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{ PURPOSE

Ttoocepivtpresentsthe amenced Jrairage manajemert riar forire purpTses o
mar e o anm ey g and grading olan appreval for Secona Subdivisior apar )y ot enttia

A Trac Z-o setora Subdivision at Ventana Ranch tonsists v anpr itz e

aal ratacten resigent allots, The remaming portion of Tract Z-2 witl remar L iusveict £ at this
crmaatoon e glrate gavelopment of Tract Z-2 was gernf 2o m che anproved Store Dran

Jasior Anawsie Sepc Tne Drainage Ordinance anc the Developmert Frocess faru: DFM

vedimred o deve or th s plan

it SITE LOCATION AND EXISTING CONDITIONS

Je~tana Harch sutdivision s a 940 acre development located west of 2aracics Hils,
netw e Pasec del Nore ard Irving Boulevards. Tract Z-2 is located at the rorheas: cormar ¢t
e vertara Rarch Master Plan area. A 300 drainage. Ltility, pecestnar, -ecreatior. ana accass
o serarates the development from the existing Paradise Hilis deveiopment 1o e »ast.

Accesz o tne ste s rom Irving Boulevard and Ventana Foad.

n s exist rg cendition, the site consists of unduiating terrain with shallow ard 2xoosed

czs2 1 rresentirrcugho.dt. The site drains generally from west to sast at siopas 2t approximately

e
]

A [TORNSEC storm sewer outfail from the Las Ventanas Detertion Dam to e Caianacilias
Arroyc s carrently under construction by AMAFCA, which will provide the outfall machanism for
s teveloomert. Excerpts from the construction plans for these drainage improvermen:s are

ncleaea in Appendix Three.
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.pereart otere sie 2xists Tract A of Yentana Rarich, whicr s an uresvaiopeq ract o

ing £insist g ot appraximarelv 32 acres. currently zored frr muin-ramily tesidenma deveiopment.

©

Porme s or T ract A dran tnrough Tract Z-2 from west to east.

1. EXISTING APPROVED DRAINAGE REFORTS AND BACKGROUND
INFORMATION

=xi-ting £pJrcved drainage reports utilized in the dreparation oithis pa o wges e

Sllow no

The Jrainage Master Plan for Las Ventanas Subdivision (LVDME), wvas cricinaily

prepared by Bohannan Huston in April of 13¢5, updated in October * 505 The
Craraje Master Plan identifies downstream drainage improvemenits including the
AMAFCA Las Ventanas Drainage Facility #1 and the pipe outfail diversion 12 the
Calapecil:as Arrayo. whicn will provige for the ultimate developmen' of tha Las
Vertaras Subdivision. The LVDMP also idenified offsite ruroff gererated or ornions
of Tract A, as well as Tracts 28 and 29 of Tract X, to the west and «.ostream of thie
croject, whicn will be required to be accepted and conveyed thraugn the site. Excerpts
from the LVDMP are included in Appendix Three, which identifies the oreposed
subdivision 10 be primarily within Basin 320. In the ultimate develicpment of Tract Z-2,
Basin 320 is collected in :nternal streets within the subdivision, and zcnveyed by 2
storm sewer 1o the Las Ventanas Detention Faciiity #2. which iz propesed tc be
corstructed within Tract B-2 which will be dedicated to AMAFCA I additior, Basin
505 comprises the extreme northeastern porticn of the property, wricn discharges
directly to the AMAFCA Qutfall from the Las Ventanas Dam. Undevelorea flows within
Basin 320 and 505 total 69 and 20 CFS, respectively.

The Fina) Design Analysis Report for the Las Ventanas Detention Dam &1d Qutfall

Pipe. was prepared by Bohannan Huston and utilized for the daesign ¢t drainage
facilities currently under construction by AMAFCA. This report aencifies a tctal of 32

CFS discharge from the Las Ventanas Detention Factlity #2. and 37 CFS discharqe to
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ne aral Pize at Irving from Basin 535, These figures were upaated ana arended
wome Sterm Jrain Design Analysis Report to 2e 32 CFS ing changs-y e 55 OFE

espactveny

“me Siorm D-ain Design Analysis Report for Ventana Rangh Tre' 2 -0, 2-0 74

subawisicn. dated Nevember 17, 1997 was preparec ov Bohannir H. 5ter g

apprevad py AMAFCA and the City of Albuquergue oo 20 0 - 0 0 s
and ARYMO model fcr the entire subdivision at ultimate developmert. Tha' epos g
nerebyv amerdeaq as follows: the internal subdivision layout 1s rev se 3, gt the tasm

areas end resuiting flow rates are not affectec.

v HYDROLOGIC AND HYDRAULIC ANALYSES

" moditied rat onal method contained within the August. 1991 amendments 12 Chaper
22+ re Development Precess Manual (DPM Update) are utilized to deterrire me hvaralogc

fischarges anc voiimes Jenerated by this development.

"ic-e that the nydraulic analysis provided herein is for Phase | developrrent ¢nlv ~s
~dictac o the amended preliminary plat (included in Appendix Cne-. The analvs's -or itmate
{eve crment of the entir2 Tract Z-2 subdivision 1s provided in the Storm Drain Desian Aralysis

=Sepc anz is unchanged by this amendment.

—vdraulic analysis cf the typical street sections is performed utilizing Manring's =quation
o prorosed street slopes. This analysis identifies the straet flow capactties allowea witnin the
“oica sireat sections, resulting in proposed storm sewer iniets required to remove excess street
fow e tie surtace. Al hydrologic and hydraulic calculations are ‘nciuded in Apeerdices Tao

a~d Tr-ae herein or are referenced in the Storm Drain Design Analysis Report,
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V. DRAINAGE MANAGEMENT PLAN AND CONCLUSIONS

Theogeveadmen 2 120 ofs within the Sedona S.0avisiGi g vt nor Trae 2 i

Lante i mEner Suhgrasion, S Proposed o occur in a sincle phase T oiire davelopmart otk
amaitcer o Tracs 2-2 wil pe described in subsequent detailed drainage repo:) i< eqiired for

predm many olat apcroval for “hat supsequent development

Sacr A nciuces all of the rortherly portion of the Sedera = ibdivisior, rmeny vientifiad
athe Lis oy antaras Cramage Master Plan as Basin 505 and as Basns it 2 2 0 0 -
storr Drar Desiar Analysis. This basin includes Irving Boulevard. Castle Dome Staca oo
Sigoes Placz Trhe ficw generated by Basin A 1s directed by the internal stree's and ~okected rv a
storr sewer with » Bisbee Place  The Bisbee storm drain extends from the intersecton veth [ning
Boulevarz ind e ntersaction with Kayenta Place to the l.as Ventanas Deterticr Dam Cutfall
Pipe Tne storm drair wil range in size from 24" at the upstream end to 36" at *he outfall See
Apoedix E ang Exhibits 3 and 4 from the Storm Drain Design Analvsis Repot tar a plan and

profils =7 this sterm drair and the HGL analysis, incorporated into this report in Apeendix Three.

T~ auttlcw from the Bisbee Place storm drain to the outtali ppe 1s 53 CFS. whicn s
oreatar thar the ar ginal design outflow of 37 CFS. As noted in the Storm Drain Desigr Analysis
Repc . the smali cetention pond originally proposed within Tract E-1 'n the “Ventanas Ranch
Subzivisior: Sedona Sundivision” drainage report dated October 22, *997 fo attenuate these fows
's no’ requrec and has been eliminated.  Based on the outfall hydrogranhs of the Las Ventanas
Crair age Faciities (LYDFY No. 1 and 2 and the Bisbee storm drain outflow, the as Ventanas 2am
Cutizll Pipe has sufficient capacity to accommodate the increased flow from the Bisbee storm
dral~ For supporting calculations. including the evaluation of hydraulic grade fines. street flow and
inler >apactties of the storm drain and the Las Ventanas Outfall Pipe, see Appendices B and E

from the Storm Orain Design Analysis Report, incorporated into this report in Appendix Three.

Basin B1. which includes Scottsdale Avenue and adjacent sections of Saffcrd Piace and
Bisb=e Place, was fermarly a part of Basin 320 in the Las Ventanas Drainage Master Plan. The

100-vear storm discharge for Basin B is 30.38 CFS (see calculations in Appendix Two). The
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ot 2 prectad tooa ow ooint within tre internal streets whicn 1s whera Scottenale
a37 noundary of Sedona Subdivision. At this ot 2 2 3maze Lo acwn (s

Crope e 1o 3eiver the copected ruroft to an existing swale which will carry e - et o e LY R

sas r 3z0A wmcr rcludes prmarily undevelepec lana. nas a calcuid e . J-vear sterm
dscrorze oo 38 30 OFS  see AHYMO model calculations © Azpendix Twor ot cenerated by
e urgevelspea acrtior vl tollow the existing drainage path towara the _ v JF
seter e cond shown i Tract A nthe Storm Drain Design Analysis Report, which wii store the
sscharge generated £y e northwest section of Basin 302A, will ot be corstri.cted as part cf
‘nis paase. —uture development of the remaining portions of Tract Z-2 will inciuce etalled

inalysis an design o' thae drainage improvements required to accomplish this drairage concert.

LVZF No s the only detention pond affected by this development  Ar AHYMO modsi
"or ths conc s contributing basing, Basins B1 and 320A. has been included n Appendix Two. A 9’
nigh herm heignt aiong the east side of LYDF No 2 is proposed to increase the taciity' s storage
capacity frem 1.31 acre-teet With the proposed development in Basing B1 and 320A. conding will
be at 4.30 acre-feef. The ultimate pond size will be 6.63 acre-feet. which will nct require State
Engireer approval. The total inflow to LYDF No. 2 is 47.23 CFS and the maximum outflow to the
Las ventaras Outfal Pipe 1s 32 CFS. See Appendix Twao for supperting caiculations. Future

develoccment of Tract C will :include design and construction of the u'timate L.VDF Na. 2.

increases in runonff. depth and velocity due to proposed devzlopment ars within
anticipated narameters for this area and can be safely conveyed by the improvements proposed in
this crainage plan to drainage facilities existing, planned, or currently under corstruction which
nave auequate capacity to accept such runoff. Erosion and dust control. consisting cf erasion
contrel berms, sncw fencing and sedimentation basins, are proposed to prevent sail washing cr

blowing int> paved streets, storm sewers, and existing development areas.
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Basin B1 Discharge Calculations - 10-yr

NOTE: Blue shaded cells require user input, all other cells should not be edited.
ASSUMPTIONS:

1. Area less than 40 acres (simplified hydrograph method).

2. 10-year, 6-hour storm event

Number of Units : 44.
Total Area: 8.97
# of dwelling units peracre :  4.91

Developed % Treatment D - DPM Section 22.2 Table A-5
%D= 48.79%

Developed % Treatment A, B & C
YoA= 0.00%
%B= 25.60%.
%C= 25.60%

Peak Flow per Acre - DPM Section 22.2 Table A-9

Zone A B C D
1 0.24 0.76 1.49 2.89
2 0.38 0.95 1.71 3.14
3 0.58 1.19 2.00 3.39
4 0.87 1.45 2.26 3.57
Basin Name : Bi
Choose Zone (1-4) 1

Basin Area = (acres) 8.97

Exist Conditions Proposed Conditions
Treatment Percentage Area Q (cfs) [Treatment Percentage Area Q (cfs)
A 98.00% 879 2.11 A - 000%. - 0.00 0.00
B 0.00% 0.00 0.00 B fo: 2.30 1.75
C 2.00% 0.18 0.27 C 2.30 3.42
D 0.00%. . 0.00 0.00 D 7 4.38 12.65
Q Peak - exist.= . 2.38: Q Peak -dev.=.  17:82

bhi-main\97213\c02-layouts\study‘\hydrology\developed\Pond 2 Analysis.xls




Basin B1 Discharge Calculations - 100-yr

NOTE: Blue shaded celis require user input, all other cells should not be edited.
ASSUMPTIONS:

1. Area less than 40 acres (simplified hydrograph method).

2. 100-year, 6-hour storm event

Number of Units
Total Area
# of dwelling units per acre :

491

Developed % Treatment D - DPM Section 22.2 Table A-5
%D= 48.79%

Developed % Treatment A, B & C
%A=
%B= 25.60%
%C= 25.60%

Peak Flow per Acre - DPM Section 22.2 Table A-9

Zone A B C D
1 1.29 2.03 2.87 4.37
2 1.56 2.28 3.14 47
3 1.87 2.6 3.45 " 5.02
4 2.2 2.92 3.73 5.25

Basin Name :
Choose Zone (1 - 4)
Basin Area = (acres) 8.97

Exist Conditions Proposed Conditions
Treatment Percentage Area Q (cfs) |Treatment Percentage Area Q (cfs)
A ’ 5. 879 11.34 A 1 0.00% 0.00 0.00
B i 0.00 0.00 B 2.30 4.66
C 0.18 0.51 C 2.30 6.59
D 0% 0.00 0.00 D 48.79% 4.38 19.13
Q Peak - exist.= . 11.85 Q Peak -dev.=_ 30.38

bhi-main\97213\c02-layouts\study\hydrology\developed\Pond 2 Analysis.xIs\1/6/98 Bohannan Huston



Kok Kk x PC PROGRAM STREAM DECEMBER 1997 * koK ok x

Scottsdale at Cutoff (East Edge ofBasin Bl)

MANNING'S N= .017 SLOPE= .00565
_POINT DIST ELEV POINT  DIST ELEV  POINT DIST ELEV
1 0.00 0.67 3 16.00 0.32 5 32.00 0.67
2 0.10 0.00 4 31.99 0.00 6 0.00 0.00
© WSEL DEPTH FLOW FLOW WETTED FLOW  TOPWID VEL ENERGY
INC AREA  RATE PER VEL HEAD HEAD
(FT) (FT) SQ.FT. (CFS) (FT) (FPS) (FT) (FT) (FT)
0.10 0.10 0.50 0.4 10.17 0.88 9.98 0.01 0.11
0.20 0.20 2.00 2.8 20.34 1.40 19.96 0.03 0.23
0.30 0.30 4.49 8.2 30.51 1.83 29.95 0.05 0.35
0.40 0.40 7.67 19.2 32.70 2.50 31.96 0.10 0.50 Q= 30.3%
0.50 0.50 10.86 34.1  32.90 3.14 31.97 0.15 0.65 CFs
0.60 0.60 14.06 52.2 33.10 3.71 31.99 0.21 0.81
0.67 0.67 16.30 66.6 33.24 4.09 32.00 0.26 0.93

EA mx%m’ —2@m4$ : 594 cpg T 20.%8 crs

c\‘@.(‘f&l LO’@T
EH= 0.l ' 4£0.67 Ol



Existing Pond Volume Calculations

Distance
Contour Total Average | Between | Volume | Volume | Volume
Elevation | Area (ft’) | Areas Areas | Contours| (ft}) (yd®) (Ac-ft)
5386 770004
106,889.00  53,444.50 1 53,444.50 1,979.43 1.23
5385 29888.6
33,251.80  16,625.90 1 16,625.90 615.77 0.38
5384 . 3363.2
Total Volume of Pond = | 70,070.40:} =~ 2,505.20} 1.61
Required Pond Volume Calculations
Volume |Volume (Ac
Condition Volume (f%)| (yd°) ft)
Existing 70,070.40 2,595.20 1.61
Proposed 209,131.56  7,745.61 4.80 **
ecessary increase in pond volume =
*** derived from AHYMO model - see Appendix 2.
Proposed Pond Volume Calculations
Distance
Contour Total Average | Between | Volume | Volume | Volume
| Elevation Areas Areas | Contours| (ft%) (yd®) (Ac-ft)
‘ 276,648.05 138,324.03 1 138,324.03 5,123.11 3.18
5387
_ 192,037.83  96,018.91 1 96,018.91 3,556.26 2.20
i ~109,329.78  54,664.89 1 54,664.89 2,024.63 1.25
Total Volume of Pond = | 28¢

bhi-main\97213\c02-layouts\study\hydrology\developed\Pond 2 Analysis.xls\1/9/98

Bohannan Huston
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Table 1

Flowrates for Existing and Developed Conditions

Flow Into Las Ventanas Subdivision

EXISTING DEVELOPED
Drainage Drainage
Analysis Area Flow Analysis Area Flow
ID (sq mi) (cfs) ID (sq mi) (cfs)
501 273 135 501.0 273 432
502.0 .034 20 502.0 .034 76
318A .043 21 318A .043 96
319A 572 215 319A 572 958
601.0 .020 17 601.0 .020 45
317A 017 7 317A 017 38
Flow Out of Las Ventanas Subdivision
EXISTING - DEVELOPED
Drainage Drainage
Analysis Area Flow Analysis Area Flow
ID (sg mi) (cfs) iD (sq mi) (cfs)
503.4 739 198 503E.1 .080 115
505.0 .022 20 505.2 2.28 92
320.0 .190 69 320.0 180 0
314B.2 1.35 38 314BS .023 34
3158 .047 43 315B.1 .047 39°
602.2 .084 37 602.2 .084 0

"Developed flow = 0 cfs if a retention pond is used in Basin 3158.
Developed flow = 39 cfs if a detention pond is used.
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At the southwest corner of Las Ventanas, offsite flows are routed east
down Paseo del Norte as street flows. At the intersection of Paseo del
No-rte and Universe Boulevard, these street flows are routed north down
Universe and added to the North Branch Piedras Marcadas Channel.

At the intersecticn of Universe Boulevard and North Branch Piedras
Marcadas Channel, the channel increases to 8' deep and flows east 800
feet before discharging to the west side of LVD&R Facility No. 1.

7.3.3 Outfall to the Calabacillas Summary (Includes Las Ventanas Drainage &
Recreation Facilities No. 1 and No. 2)

‘I

LVD&R Facility No. 1 is a detention pond with 142 ac-ft of storage that
occupies over 34 acres of land. This pond accommodates all of the flows
discharged to it from the West Branch Calabaciilas Diversion Channel and
the North Branch Piedras Marcadas Channel. Total peak inflow in the

100-year storm is 2700 cfs, which is attenuated to a peak outflow of 49
cfs.

The outfall from Facility No. 1 is a 42" storm drain (Reach 6) that flows
north 2250 feet to where it intercepts the outfall of LVD&R Facility No. 2.

LVD&R Facility No. 2 is a detention pend with a storage of less than 10
ac-ft and accommodates tocal flows from the region north of LVD&R
Facility No. 1. Total peak inflow in the 100-year storm is 294 cfs, which is
attenuated to a peak outflow of 32 cfs. This pond outfalls to a 36" pipe

(Reach 7) that flows eastward a distance of 150 fest.

At the canfluence of the outfall from LVD&R Facility No. 2, the 42" outfall
pipe from LVOR No. 1 increases to a 54" pipe (Reach 8).

DHYORCWM 1 1820WENTAMNAZ RPT- 1195 23
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Ovef a distance of 1500 feet, the 54" pipe gathers local flows from the
nontheast region of Las Ventanas, crosses [rving Boulevard, and outfalls
to the West Branch of the Calabacillas Arroyo.

The outfall discharges through a drainage easement to the West Branch
of the Calabacillas, directly north of the northeast corner of Las Ventanas.
This is to be a joint trench with a waterline being installed by New Mexico
Utilities, Inc. (NMUI). In addition to the original 25" drainage easement,
NMUI has acquired a 20' easement and AMAFCA has dedicated 15', for a
total easement width of 60 feet.

A USBR Type IV baffle-wall energy dissipator is proposed to reduce the
velocity of the 91 cfs where it exits to the natural arroyo.

7.4 Development Phasing

Infrastructure and home construction is anticipated to begin in 1996. The current
development phasing strategy calls for multiple phases, tentatively starting near the
intersection of Paseo del Norte and Rainbow Boulevard and expanding outward from
south to north, and west of Universe Boulevard.

7.5 Drainage Infrastructure Phasing

A formal phasing plan for construction of drainage facilities has not yet been

devised. Phasing of the infrastructure to support the development is planned to track
with lot sales rates.

LVD&R Facility No. 1, the AMAFCA detention pond, is proposed to be built when

developed flows exceed the existing playa's storage capaé:ity. Storage of the existing
-playa without any improvements is estimated from FEMA mapping to be 26 ac-ft.

HYDRO\S4 1 1820\WENTANAD RPT-1/1v95 29
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Tributary "A" and Tributary "B" Channels join at a confluence located in
the park at the well site. This confluence will need to be analyzed and
modeled in the future during design. From here, the channel becomes

the North Branch Piedras Marcadas Channel, a 7-foot deep channel.

The North Branch Piedras Marcadas Channel flows east across Las
Ventanas paralleling an existing water line easement, crossing Rainbow
Boulevard and the Loop Road. |t travels 3200 feet, gathering local flows
and off-site flows from the southwest corner of Las Ventanas before

reaching Universe Boulevard.

At the intersection of Universe Boulevard and North Branch Piedras
Marcadas Channel, the channel increases to 8' deep and flows east 800
feet before discharging to the west side of LVDF No. 1.

7.3.3 Outfall to the Calabacillas Summary (Includes Las Ventanas Drainage
Facilities No. 1 and No. 2 and Reaches 6, 7, and 8)

‘f

LVDF No. 1 is a detention pond with 143 ac-ft of storage that occupies
over 34 acres of land. This pond accommodates all of the flows
discharged to it from the West Branch Calabacillas Diversion Channel
and the North Branch Piedras Marcadas Channel, and will be sized for 5-
year sediment accumulation. Total peak inflow in the 100-year storm is

2998 cfs, which is attenuated to a peak outflow of 49 cfs.

The outfall from Facility No. 1 is a 42" storm drain (Reach 6) that flows
north 2250 feet to where it intercepts the outfall of LVDF No. 2.

LVDF No. 2 is a detention pond with a storage of less than 10 ac-ft and

accommodates local flows from the region north of LVDF No. 1. Total

I HYDRM\I4 1 1H20\WENTANAZ RPT-7/18/95 32



peak inflow in the 100-year storm is 293 cfs, which is attenuated to a
peak outflow of 32 cfs. This pond outfalls to a 36" pipe (Reach 7) that

flows eastward a distance of 150 feet.

> At the confluence of the outfall from LVDF No. 2, the 42" outfall pipe
from LVDF No. 1 increases to a 60" pipe (utilizing the 60" pipe that was

salvaged from Golf Course Road) (Reach 8).

> Over a distance of 1500 feet, the 60" pipe gathers local flows from the
northeast region of Las Ventanas, crosses Irving Boulevard, and outfalls
to the West Branch of the Calabacillas Arroyo.

> The outfall discharges through a drainage easement to the West Branch
of the Calabacillas, directly north of the northeast corner of Las
Ventanas. This is.to be a joint trench with a waterline being installed by
New Mexico Ultilities, Inc. (NMUI). In addition to the original 25' drainage
easement, NMU| has acquired a 20' easement, and Sandia is obtaining
an additional 15' easement for AMAFCA, for a total easement width of 60
feet.

> A USBR Type 1V baffle-wall energy dissipator is proposed to reduce the

velocity of the 92 cfs flows where it exits to the natural arroyo.
7.4 Development and Infrastructure Phasing

This section describes the anticipated project phasing with respect to the
permanent and interior construction of the AMAFCA outfall facilities. The interior
drainage facilities are described in a separate report entitled “Las Ventanas

Subdivision Interim Drainage Facilities.” Dedication of temporary and permanent
easements will occur at platting.

1 "HYOROV94 1 1A20\WENTANAJ RPT-7/18/95 33



filename: trtnew2.wk4
Las Ventanas Land Treatment Types

Existing Conditions Developed Conditions
- Percentage Treatment Type Percentage Treatment Type
Basin ID A B C D Basin ID A B C
- 314B 96 0 2 2 3148BN 10 70 10 10
. 3158 98 0 2 0 3148S 10 70 10 10
316 98 0 2 0 3158 2 18 20 60
- 317A S8 0 2 0 316NW 2 33 15 50
3178 98 0 2 0 316NE S 33 15 47
318A 26 0 2 2 316SW 2 20 18 60
- 3188 9% 0 2 2 316SE 2 23 10 65
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IX.  PRINCIPAL SPILLWAY DESIGN

The principal spillway for LVDD will be located along the east embankment of the
dam. At the inlet of the spillway will be an 12" high concrete riser tower feeding a 42"
diameter concrete cylinder pipe principal spillway with an invert elevation 6f 5395.00. A
32" orifice plate attached to the front of the 42" outfall pipe will limit flow from the facility
to a maximum of 79 cfs during the 100-year storm and 89 cfs during the 2 PMF (see

Appendix |V for riser and orifice design calculations).

The concrete cylinder principal spillway pipe will have an average slope of 1.24%
over 169 feet and will be connected to a downstream manhole (manhole #2). At this
manhole the outfall will turn north toward the Calabacillas Arroyo. The outfall
downstream of this manhole will be reinforced concrete pipe (RCP). Seven anti-seep
collars will be constructed around the concrete cylinder pipe at twenty foot intervals to
prevent piping (concentrated seepage) along the conduit. The seepage collars will
extend 24" beyond the outside of the concrete cylinder pipe or to basalt if the pipe lies
within the basalt layer.

X. OUTFALL TO CALABACILLAS ARROYO

The outfall pipe to the West Branch of the Calabacillas Arroyo is divided into
three distinct reaches: Reach #6, #7 and #8 (see "Plans for Construction of Las

Ventanas Detention Dam OQutfall *, BHI, June 1996 for details).

Reach #8 consists of 42" Class [il, RCP at a constant siope of 0.56% from
station 40+00, just north of manhole #11, to manhole #8 at station 26+07.43 (see
Appendix V for Pipe Class Calculations for each reach). The outfall pipe from the

detention dam will connect to Reach #8 at the stubout north of manhole #11.

Reach #7 will carry flow from the LVDD #2 to manhole #8 and will be designed
and constructed at a later date.

M HYDROWS285A2 212 FINALCES DOC - ¥ ' 396 13



. Reach #6 consists of Class lll, RCP ranging in size from 54 to 66 inches. This
reach carries the combined flow from the LVDD and LVDF #2, as well as runoff from
the future extension of Irving Boulevard, into the West Branch of the Calabacillas
Arroyo. The pipe slope of Reach #6 varies from 0.43% to 0.60% from manhole #8 to
manhole #2 at station 13+80. It then drops steeply at a slope of 15.54% to manhole #1
located at the top siope of the West Branch of the Calabacillas Arroyo at station 12+52.
Reach #6 continues to drop at a slope of 22.59% from manhole #1 to the outfall located
at the base of the arroyo. Erosion is controlled at the outfall by a 6’ thick derrick stone
apron. Hydraulic grade lines were calculated for Reach #6 and #8 using a spreadsheet
program (see Appendix VI), the results of which are shown on the construction plans.
A summary of the pertinent pipe parameters and flows for Reach #6, #7 and #8 are

shown in Table 2.

TABLE 2
PIPE DATA FOR REACH #6, #7, AND #8
Reach Pipe Size(s) | Type & Class Slope Length | 100-Year

# Flow

6 54" to 66" RCP, Class lll | 0.43% t0 22.59% | 1523.43 149 cfs
ft.

7 TBD*" TBD TBD TBD 32 cfs

8 41" RCP, Class lll 0.56% 1392.57 73 cfs
ft.

Pipe size, type, class and length of Reach #7 will be determined at a later date when LVDF
#2 is designed.

A. OUTFALL ENERGY DISSIPATION AND EROSION CONTROL

Due to the steep slope of the outfall pipe entering the West Branch of the
Calabacillas Arroyo, a dumped rock outlet apron is necessary to minimize erosion in the
arroyo. The dumped rock outlet apron will consist of derrick stone approximately 6’

deep and 40’ wide by 37.5 fee long (see construction plans for details).
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Table 1

Flowrates for Existing and Developed Conditions

Flow Into Las Ventanas Subdivision

EXISTING DEVELOPED
Drainage Drainage
Analysis Area Flow Analysis Area Flow
D (sg mi) (cfs) 1D (sq mi) (cfs)
501 273 | 135 501.0 273 432
502.0 .034 20 502.0 .034 76
318A .043 21 318A .043 96
319A 8572 | 215 319A 572 959
601.0 .020 T 17 601.0 .020 45
3110\_‘_ .017 7 317A 017 38
Flow Out of Las Ventanas Subdivision
EXISTING DEVELOPED
Drainage Drainage
Analysis Area Flow Analysis Area Flow
ID (sq mi) (cfs) iD (sq mi) (cfs)
503.4 739 198 503E.1 .080 115
505.0 .022 20 505.2 2.28 —‘ 92
320.0 .190 69 320.0 190 -0
314B.2 1.35 38 314BS .023 34
315B .047 43 315B.1 .047 39*
602.2 .084 37 602.2 .084 0

“Developed flow = 0 cfs if a retention pond is used in Basin 315B.
Developed flow = 39 c¢fs if a detention pond is used.
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At the southwest corner of Las Ventanas, offsite flows are routed east
down Paseo del Norte as street flows. At the intersection of Paseo del
No‘rte and Universe Boulevard, these street flows are routed north down
Universe and added to the North Branch Piedras Marcadas Channel.

At the intersection of Universe Boulevard and North Branch Piedras
Marcadas Channel, the channel increases to 8' deep and flows east 800
feet before discharging to the west side of LVD&R Facility No. 1.

7.3.3 Outfall to the Calabacillas Summary (Includes Las Ventanas Drainage &
Recreation Facilities No. 1 and No. 2)

LVD&R Facility No. 1 is a detention pond with 142 ac-ft of storage that
occupies over 34 acres of fand. This pond accommcedates ali of the flows
discharged to it from the West Branch Calabacillas Diversion Channel and
the North Branch Piedras Marcadas Channel. Total peak inflow in the
100-year storm is 2700 cfs, which is attenuated to a peak outflow of 439
cfs.

The outfall from Facility No. 1 is a 42" storm drain (Reach 6) that flows
north 2250 feet to where it intercepts the outfall of LVD&R Facility No. 2.

LVD&R Facility No. 2 is a detention pond with a storage of less than 10
ac-ft and accommodates local flows from the region north of LVD&R
Facility No. 1. Total peak inflow in the 100-year storm is 294 cfs, which is
attenuated to a peak outflow of 32 cfs. This pond outfalls to a 36" pipe

(Reach 7) that flows eastward a distance of 150 fest.

At the confluence of the outfall from LVD&R Facility No. 2, the 42" outtall
pipe from LVDR No. 1 increases to a 54" pipe (Reach 8).

DPHYORCWA L TH20WEN TAMNAI AP T 110095 28
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7.4

7.5

Ovef a distance of 1500 feet, the 54" pipe gathers local flows from the
northeast region of Las Ventanas, crosses rving Boulevard, and outfalls
to the West Branch of the Calabacillas Arroyo.

The outfall discharges through a drainage easement to the West Branch
of the Calabacillas, directly north of the northeast corner of Las Ventanas.
This is to be a joint trench with a waterline being installed by New Mexico
Utilities, Inc. (NMUI). In addition to the original 25' drainage easement,
NMUI has acquired a 20' easement and AMAFCA has dedicated 15, for a
total easement width of 60 feet.

A USBR Type IV baffle-wall energy dissipator is proposed to reduce the

velocity of the 91 cfs where it exits to the natural arroyo.

Development Phasing

Infrastructure and home construction is anticipated to begin in 1996. The current
development phasing strategy calls for multiple phases, tentatively starting near the
intersection of Paseo del Norte and Rainbow Boulevard and expanding outward from

south to north, and west of Universe Boulevard.

Drainage Infrastructure Phasing

A formal phasing plan for construction of drainage facilities has not yet been

devised. Phasing of the infrastructure to support the development is planned to track

with lot sales rates.

LVD&R Facility No. 1, the AMAFCA detention pond, is proposed to be built when

developed flows exceed the existing playa's storage capaz:ity. Storage of the existing

-playa without any improvements is estimated from FEMA mapping to be 26 ac-ft.
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Tributary "A" and Tributary "B" Channels join at a confluence located in
the park at the well site. This confluence will need to be analyzed and
modeled in the future during design. From here, the channel becomes

the North Branch Piedras Marcadas Channel, a 7-foot deep channel.

The North Branch Piedras Marcadas Channel flows east across Las
Ventanas paralleling an existing water line easement, crossing Rainbow
Boulevard and the Loop Road. It travels 3200 feet, gathering local flows
and off-site flows from the southwest corner of Las Ventanas before

reaching Universe Boulevard.

At the intersection of Universe Boulevard and North Branch Piedras
Marcadas Channel, the channel increases to 8' deep and flows east 800
feet before discharging to the west side of LVDF No. 1.

7.3.3 Outfall to the Calabacillas Summary (Includes Las Ventanas Drainage
Facilities No. 1 and No. 2 and Reaches 6, 7, and 8)

\7

LVDF No. 1 is a detention pond with 143 ac-ft of storage that occupies
over 34 acres of land. This pond accommodates all of the flows
discharged to it from the West Branch Calabacillas Diversion Channel
and the North Branch Piedras Marcadas Channel, and will be sized for 5-
year sediment accumulation. Total peak inflow in the 100-year storm is

2998 cfs, which is attenuated to a peak outflow of 49 cfs.

The outfall from Facility No. 1 is a 42" storm drain (Reach 6) that flows
north 2250 feet to where it intercepts the outfall of LVDF No. 2.

LVDF No. 2 is a detention pond with a storage of less than 10 ac-ft and

accommodates local flows from the region north of LVDF No. 1. Total

i HYDROV9411820\WWENTANAJ RPT.7/18/95 32
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peak inflow in the 100-year storm is 293 cfs, which is attenuated to a
peak outflow of 32 cfs. This pond outfails to a 36" pipe (Reach 7) that

flows eastward a distance of 150 feet.

At the confluence of the outfall from LVDF No. 2, the 42" outfall pipe
from LVDF No. 1 increases to a 60" pipe (utilizing the 60" pipe that was
salvaged from Golf Course Road) (Reach 8).

Over a distance of 1500 feet, the 60" pipe gathers local flows from the
northeast region of Las Ventanas, crosses Irving Boulevard, and outfalls

to the West Branch of the Calabacillas Arroyo.

The outfall discharges through a drainage easement to the West Branch
of the Calabacillas, directly north of the northeast corner of Las
Ventanas. This is to be a joint trench with a waterline being installed by
New Mexico Utilities, Inc. (NMUI). In addition to the original 25' drainage
easement, NMUI has acquired a 20' easement, and Sandia is obtaining
an additional 15' easement for AMAFCA, for a total easement width of 60
feet.

A USBR Type |V baffle-wall energy dissipator is proposed to reduce the

velocity of the 92 cfs flows where it exits to the natural arroyo.

Development and infrastructure Phasing

This section describes the anticipated project phasing with respect to the

permanent and interior construction of the AMAFCA outfall facilities. The interior
drainage facilities are described in a separate report entitied “Las Ventanas
Subdivision Interim Drainage Facilities.” Dedication of temporary and permanent
easements will occur at platting.
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Las Ventanas Land Treatment Types

Existing Conditions Developed Conditions
- - Percentage Treatment Type Percentage Treatment Type
Basin D A B C D Basin 1D A B c
- 3148 96 0 2 2 314BN 10 70 10 10
- 3158 98 0 2 0 3148S 10 70 10 10
316 98 0 2 0 3158 2 18 20 &0
- 317A 98 0 2 0 316NW 2 33 15 50
: 3178 g8 0 2 0 316NE 5 33 15 47
318A g6 0 2 2 316SW 2 20 18 60
- 3188 ¥ 0 2 2 316SE 2 23 10 65
319A 98 0 2 0 3178 4 20 22 54
- 319B 98 0 2 0 317A 7 14 20 59
320 98 0 2 0 318A 7 14 20 59
501 98 0 2 0 318BE& 4 20 25 51
- 502 98 0 2 0 318BW 7 14 20 59
503 98 0 2 0 319A 7 14 20 59
504 98 0 2 0 319B 5 20 25 50
- 505 96 0 4 0 320 7 22 22 49
601 98 0 2 0 501 7 14 20 59
602 98 0 2 0] 502 7 14 20 59
- 503E 4 20 30 46
{ 503M 4 20 30 46
N 503W 4 20 30 456
- 504E 4 20 30 48
504W 4 20 30 46
505 7 53 20 20
_m 601 7 14 20 59
| 602 5 18 20 57
]
o
|

k

L E
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IX. PRINCIPAL SPILLWAY DESIGN

The principal spillway for LVDD will be located along the east embankment of the
dam. At the inlet of the spillway will be an 12' high concrete riser tower feeding a 42"
diameter concrete cylinder pipe principal spillway with an invert elevation of 5395.00. A
32" orifice plate attached to the front of the 42" outfall pipe will limit flow from the facility
to a maximum of 79 cfs during the 100-year storm and 89 cfs during the 2 PMF (see

Appendix IV for riser and orifice design calculations).

The concrete cylinder principal spillway pipe will have an average slope of 1.24%
over 169 feet and will be connected to a downstream manhole (manhole #2). At this
manhole the outfall will turn north toward the Calabacillas Arroyo. The outfall
downstream of this manhole will be reinforced concrete pipe (RCP). Seven anti-seep
collars will be constructed around the concrete cylinder pipe at twenty foot intervals to
prevent piping (concentrated seepage) along the conduit. The seepage coliars will
extend 24" beyond the outside of the concrete cylinder pipe or to basalt if the pipe lies

within the basalt layer.

X. OUTFALL TO CALABACILLAS ARROYO

The outfall pipe to the West Branch of the Calabacillas Arroyo is divided into
three distinct reaches: Reach #6, #7 and #8 (see "Plans for Construction of Las
Ventanas Detention Dam Qutfall “, BHI, June 1996 for details).

Reach #8 consists of 42" Class |ll, RCP at a constant slope of 0.56% from
station 40+00, just north of manhole #11, to manhole #8 at station 26+07.43 (see
Appendix V for Pipe Class Calculations for each reach). The outfall pipe from the

detention dam will connect to Reach #8 at the stubout north of manhole #11.

Reach #7 will carry flow from the LVDD #2 to manhole #8 and will be designed

and constructed at a later date.

M:HYDRQO'\95285A22'2 12 1'FINALDES.DOC - 9/18/96 1 3



Reach #6 consists of Class Ill, RCP ranging in size from 54 to 66 inches. This
reach carries the combined flow from the LVDD and LVDF #2, as well as runoff from
the future extension of Irving Boulevard, into the West Branch of the Calabacillas
Arroyo. The pipe slope of Reach #6 varies from 0.43% to 0.60% from manhole #8 to
manhole #2 at station 13+80. It then drops steeply at a slope of 15.54% to manhole #1
located at the top slope of the West Branch of the Calabacillas Arroyo at station 12+52.
Reach #6 continues to drop at a slope of 22.59% from manhole #1 to the outfall located
at the base of the arroyo. Erosion is controlled at the outfall by a 6' thick derrick stone
apron. Hydraulic grade lines were calculated for Reach #6 and #8 using a spreadsheet
program (see Appendix VI), the results of which are shown on the construction plans.

A summary of the pertinent pipe parameters and flows for Reach #6, #7 and #8 are

shown in Table 2.

TABLE 2
PIPE DATA FOR REACH #6, #7, AND #8
Reach Pipe Size(s) Type & Class Slope Length | 100-Year

# ' Flow

6 54" to 66" RCP, Class lll | 0.43% t0 22.59% | 1523.43 149 cfs
ft.

7 TBD* TBD TBD TBD 32 cfs

8 41" RCP, Class I 0.56% 1392.57 73 cfs
ft. i

*  Pipe size, type, class and length of Reach #7 will be determined at a later date when LVDF
#2 is designed.

A. OUTFALL ENERGY DISSIPATION AND EROSION CONTROL

Due to the steep slope of the outfall pipe entering the West Branch of the
Calabacillas Arroyo, a dumped rock outlet apron is necessary to minimize erosion in the
arroyo. The dumped rock outlet apron will consist of derrick stone approximately 6’

deep and 40’ wide by 37.5 fee long (see construction plans for details).
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