 22, 1991 04:04:45 pm

PEAK DISCHARGE RATE = 37.64 CFrs AT . 500 HOURS

*

*DRAINAGE AREA D

COMPUTE NM HYD ID=4 HYD NO= 104.0 DA=0.0060 SQ MI
PER A=0.0 PER B~=48.0 PER C=16.0 PER D=42.0 TP= -0.,1333
RAIN =-]

K = .070757HR P = . 133300HR K/TP RATIO = .530810
UNIT PERK = 0.5895 CFS UNIT VOLUME e .9986 B = 537.69
AREA = 002377 5Q MI IA = .10000 INCHES INF =
RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =

K = . 123766HR TP = . 133300HR K/TP RATIO = .928475
UNIT PEAK = 9.3034 CFS UNIT VOLUME = . 9989 B = 342.33
AREA = - .003623 SQ MI IA = 46250 INCHES INP =
RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =

PRINT RYD ID=4 CODE=10
PARTIAYL, HYDROGRAPH 104,00
TIME FLOW TIME FLOW TIME FLOW
HRS CFS HRS CE'S HRS CFS
.000 .0 1.667 o2 3.333 .0
333 1.7 2.000 .1 3.667 .0
.667 6.2 2.333 -1 4.000 .0
1.000 2.1 2.667 .0 4§.333 .0
1.333 -5 3.000 .0 4.667 0

.3811 ACRE~FEET
. 500 HOURS

RUNOFF VOLUME = 1.15106 INCHES -
PEAK DISCHARGE RATE = 11.70 CFS AT

%

*ADD AREAS A,B,C,& D

ADD HYD ID=14 HYD=104.1 ID=13 ID=4
PRINT HYD ID=14 CODE=10
PARTIAL HYDROGRAPH 104.10
TIME FLOW TIME FLOW TIME FLOW
HRS CFS HRS CFS HRS CFS
.000 .0 1.667 .8 3.333 el
.333 5.9 2.000 .4 3.667 el
667 26.6 2.333 «3 4.000 -1
1.000 8.2 2.667 2 4.333 -1
1,333 2.0 3.000 .1 4.667 .1
RUNOFF VOLUME = 1.07809 INCHES - 1.5654 ACRE-FLEET

PEAK DISCHARGE RATE = 48.34 CFS AT .500 HOURS

SHAPE CONSTANT,

N =

7.351722

P60 = 1.9000

.04000 INCHES PER HOUR
033333

SHAPE CONSTANT,

N =

3.810506

P60 = 1.9000

1.14500 INCHES PER HOUR
.033333

TIME
HRS
5.000
5,333
5.667
6.000
6.333

TIME
HRS
>.000
5,333
2.667
€.000
£6.333

FLOW
CFS
.0
.0
.0
.0
.0

FLOW
CFS

-1
.2
o2
.0

TIME
HRS
6.667

TIME
HRS
6.667

FLOW
CFS
.0

FLOW
CrS
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x
*DRAINAGE AREA E
COMPUTE NM HYD 1D=5 HYD NO= 105.0 DA=0.0073 50 MI

PER A=0.0 PER B=29.0 PER C=11.0 PER D=60.0 TP= -0,1333
RAIN ==]

K = .070757HR TP = «.133300HR K/TP RATIO = . 530810
UNIT PEARK = 17.667 CFS UNIT VOLUME = . 9992 B = 537.69
AREA = 004380 SQ MI IA = . 10000 INCHES INF =

K = . 123189HR TP = - 133300HR K/TP RATIO = .924147
UNIT PEAK = 7.5271 CFS UNIT VOLUME = . 9986 B = 343.62
AREA = 002920 sQ MI IA = .45875 INCHES INF =

CODE=10

PRINT HYD ID=5
PARTIAL BYDROGRAPH 105.00
TIME FLOW TIME FLOW TIME FLOW
HRS CFS HRS CFS HRS CFS
000" .0 1.667 .3 3.333 .1
« 333 3.0 2.000 .2 3.667 o1
667 8.5 2.333 el 4.000 .1
1.000 3.5 2.667 | 4.333 .1
1.333 -7 3.000 -1 4.667 o1

RUNOFF VOLUME = 1.44295 INCHES -
PEAK DISCHARGE RATE = 16.48 CFS AT

.9618 ACRE-FEET
-200 HOURS

*

*ADD AREAS A,B,C,D & E

ADD HYD ID=15 HYD=105.1 ID=14 ID=5
PRINT HYD . ID=15 CODE=10
PARTIAL HYDROGRAPH  105.10
TIME FLOW TIME FLOW TIME FLOW
HRS CFS HRS CFS HRS CFS
.000 .0 1.667 1.1 3.333 .2
.333 9.0 2.000 .6 3.667 .2
667 35.1 2.333 .4 4.000 .2
1.000 11.7 2.667 .3 4.333 .2
1.333 2.7 3.000 .2 4.667 .2

RUNOFF VOLUME = 1.15607 INCHES -
PEAK DISCHARGE RATE = 65.82 CFS AT

. 200 HOURS

SHAPE CONSTANT, N =

7.351722

Pe0 = 1.9000

.04000 INCHES PER HOUR

RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD -~ DT = .033333

SHAPE CONSTANT,

N =

3.829231

P60 = 1.9000

1.13450 INCHES PER HOUR

RUNCFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT = .033333

TIME
HRS
5.000
5.333
5.667
6.000
6.333

TIME
HRS
5.000
9.333
2.667
€.000
€.333

FLOW
CFS
.1
.1
.1
.1
.0

FLOW
CES
.
o2
.2
.3
.0

TIME
HRS
6.667

TIME
HRS
6.667

FLOW
CFS
.0

PLOW
CFS
.0



CALCULATIONS

1) ock Required Curb Opening for Swale

Assume "dead" water and use broadcrested weir Formula with C = 3.0. Use maximum depth of
6".

a. Swale @ Point B

L = 17.7
---------------------- = 16.7°, say 17
3/2
(.9)  (3)
b. Swale @ Point E
L = 46.2
---------------------- = 43.6’, say 44’
3/2
(9 (3
2) ion Pon

* Use 100-Year, 10-Day Storm
" V10 Days = V360 + Ad X (P10 Days - P360) / 12 in/ft
* Composite Land Use Treatments are as follows:

A= 0%

B =48%

C=15%

D =37%

* Project is in Zone No. 2

* Weighted E = ((22.1 (.48) .72) + (22.1 (.20) 1.07) + 22.1 (.37) 2.08)) / 22.1 = 0.96" }
Nqonobrapy 15 2.1348F

* V360 = (0.96/12) X 221G 1.78 ACFT “——0—0—o qen

* V10 Days = 1.78 + .37 (22.1) ((3.47 - 2.2) / 12) FT = 115,233 CF
'd
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