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" Purpose and Scope

Bellamah Commumity ~Development "~ is currently plannfng

deve!opmenf of their 51 acretéhénahdoah'SudeV§sion, Units

"Il and e, in”'norThWesf A!buquerqdé.» bThe DeVelopmenf

| "i‘l‘CO“S‘S* of.apprOXEmaTejy 205 R1 lots intended for the

custom home market.  The -purpose of fhis keporf‘ is to

" present an overall drainage management pfah"fpr the

‘préjecf which is based “on sound enginéeringvprac+iceAand

which "is acCepTable'fo,bofh the Cify,of Albuquerque and

the Albuquerque ‘Metropolitan Arroyo Flood Cohfrol

Authority.

 Sife Location and Topography

Shenandoah |1 and l{lfis;lécafed at the northern end of

Taylor Ranch. This area is bounded on the east by Taylor

Ranch Drive, on the north by Calle Nortena Road, on the

west by Volcano Cliffs subdivision, on the south by

. Shenandoah | subdivision;

~The parcel lies along the bottom edge 6f the terrace area .

or escafpmenflas defined in the Northwest Mesa Area. Plan.

Topography is markedly varied across the parcel and tends

‘to slope in a southeast direction.

"Soils are prihéri!y gravelly sands and silts falling into

the soils hydrologic groups A and B.
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""Design Criteria

,l),['Engineefidg Parameters = |

. ‘!n ;accordance' with AMAFCA -and',Ci+y of .Afbdquerqqe

‘DrainagefCirferiaratlfhydr§109i¢al analysisfié‘based
én fhe 100’Year;frequeﬁcy - 6 hour duration sfdrm~as;

'repteseh?ed‘in*fhe NOAA‘aflas for New Mexico. The

rainfall values pertinent to ~the study are as
“follows:
10 Year 100 Year
~One Hour . 1.25" . 1.9"

" Six Hour - 1.45" ’ 2.2"

A ffacffon,impeFViqus of 0.38 wasbseiecfed for fhel
project based 6n a "fypical“ ldf; and a éurye number
::of 70 was selected for +he pérvioué a}eas. DevelQped
“,‘offsffé; watersheds weré a;signed' a ‘ffacfioh
impeEQious of b.35,'for Volcéﬁo Cliffs and,‘a curve k
number of 70 or 75:dépending upon the soil ?ype for

the pervious area. .
Wa?ersheqs'wifh‘mu!fipLe land uses or a mixTure.of'

‘soil groups were assigned a. composite number

calculated by weighted averages based on area.
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Flood Control Régulafidns

The drainage plan presented in ?his‘rep0r+»has-beén

~ designed  to comply with the cdrrenf City of.

Albuquerque Drainage';kofdjnance "and  associated
fechnical ‘crf+eriaf as published in  fhe ,Dévelopmén? :

Process Manual; ‘The ' key elements of the ordinance

are as follows:

1) Street flow depfhs may not exceed a ValQe of 0.2
feet above top of curb for any location for a -

100 year event.

2 Street flow depfhs'mayfngf exceed a value of

0.5' at gutter line for any collector or
arterial street for the 10 year event and the
product of depth and velocity must be less than

or equal to 6.5.

- 3) One twelve foot driving lane in each direction

vmus# be free from all flow for any arterial for

‘the 10 ‘year event.
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Compufafionar'Procedures

«’

fg‘,Ihé analysis approa¢h ~ utilized follows standard

‘engineering - practice. Key points ~of .confluence - were

selécfed,;and subsequently The,aSsociafedjindiVidua!vand.

aggregafe-confribUTing basins wefe‘defined.

Hydrological computations were _accomplishéd by meéns’ of
our MODSCS Compufer model. This model is based upon -the

Soil Conservation Service Triangular unit hydrograph

g mefhod) but the "method -has been modified ~to be more
~applicable to develbpéd watershed condi+i6hs;‘7‘The mode |

. avoids the cqmmén pitfall of grappling for an,appropfiafei'

developed curve number by inc}uding percent fmpervious as

an input variable. This fraction of the watrershed is -

then modeled af a curve number of 95. An assigned curvé»
‘number is applied to the balance of the watershed, and the
- .runoffs are combined %o'yield fhe‘composife_hydrograph5

;ln;7addi+ion the model. haS"fheQ’cabécffy “to  route

hydrographs through reservoirs, and channels, or to

~.franslate hydrographs in time for summation with other sub,

basins.

. For basins with a mix of subcatchments and corresponding
variations in fractions impervious, -a composite value was

calculated.
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Times of ccncenfrafion were ,es?fmafed' by using a
combination of approximafed”vsfree+ flow velocities and g

overland flow velocities (as appiicable)‘fr6m;+he upber'

 .§hbcafchmenf,reaches‘to fhe}COnfluane”pbidf of interest.

A convenient formula for overlandﬂflow'velocffy~+ékes the -

form:

v ,'KY%5'

o o = ‘ P -
Wwhere V_J = overland flow velocity :

Y. = - average ground slope in'percehf
K -~ = -a ground cover factor I

Street Qelbcifies were estimated by.'useg:Of' the ‘Manning

equation for uniform flow.

‘For some watersheds with well defined 'sfream beds the

California Highways formuia for time of concentration was
used to estimate the parameter directly.  The equafion'

takes the form

T. =|11.9 13| .385

where

‘T. is time of concentration in .hours
L is reach length in miles :
H is differential elevation in feet.
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'All‘ the characferisfic hydfologicalf‘parame*ers _foE each

$chafchmen?.of interest and éach key point of confluence o

are confained in Abﬁendix A as part of the compu?er‘model;

e

,oufpuf; énd alsummarf of parameters and peak flow rates

are given in Table 1.

kFollowingf - hydrological modeling ~ street flow

characteristics were analyzed by various methods. - For

uniform flow;condf?ions the Manning equation with an n of

,0.0171w§s used suppliemented by'DPM'sfﬁeef capacity charts.

At intersections the worst Of.*WO conditions was assumed.
The theoretical hydraulic - jump depth for upstream flow

condf?ions‘was,compufed followed by the theoretical pool

1dep+h“fo éccelerafe fﬁe flow from 0 velocity head VTo
' downgfream céndiffons. Whiéhever value was hiéhef ‘was
Hassumed to be. the péfenfial flood depth. It should be;
noted that fhis'_appfoaéh is valid only for incoming

~supercritical flow <conditions at tee intersections.

Subcri+f¢a1‘fl6w conditions are not considered‘crifica[ at

-intersections unless normal flow depth is above required

Climits.
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Offsite Flows

Volcano Ctiffs’Subdiv35ion'con*ribufes almaJOr portion of

<

offSiféH>flows to ShenahdoéhAzwhich, presently  en+er the

South branch of “the ‘Piédras'_Mafcédas Arroyo. = Volcano

,leffs is pté#fed and UndeVeJoped'af the presenfﬁfime.' A

'masfer_drainage plan was prepared on]Jdiy,>1985”fdf'fhe

Piedras Marcadas system as part of the Hughes Sector Plan.

A flow rate of 383 cfs was determined to enter the South
Branch at Taylor Ranch Drive for +this entire basin (See

Plate 2).

__An intensive drainage evaluation was conducted on Volcano -

CliffS'.aSSUming~ future development yfd‘.defermineb,fhe

impacts on Shenandoah. By wusing all streets as major

conveyancé "systems it was determined +ha+ ,fﬁe “dkainage

" basins wOuld'be’reduced in siie_(See Plate 3). A‘verfiCéf,

- .control field shrvey was done on Ridgeway Drive and Carter

Road to determine existing road profiles. lf»wasvconcluded

that Ridgeway Drive can be used as a drainage conveyance

since it can be graded to slope to Calle Nortena within

basin 7. Several between lot drainage easements dq»exisf

<along‘ the lots south -of Ridgeway ~Driye, but it was

concluded that their use would not be optimal due to the
addifioha!‘ costs of drainage"rundowns and main+enance 

factor to. the City.s -
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1t was  also determined that fo!!owing developmenf,"a

portion of basih 04,flowfhg into Carter and Verde Roads

could easily be directed into the Mariposa . System by a
 ,smaI| s?ofm-drain;onﬁVerde Road and an*addifional'easemen+;

_;acquisifion”on Lot 20,‘UnfT‘23, Volcano CliffsiSubdiVision'

(See Plate 6).

'SiﬁCe 'ifu.is- now proposed +that ‘a ma jor perfion of +this
‘offsite flow be diverted into Calle Nortena which is a

collector street- an anatysns was needed for ‘downstream

capacity. ;The‘ hesulfs were - that a depfh of 0.5 feet
resulted fof.10 year flows and a'depfh of.0;7‘feef-for 100

year flows whlch do no+ exceed ?he ley D.P.M. sfandards.

~The aforemenf:oned Hughes Dra:nage sfudy spec:fies caTch'
Abasnns to intercept this- flow af fhe unfersecfton of Calle
~ Nortena and Golf Course Road and*diverf‘if to the Piedras

Marcadas.

AfTer d!ver5|on of the maJorlfy of developed offsufe flows

,#aé evaluafed as descrlbed fabove, a ,second - drainage

analyeis was performed to determine the remaining

‘deve!oped offsite flows that will enter Shenandoah. It

was determined that the offsite flows were reduced
sufffeienfly that the 100 foot drainage righf—of-wey along
the south boundary of Shenandoah, Unit Il, will no longer

be needed (See Plate 2).
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Onsite Drainage

Plate 6 .illustrates the various subcatchments which are

internal to ?he’propOSéd~d9ve{opmen?. ‘Basins'A, B, C, D,
f and H are to be 'direcfed to the Southeast corner of

N Shenandoéh’?ia'sfreef'Cbnveyances. ~The proposed onsite

street which runs *hfough Basins D and F_wi!I be used as

‘the . major’ drainage <conveyance system for .Undeveloped

offsite as well as onsite flows.

The street capacity was anaiyied} at the most critical

~point which i;y’wﬁere the ‘sfreefsj in basins C ‘énd D

intersected.  These streets are kplassified‘ as local

sfheefs, and the analysis resulted in a depth of 0.85 feet

for a 100 year storm meeting the D.P.M. standards. The.

flow in'this'local street is proposed to be discharged at

the southeast corner of Shenandoah (see Plate 6, Point F)

intfo a riprap enérgy dissipator, across the dip section of

‘ Taylor Ranch _Drive,.‘and into the Soq?h. Branch"of“lfhe

Piedras Marcadas. -

Basins E and G are to be directed with streets into Taylor

‘Ranch Road and dbwn to fhe dip secfion'and into the South

Branch.
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Shenéndoah Unit 11 and Unit 111 could be constructed in

‘fwon phases based on the 'deveiopers option. Therefore,

‘Plate 7 has been included to show appropriate- interim,

measures if deyelopménf of Unit Il takes place before Unit

“Ill. . This is to ensure that a cohesive system is the end.

result.

Desiltation ponds were ’provided between the undeveloped

Unit Jil‘énd the entrance of streets on dévetoped:UniT’Il.
A-fempokary pond is'atso proposéd,beTWeen_Unit t1»anq Unit
11l to prevent runoff from Unit Il into Unit 11 if phased

construction does take place (See,Pia?e 7).

"Erosion Control

Lontrol .of excessive soil erosion into City streets and

drainage - improvements during construction will be .

.accomplished by use of temporary lot line, water-trap

berms. These will be windrowed into plaCe'followipg mass
.gradfﬁg‘operafions and left ’in piacerunffl each home s
consffuc?ed and sold. Plate 3-i|lusfrafes the dimensions
of these 5erms,' and they will be located along those

boundéries of each lot which are common to either ‘Cify

rights of way or public easement.
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City of Albuquerque

P.0. BOX 1293 ALBUQUERQUE, NEW MEXICO 87103

November 10, 1993

Ellery A. Biathrow, Jr., P.E.
Sivage Thomas Homes, Inc.
5141 Masthead NE

Albuquerque, N.M. 87109

RE: GRADING PLAN FOR SHENANDOAH UNIT 3 LOTS 37-43 (D-11/D10A)
RECEIVED OCTOBER 27, 1993 FOR PAVING PERMIT APPROVAL
ENGINEER'S STAMP DATED 10-27-93

Dear Mr. Biathrow:

Based on the information included in the submittal referenced above, City
Hydrology has determined that a Grading Permit is more appropriate for this
project than a Paving Permit,

The following comments must be addressed prior to grading permit approval:

1. Provide additional spot elevations for each lot at the bottom of the
depression, at the top of the depression, at the upstream and downstream
invert of the swale on both sides of the building pad and the top of curb
adjacent to each property corner. These elevations should be presented

in a format compatible with the DPM checklist for Engineer's
Certification.

2. Provide additional spot elevations for Lot 93 at the pad and along the
common border with Lot 43.

If you have any questions about this project, you may contact me at 768-2727.

Sincerely, -
!

/ W/

John P. Curtin, P.E.

Civil Engineer/Hydrology

WPHYD/8095/JPC

PUBLIC WORKS DEPARTMENT

Walter H. Nickerson, Jr., P.E. ENGINEERING GROUP Telephone (505) 768-2500
Assistant Director Public Works , i R



City of Albuquerque

P.0. BOX 1293 ALBUQUERQUE, NEW MEXICO 87103
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November 16, 1993 -

Ellery A. Biathrow, Jr., P.E.
Sivage Thomas Homes, Inc.
5141 Masthead NE
Albuquerque, N.M. 87109

RE: GRADING PLAN FOR SHENANDOAH UNIT 3 LOTS 37-43 (D-11/D10A)
RECEIVED NOVEMBER 16, 1993 FOR GRADING PERMIT APPROVAL
ENGINEER'S STAMP DATED 11-15-93

Dear Mr. Biathrow:

Based on the information included in the submittal referenced above, City
Hydrology APPROVES this project for Grading Permit.

The Contractor must obtain a "Topsoil Disturbance Permit" from the
Environmental Health Department prior to any grading.

Engineer's Certification of grading per DPM checklist is required for this
project.

If you have any questions about this project, you may contact me at 768-2727.

P.E

4
John P. Curtin, P.E.
Civil Engineer/Hydrology

Sincerely,

xc: Alan Martinez

WPHYD/8095/JPC

PUBLIC WORKS DEPARTMENT

Walter H. Nickerson, Jr., P.E. ENGINEERING GROUP Telephone (505) 768-2500
Assistant Director Public Works )
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