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November 7, 2002

Pamela L. Thies, PE
Bohannan Huston, Inc
7500 Jefferson NE
Albuquerque, NM 87109

Re: Vittoria at Ventana Ranch (Tract J) Drainage Report
Engineer’s Stamp dated 10-4-02, (B10/D3F)

Dear Ms. Thies,

Based upon the information provided in your submittal dated 10-7-02, the above
referenced report is approved for Preliminary Plat action by the DRB. Prior to Final Plat,

Work Order or Grading Permit approval, please resubmit your report to address the
following comments.

* Please modify the grading plan to include future grades of Paseo del Norte in order to

verify that the pond may be able to be removed or drain to a storm drain in the future
PDN R/W.

* Add enough conceptual master planning for Paseo del Norte (to the Piedras Marcadas
outfall) to determine runoff amounts and critical analysis points for future
development downstream.

If you have any questions, you can contact me at 924-3986.
Sincerely,

Bradley L. Bingham, ’;E

Sr. Engineer, Planning Dept.
Building and Development Services
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l. PURPOSE

The purpose of this report is to present the drainage management plan for Vittoria
Subdivision at Ventana Ranch, also known as Tract J at Ventana Ranch, and to obtain approval of
the preliminary plat and grading plan by the Development Review Board (DRB). The proposed
development of the Tract J Subdivision consists of 107 single family detached residential lots on

approximately 19.39 acres.

This report references the following City of Albuquerque and the Albuquerque Metropolitan
Arroyo Flood Control Authority (AMAFCA) approved studies prepared for the Ventana Ranch
Subdivision development: 1) the Las Ventanas Subdivision Drainage Master Plan, dated April
1995, 2) Ventana Ranch Tract [, October 2000 and 3) Ventana Square Tract H & J — Conceptual

Drainage Plan, dated October 2001

The Las Ventanas Subdivision Drainage Master Plan, dated April 1995 (hereafter referred

to as the LVDMP), was prepared to summarize the findings of a hydrologic analysis of existing and
developed drainage conditions for the proposed Las Ventanas Subdivision and formulates a
drainage master plan for the development of the property. The report evaluated drainage in Las
Ventanas Subdivision based on the Piedras Marcadas Hydrologic mode! prepared by Molzen-
Corbin & Associates in 1993, and provided a conceptual plan for drainage in order to determine
drainage facilities sizes and total costs. In addition, it provided drainage outfall alternatives for the

Las Ventanas Subdivision. Excerpts from this report are included in Appendix A.

Ventana Ranch Tract I, October 2000, lays out the drainage plan for Tract |, now known

as La Scala Subdivision. A storm drain system that conveys flows from the northern portion of
Tract J across Tract | to the AMAFCA Las Ventana Drainage Detention Facility is detailed in this

report. This storm drain and associated calculations are included in Exhibit 2.

Ventana Square Tract H & J — Conceptual Drainage Plan, dated October 2001, details

proposed grading and drainage for Tracts H and J and includes calculations for the temporary

retention pond on the south end of Tract J. Excerpts from this report are also included in

Appendix A.
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1. METHODOLOGIES

Please refer to the above referenced reports for the specific methodologies used in

preparing those individual reports or plans.

Site conditions are analyzed for a 100-year, 6-hour storm event in accordance with the
City of Albuguerque Drainage Ordinance and the Development Process Manual (DPM) Volume 2,

Design Criteria, Section 22.2, Hydrology, for the City of Albuquerque, January 1993.

The site, as described in the ‘Site Location and Characteristics’ section below, is
approximately 20.47 acres. Therefore, Part A of the DPM, Section 22.2, which provides a

simplified procedure for projects with sub-basins smaller than 40 acres is used.

The existing approved drainage reports referenced in the preparation of this plan are the
‘Las Ventanas Subdivision Drainage Master Plan” (LVDMP) prepared by Bohannan Huston
(originally dated April 1995 and updated October 1995), and the “Ventana Square Tr. H & J -
Conceptual Drainage Plan" prepared by Bohannan Huston (October 2001).

. SITE LOCATION AND CHARACTERISTICS

Ventana Ranch is a 940-acre development located west of Paradise Hills between Paseo
del Norte and lrving Boulevards. Tract J is located in the southeastern quadrant of the Ventana
Ranch Master Plan. The site is bounded by Ventana Square (Tract H) to the west, future Paseo
del Norte to the south and Paradise Blvd. to the north. An existing undeveloped parcel is located to
the east of the site. See Figures 1 & 2.

The site consists of mass graded terrain with gradual slopes ranging 1% to 4%. The soil
throughout this region has a Hydrologic Soil Group (HSG) classification of Type “A”. Type “A” soils
are known to have infiltration rates and are typically found in desert climates similar to that of
Ventana Ranch. An outcrop of basalt exists in the central portion of Tract J. A portion of this

outcrop will remain undeveloped in lieu of constructing two (2) lots.
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IV. EXISTING HYDRAULIC AND HYDROLOGIC CONDITIONS

The initial existing conditions for the proposed subdivision, Tract J, are described in the
LVDMP. Tract J is located in the eastern portion of basin 315B (basin J2) and the southeast
portion of Basin 316 (basin J1). This site has been mass graded per the approved mass grading
plan. (See Appendix A.) Current drainage patterns in basin J1 (14.42 ac.) direct the flow to the
south to the existing temporary retention pond constructed with approved drainage plans under
drainage file # B10/D3C (See Exhibit 3). Offsite flows from Ventana Square (Tract H), west of
Tract J, drain to the southeast. At this location approximately 60 cfs is discharged to the retention
pond on Tract J via a swale, which is currently being constructed with the improvements on Tract
H-12, a portion of Tract H. No other offsite flows impact this site. Details for this retention pond
appear in Appendix A, in the excerpt from the LVSMDP and in Exhibit 3, the Existing Drainage
Basin Map. Basin J2 (5.21 ac.) flows north through an existing storm drain located in La Scala
Subdivision (See Exhibit 2) to AMAFCA Las Ventana Drainage Detention Facility #1.

V. PROPOSED HYDRAULIC AND HYDROLOGIC CONDITIONS

For clarification throughout this portion of the report, please refer to the Existing Drainage
Basin Map, Proposed Drainage Basin Map and the Grading and Drainage Plan enclosed in the

Exhibit section of this report.

For this report existing Basin J2 is referred to as developed Basin A and is subdivided.

Existing Basin J1 consists of developed Basins C,D and B which is also subdivided.

Discharge (Q1o0= 65.84cfs) generated by Tract J will flow through the proposed internal
streets into inlet and storm drain systems to two outfall points. One outfall point is the temporary
retention pond located at the far south end of the site. This pond will receive all of the flow from
Basin C (0.88 cfs), Basin B (42.06 cfs) and Basin D (6.03 cfs), which is the area in and around the
retention pond. The second outfall point is a storm drain system constructed with La Scala

subdivision. (See Exhibit 2) This storm drain extends from the northern portion of Tract J, across
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Paradise Blvd. through the La Scala subdivision and outfalls to AMAFCA Las Ventanas Drainage
Detention Facility #1. A series of proposed inlets and storm drain will tie to the existing 30" stub out
and will receive the majority of the flow from Basin A, a small amount of residual runoff will flow to
Paradise Blvd. An existing Type “D” inlet in sump condition located in Paradise Bivd. will intercept

this residual flow.

On-Site Basins: For the following portion of this report refer to Appendix B.

The proposed site is divided into four (4) primary on-site basins. Each of the
basins is discussed in further detail below. See the proposed drainage basin map (Exhibit

4) for analysis point (AP) locations

Basin D (2.16ac, Q100=6.03 cfs), as mentioned previously, is the area that

encompasses the retention pond.

Basin C (0.32 ac, Q100=0.88 cfs) is a small basin that drains directly to the

retention pond through a swale.

Basin B (12.06 ac, Qi00=42.06 cfs) includes the streets, internal to the subdivision,
and sixty-nine (69) proposed lots. This basin as a whole drains to the south and is divided
into six (6) sub basins. Basin B1 (11.07 cfs) drains on the surface through the street and
combines with Basin B2. Basin B2 (6.06 cfs) drains to the west side of the street and
Basins B3&B4 (13.66 cfs) drain to the east side of the street, these basins combine with
Basins B5&B6 to drain into sump inlets (AP-3). The total flow from Basin B ouffalls to the

retention pond. See street and inlet capacity calculations in Appendix B.

All of the developed flow from the southerly portion of Tract J (Basins B, C and D)
will be collected in the existing temporary pond located in the southwest corner of the
subdivision. The total volumetric runoff, for the 100yr-24hr storm, collected in this pond is
201603 cf. The actual pond volume with 2’ of freeboard is 294161 cf. See Exhibit 3 for

pond volume calculations

Basin A (4.78ac, Qie0=16.67cfs) includes internal streets and thirty-eight (38)

proposed lots. This basin is divided into five (5) primary sub basins. All flows in Basin A
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that are intercepted by inlets will drain through a storm drain system built with the La Scala
Subdivision project (drainage file # B-10/D3D) and has an allowable flow from Tract J of
23.00 cfs. See Exhibit 2

Basin A3 generates 5.68 cfs and drains on the surface north to combine with
Basin A4 (5.3 cfs). This flow then combines with the flow from Basin A2, which generates
2.02 cfs, and Basin A5, which generates 0.52cfs. Two double grate inlets, at AP-1,

intercept the majority of this flow (12.45 cfs) and allow 1.08cfs of bypass flows.

Basin A1 generates 3.14 cfs and drains to AP-2 where 2.64 cfs is intercepted with

0.50 cfs bypassing.

The total flow intercepted in Basin A is 15.09 cfs. The total bypass flows from
Basin A, AP-1 & AP-2, is 1.58 cfs and will drain into Paradise Bivd. This bypass flow will
be picked up by an existing Type “D” inlet and will drain through the La Scala storm drain.
The total flow in the La Scala storm drain is 16.67 cfs and is well below the allowable
23.00 cfs.

VI. POND NOTES

The pond located on Tract C (See Preliminary Plat — Exhibit 1) will have a covenant to be
owned and maintained by the Las Ventanas Limited Partnership. In the future, this tract will be
deeded to the Ventana Ranch Community Association (VRCA) as an asset to that organization.
(The master covenants and financial statements of the VRCA are available to the City of
Albuguerque for review if necessary.) The VRCA will have the right to develop this tract as a
neighborhood park or open space upon completion of permanent drainage outfall. This tract

cannot be subdivided and developed in the future as individual lots.
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Vil. CONCLUSION

Increases in runoff, depth and velocity due to proposed development are within
parameters anticipated within the previously approved “Ventana Square Tr. H & J — Conceptual
Drainage Plan” for this area. These flows can be safely conveyed and/or retained by the
improvements proposed in this drainage plan to existing drainage facilities, which have adequate
capacity to accept such runoff. Erosion and dust control, consisting of erosion control berms,
snow fencing and sedimentation basins, are proposed to prevent soil washing or blowing into
paved streets, storm drains, and existing development areas. Therefore we believe this report

supports the preliminary plat and grading plan submittals and should be approved as requested.
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The main reasons for the difference in LVDF No. 1 developed flows from the
PMDMP are:

> The Las Ventanas drainage scheme maximizes the drainage area into
A the pond by diversions of "500” and "600" basins. This has increased
the contributing basin area to over 2 square miles from the PMDMP's 1.3
square miles. This correspondingly has reduced the flows going to the
Calabacillas and the Middle Branch Piedras Marcadas.

> The Las Ventanas development scenario is different from that assumed
by the PMDMP.

The differences in the contributing drainage arees are pictured in Figure 5,
~ Contributing Basins for Las Ventanas Drainage Facility No. 1.

The two city ponds in Basin 503W and Basin 315B are summarized in Table 3.
F_oJIowing Table 3 are brief descriptions of flow scenarios for the ponds.

Table 3 A
_ 'Cig Ponds _
Drainage Flowrate | Total
Area (cfs) Storage Depth
Name : (sq mi) In Out (ac-ft) (ft)
503W Pond .034 73 - 13 1.7 3.5
315B Pond 047 107 0 4.5 7

The city pond in Basin 503W intercepts flows from Basin 502 entering Las

Ventanas just south of the northwest comer of the subdivision. This pond reduces
flows from 73 cfs to 13 cfs. ‘
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The city pond proposed for Basin 315B is a temporary retention pond because
there is no existing storm drain into which these flows can be discharged. As long as
it is a temporary retention pond, maintenance will be the responsibility of the property
owner. The pond may be reconstructed into detention or eliminéted when
downstream improvements or capacity become available. As a detention pond, flows
are reduced from 107 cfs to 39 cfs, which approximates the existing condition

flowrates.
6.5 Synopsis of Developed Flow L .
The following is a synopsis of the flow pattemns for Las Ventanas:

> Waest Branch Calabacillas Diversion System: Basins 502, 503W, 503M,
504E, and 316NW are routed to LVDF No. 1 via the West Branch
Calabacillas Diversion Channel, :_316NE is added to thesé flows, and the
sum is discharged into LVDF No. 1 from the northwest.

> North Branch Piedras Marcadas System: Basins 501, 504W, 319A,
319B, 318A, 318B, 317A, and 316SW are routed via Tributary A,
Tributary B, and the North Branch Piedras Marcadas Channel. Basins
601, 602, and 317A are routed as street flows to the North Branch
Piedras Marcadas Channel and summegd. The cornbined flows are

summed with 316SE and discharged from the ehannel into LVDF No. 1
from the west.

> Basin 320 discharges to LVDF No. 2 in the east of Basin 320. Facility
No. 2's discharges are added to the same pipe that outfalls from LVDF
No. 1. Basin 505 is also added to this pipe as it exits Las Ventanas at
the northeast comer of the property. The sum of the flows are conveyed
to the West Branch of the Calabacillas.

1AHYDROAA11820WENTANAI.APT-7/1098 25
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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 comer 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
Faciiities No. 1 and No. 2 and Reaches 6, 7, and 8)

> 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
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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 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 Amroyo.

> The outfall discharges through a drainage easement to the West Branch
of the Calabacillas, directly north of the northeast comer 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 IV baffle-wall energy dissipator is proposed to reduce the
velocity of the 92 cfs flows where it exits to the natural arroyo.

74 Development and Infrastructure Phasing

This section describes the anticipated project phasing with respect to the
permanent and interior construction of the AMAFCA outfall faciliﬁes. 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.
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Sandia Properties intends to develop the Las Ventanas Subdivision from the
south to the north. The southem one-third of the property will be constructed first.
Due to the shallow depth to rock on the eastemn portion of the site, earth from the
westem portion will be placed on the eastem portion to provide enough soil cover for
utility services. This will minimize the amount of rock excavation.

The anticipated yearly build-out for Las Ventanas will be 190 to 250 lots.
Table 4, Development and Drainage Outfall Phasing, describes the proposed build-out
through the year 1999.

Table 4
Development and Drainage Infrastructure Phasing

Cumulative No.

Year of Lots Buiit AMAFCA Outfail Activity

1995 - -

1996 250 Sandia to design outfall
diversion and dam

1997 450 AMAFCA build outfall diversion

1998 640 AMAFCA start dam construction
September 1998

. 1999 890 AMAFCA construction of dam
compiete by May 1999
—

The increased runoff from the development of lots will be accommodated in the
two existing playas through construction of the first two phases. The two playas have
enough volume to store upstream existing flows and flows from individual
developments fotaling 450 residential units. Before any more than 450 lots can be
developed the outfall diversion to the Calab}acillas will need to be constructed. With the
outfall diversion constructed and the Loop Road Playa removed, a total of 640
residential units can be constructed. Any lot development beyond 640 lots will require

I\HYDRO\G411820\VENTANAJ.RPT-7/10/98 34
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LVDF No. 1 to be under construction. While LVDF No. 1 is under construction an
additional 250 lots can be developed. LVDF No. 2 will be built when the basin that
drains to it (Basin 320 in northeast Las Ventanas) is developed. Sandia Properties will
maintain the two playas prior to the construction of LVDF No. 1 by AMAFCA.

INHYDRO\S4 11820\VENTANAJ AP T-7/10/95 35

[0



Six's91e0”0JpAUE L LOE0r0IPAU/API/EL LOE00:d

[ %ovs |=a%

og/spun 19°s =N
00°L01 spuun
106,  saioe

uonemajed -y ‘ub3z Wda

*ajqe} siyl ul peyos|jes S| pue paujuwielap
seMm (Y, 10} aBeiaae payyBiom e suiseq asay) Jo4 "sjuiod sisAjeue Buneals jo asodind ayy 10} papIAIp aJom Y B ‘ZV ‘LY suiseg ") pue g sadhy

usueal) puej usamyag Ajusae pangLysip ale sebejuadiad Bujuiewas ay) ‘p-y uopenba WJqa ayp Buisn pejeinojes ale seBejuassed snoiasedw) :§31 0N

LY, 25 | 960 €09 6.7 %00 %0°06 %0°04 %00 91’z |219'982Zv6 q uiseg
901} 90k 560 880 SLT %00 %0°06 %0 %0’ 2€'0__ [S0E'8LOVL J uiseg

i £2001 Sl 89S | eve %0°¥S %0°€Z %0°€Z %070 £9'L £004.L 98

. 6£86 svl 8S'S &3 %0VS | %0°€e %0°€2 %0°0 09’ 96969 s8

. 6SIEL 5¥'h oL er'e %OVs | %0z %0'€Z %00 vz 612£6 va

. 9v60L ] 12’9 ev'e %OYS | %0€z %0°€2 %00 8L} 26522 €8

0001 s¥L | 109 or'e %OYS | %0€Z %0'€Z %00 vl 56252 28

. £6¥6L Sr't SO’k 6v'E %OYS | %0°€2 %0'€2 %00 e 9808¢} -

T Sri so'zy or'e %0Ys | %0€2 %0°€2 %00 907 | 9€6576 69 | @uiseq

i R .

L ze6 8L Sl 250 6v'e %0YS | %0°€2 %0'EZ %0°0 51°0 ¥€S9 sv

L Lres 9267 Sl 0€s | 6veE %OYS | %0€2 %0°€Z %00 z5't 11299 v

, €200k |  ¥5S8 S¥'h 89S | 6vE %OYS | %0°€e %0'EZ %00 €91 €002 v

496 | _wp0E Sk | 202 er'e %0YS | %0°€2 %0°€Z %00 | 850 59252 v

. vESS | gy SFL | BVE 6r'e %0VS | %0€2 %0°€2 %0°0 060 ¥0Z6¢ v

| e6e6z | £80Sz . Svh | 199) 6v'e %0VS | %0°€2 %0°€Z %0°0 8Ly | 812802 8¢ | vuiseg

t o (49) | (49) | (seyou) |~ (ss9) (-oe/s39) a 2 8 v (ov) | (14708} # a_

LOHooLA | *t(00L)A 3im . (oolo (o0t)o safejusdiad Jusueal | pue easy ealy snun Nisve

| | 1]:0u0Z ‘Z'ZZ UoNJ8g WAQ 94} UC Paseq S| Aqe} SIYL

. ?jqe] eyeq uiseg suonipuo? juawdopaaq arewnin

,. SNOLLYINDTVO NISYE HONYY YNVINIA @ rLovyl




'suonejnales Ajoeded Joj g xipuaddy 9sg "quna Jo doj 0} Ladap & 1e painsesuu si pue jeans 7/| 1o} Aoedes peoy ,

SX"SIUI0d SISABUM0IPANDPIE, 1 0E0:d

Py, eebagnop-z)  BEEd 000 000 €012 €012 dwns S0Zv  kdwea’vd’ed'za’lg £
"PAIg 8SIDRJEH 0} MO} SSedAg |ejoL 85}
19l . elesbagnop-1i 0642 050 050 9T %95°¢ vl'g LY [4
Jouly, Sjesbojgnop-z] 06/ 80'} 80} 99'¢ 658 %99'¢ £6'¢) SY 8 'Y eV TV }
(s49) (s30) Mmoi4 Mol Moj4 adojs (s39) (s) uiseg Julog sisAjeuy
S9JON Ryoeden 1901)S Ul ssedAg | paydasusju] pejdasiaug Joans Mo[4 NS Bugnquuon
POy lejol puz 15}

f39..1 ¥Od S3ILIOVAVD 13INI - SNOILVINDTVI LNIOd SISATVNY

N
aQ



3 4

_ = = — =

~ - Uaagasi

s S
e ==

B-3



—~

avod O34N80

B-4



A 360%.0UT
EhE Ak PC PROGRAM STREAM SEPTEMBER 1994 ek kdk
Street A S= 3.60%
0 MANNING'S N= .017 SLOPE= .036
UPOINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
1 0.00 0.84 5 11.00 0.12 9 41.17 0.67
2 8.37 0.67 6 25.00 0.40 10 41.62 0.67
3 8.83 0.67 7 39.00 0.12 11 50.00 0.84
4 9.00 0.00 8 41.00 0.00 12 0.00 0.00
0 WSEL DEPTH FLOW FLOW WETTED FLOW  TOPWID VEL ENERGY
INC AREA  RATE PER VEL HEAD HEAD
(FT) (FT) SQ.FT. (CFS) (FD (FPS) (FT) (FT) (FT)
0.05 0.05 0.04 0.1 1.72 1.37 1.64 0.03 0.08
0.10 0.10 0.16 0.4 3.44 2.18 3.28 0.07 0.17
0.15 0.15 0.39 1.0 6.92 2.44 6.68 0.09 0.24
0.20 0.20 0.85 2.4 12.02 2.84 11.70 0.13 0.33
0 %% E O S4 EE R g SR o8 g
0. . . . . . . . . )
O35 035374164 —27.33 44026 780 30— 065 & 1= Tner
0.40 0.40 5.20 25.5 32.44 4.90 31.80 0.37 0.77 0”690{5
0.45 0.45 6.81 39.5 32.94 5.80 32.23 0.52 0.97 L
0.50 0.50 8.42 56.2 33.04 6.67 32.25 0.69 1.19 ,*
0.55 0.55 10.04 75.1 33.15 7.48 32.28 0.87 1.42 D= 055 *(’
0.60 0.60 11.65 96.0 33.25 8.24 32.30 1.06 1.66
0.65 0.65 13.27 119.0 33.35 8.97 32.33 1.25 1.90
0.70 0.70 14.96 135.0 37.26 9.02 36.21 1.26 1.96
0.75 0.75 16.89 152.1 42.19 9.01 41.13 1.26 2.01
0.80 0.80 19.07 173.0 47.12 9.07 46.06 1.28 2.08
0.84 0.84 20.99 192.5 51.06 9.17 50.00 1.31 2.15
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Ehiid

Street A S= 3.60%

PC PROGRAM STREAM

A 360%.0uT
SEPTEMBER 1994

0 MANNING'S N= .017 SLOPE= .036
OPOINT DIST ELEV POINT  DIST ELEV  POINT DIST ELEV
1 0.00 0.84 5 11.00 0.12 9 41.17 0.67
2 8§.37 0.67 6 25.00 0.40 10 41.62 0.67
3 8.83 0.67 7 39.00 0.12 11 50.00 0.84
4 9.00 0.00 8 41.00 0.00 12 0.00 0.00
0 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) (F1D)
0.05 0.05 0.04 0.1 1.72 1.37 1.64 0.03 0.08
0.10 0.10 0.16 0.4 3.44 2.18 3.28 0.07 0.17
0.15 0.15 0.39 1.0 6.92 2.44 6.68 0.09 0.24
0.20 0.20 0.85 2.4 12.02 2.84 11.70 0.13 0.33
0725 025 1,56 5.2 17713 3.30 16.73 0.18 0.33
0.30 0.30 2.52 9.8 22.23 3.89 21.75 0.23 0.53 0’508(}(\‘5
0.35 0.35 3.74 16.4 27.33 4.40 26.78 0.30 0.65 YT -
0.40 0.40 5.20 25.5 32.44 4.90 31.80 0.37 0.77 _
0.45 0.45 6.81  39.5 32.94 5.80 32.23 0.52 0.97 D702\
0.50 0.50 8.42 56.2 33.04 6.67 32.25 0.69 1.19
0.55 0.55 10.04 75.1 33.15 7.48 32.28 0.87 1.42
0.60 0.60 11.65 96.0 33.25 8.24 32.30 1.06 1.66
0.65 0.65 13.27 119.0 33.35 8.97 32.33 1.25 1.90
0.70 0.70 14.96 135.0 37.26 9.02 36.21 1.26 1.96
0.75 0.75 16.89 152.1 42.19 9.01 41.13 1.26 2.01
0.80 0.80 19.07 173.0 47 .12 9.07 46.06 1.28 2.08
0.84 0.84 20.99 192.5 51.06 9.17 50.00 1.31 2.15
Page 1
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“***Shaded cells require user input. Non-shaded cells cannot be edited . ****

et HYDRAULIC GRADE LINE CALCULATIONS  *****

Manning's n= g 3
for pipe JUNCTION LOSSES
MH  BEND Total Low Dia. 3 Junct.
Structure Diam. Q Area Vel. K Sf Length Dia. Angle Hf Hb Hj Hmh Ht Losses HGL(dn) HGL(up) Point HV  EGL(dn) EGL({up) (in.) Angle <delta>y  Ht(inc.) Ht(dec.)
(in)  (cfs) (ft) (ft.)

000 000 000 000 000 0.65 5402.52  5402.52 0.0000 0.0650 0.0000

_ _
_ _
_ _
12.57 647 1436 | } 0.38 0.38
| i 005 0.00 003 0.00 008 540225 540233 0.65 540290 540298 0.0000  0.0000  0.0000
1257 6.47 1436 | [ 0.36 0.36
| | 000 014 0.00 000 014 540269 5402.98 0.5 5403.34  5403.48 0.2889 0.00 0.00
1257 5.7 1436 | | 0.07 0.07
| | 000 0417 000 000 017 5403.05 5403.08 0.64 5403.56 5403.72 0.0268 0.00 0.00
9.62 644 1006 | | 0.07 0.07
| | 005 000 003 000 008 540315 5403.23 5403.80  5403.88 0.0000 0.00 0.00
862 844 1006 | | 0.83 0.83
| | 000 033 000 000 033 540406 5404.73 0.31 5404.71 5405.04 0.6693 0.00 0.00
9.62 447 1006 | | 0.08 0.08
| | 000 0.00 002 0.00 0.02 540481 5404.82 0.31 5405.12  5405.13 0.0000 0.00 0.00
9.62 447 1006 | | 0.15 0.15 :
i | 000 000 002 000 002 540498 5404.99 0.31 5405.29  5405.30 0.0000 0.00 0.00
9.62 447 1006 | | 0.06 0.06
| | 000 003 000 000 003 540505 5405.05 0.34 540536  5405.40 -0.2066 0.00 0.00
491 469 410 | | 0.16 0.16
_ _

000 000 000 007 007 540521 5405.62 0.00 540555  5405.62

0.0000 0.00 0.07

ALLOWRRLE @ =23¢£s

APPRONED UNDER DRA\WKGE FILE .m.mv.o\owo
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