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DRAINAGE ANALYSIS , o <
comparison B. Wilshire Averue N - . = ! L.l wfs, Calcs for Qg Tl Q
The following analysis has been prepared to determine the extent of . . Qg = 11.3 . :' Q w W W N w
public infrastructure required in conjunction with the development A. Wilshire Avenue , 11.3 cfs = passes a Type ‘A’ Storm Drain ~ K o 4 :§ g
of the Covenant United Methodist Church. The required 1. .H‘mqle A \"()rr.“ . st 301 05 ot o spde’) 6.6 cfs 1n inlet Total Q = 6.8 cfs § 2 o o oQ o
infrastructure for drainage is related to conformance with the 1. Volume _ Q’Jw-‘af = ‘“‘,’b fs ) 18" RCP = 6.6 cfs Max = 15 cfs @ 2% slope QC Q
Drainage Ordinance. Criteria as stated in the Development Process Vr, Exist. "_33'300 + 22,080 + 11,750 + 26,600 Single "Af &rore ijet + 1 seri: ‘south side’; 4.7 cfs above ground Q g
Manual are as follows: = 93,730 cf . Qs,cap = -6 - ) W 3
Vi, pev. = 33,300 + 22,080 + 11,750 + 27,750 2. Double 'C’ St rm Iniet 1 in e les PR sgde ! ) 5.1 cfs = passes a Type Double ’C’ Storm Drain >
a. "in the event of the 10-year design discharge [depth] may not = 94,880 cf B . Qn,cap = 8.4 s 4.2 cfs in inlet Total Q = 11.1 cfs ~ x
exceed 0.5 feet in any collector or ARTERIAL street. One lane 8Vipo = 94,880 - 93,730 = 1150 cf (increase) Double *C* ~torr inlet nd n . e&s . ith ide’) 24" RCP = 10.8 cfs Max = 32 cfs @ 2% slope <
free of flowing or standing water in each traffic direction i sch Os,raf = 4.c ofs 0.5 cfs above ground ~ ~| o >
must be preserved on arterial streets." 2. Discharge ] 1. Double Storz: anlet ¢ d 0 ser ‘north side’; d @ A @
Or,Exist. = 21.9 + 4.5 + 6.8 + 16.1 = 49.3 cfs Sneap T o6 ot 0.5 cfs = passes a Type Double ’C’ Storm Drain N| « wul o olQ| 5
b. "The product of depth times velocity (dv) shall not exceed 6.5 T, Dev. = 21.9 + 4-5_+ 6.8 + 16.5 = 49.7 cfs fouble rCv st rmoIniet (1. .n ser .- ‘wouth side’ 0.5 cfs in inlet Total Q = 11.3 cfs Q| e 5‘55 28;‘-‘& S
in any location of any street in the event of a 10-year design AQigo = 49.7 - 49.3 = 0.4 cfs (increase) Ca, gy = 1 7 uts 24" RCP = 11.3 cfs Max = 32 cfs @ 2% slope %) § olo g Efgs o
storm." . G s iy neede | AT ] By oty S
B. Wyoming Boulevard (O, = - cts to wyomi:y Blvt Y. E. from ‘nerth side’) Q, & Qg Jjoin to a 42" RCP (manhole) B g %5§8§528 oo
v = fps; d = depth above gutter flowline. (Qq = .t cfs tc Wyominy Blvd. “.E. from ‘south side’) Total Q = 21.8 + 11.3 = 33.1 PEALE o FoZqLo (=
1. '\Jolume _ . 6o 5 700 14 99 10 800 = 188 160 cf 42" RCP = 33.1 cfs 42" Max = 72 cfs @ %% slope e “.
As shown on the Watershed Map, four drainage basins contribute yTr Exist. _16%56 670 (1 ; 300 + ;6’303 1 10 800 = 200070 gf C. Wyoming Bouleviard N.E. 1.3 cfs above ground 1] W |Q S z
runoff to Wilshire Avenue N.E., a local street. In addition, two AV oS 200,070 - 188,160 = 11,910 cf (increase) ‘ Outside joins with 10.7 cfs to become 12 cfs ‘ 3 ot o Q E w (b T
drainage basins contribute runoff to Wyoming Boulevard N.E., a 100 ’ ' ' 1. Wyoming Boulevard N.E.: Q, = l... Cts It meets a single ‘A’ Storm Inlet after inlet has drained s N i 1w qla|<T Q 2 .
Principal Arterial. Because the tabulated discharge rates exceed 5 Discharge + Intersection Q = 3.1 cfs It takes 5.4 cfs from 18" line % T e T INEYA I ¢ <
the above referenced criteria for street flow, an underground storm ) 0 _ 8.2 4+ 3.7 + 6.7 + 4.0 = 22.6 cfs Q = 15.3 cts Qrot = 38.5 cfs — . i e L LN S g ¥ <
drain system has been identified. As shown on the paving plan and o ErIst s e 4.0 4+ 10.1 + 6.7 = 29 ofs _ , outside = 6.6 cfs VICINITY MAP C-19 b3 r PR g "N \
profile sheets, street grades have been established and storm Aa' D 9.0 - 22.6 = 6.4 cfs (increase) a. Single 'A’ Storm Inlet (South of Intersection) _ . — NN Sio Q
inlets located on both Wilshire Avenue N.E. and Wyoming Boulevard 100 . . . Qcap = 6.0 cfs . It megts a double ’'C’ Storm Inlet after inlet has drained from SCALE: {"=800' (APPROX ) b) ~ Z Q W N
N.E. The storm drain will ultimately drain south to discharge to II STREET HYDRAULICS b. Doubie ’'C’ Storm lniet (South of Intersection) 18" line g | g ki %
the North Arroyo de Domingo Baca. The gradient of storm drain ’ Qcap = 5.2 cfs %) \l‘\l 2} 8 < L TERY] N X
0 . 3 . . . . 3. : d
piping has been established equal to the street gradient. Normal depth is calculated for both streets using Manning’s o o a1 ofs ét ta=ke452 . 9Cfcsfs § a; o N ‘; 3 § g M E‘
. . s Equation. The sequent depth is used f Wi i A remaining . 07 . : tot ) N
The calculations which appear hereon analyze the existing and dgtermine total flo?vudepth ipnclud?ng St?xe hograullliihl'i]en dV:néf to It meets with United Methodist Church Runoff outside = 2-7 cfs J E Sl ‘g Q 8 \'}g ~
developed conditions for the 100-year, 6-hour rainfall event. Y jump c@epth- Q = 16.8 cfs It meets United Methodist Church Runoff Q = 11.0 cfs X @ VX 3 ~|© > |\
Where discharge rates and volumes have been previously identified, : - Qnax = 20.9 cfs Qoutside = 13.7 cfs NN 0%
; Input Criteria: it i $ AN L ([ 3 N
those values have been reprinted below. Where values did not _ 13.7 cfs = 13.2 cfs so it is o.k. for 10 year Q T ? ol < ) 0
presently exist, current calculations have been performed. Using ' a) Manning’s n = 0.017 2. Wyoming Boulevard N.I::.: Qo = 10.7 cfs _ ' _ Q & N 2 { Y t
the Procedure for 40 Acre and Smaller Basins set forth in the b) Cross sectional geometry + Intersection Q = _1.3 cfs Storm Drain Hydraulics Pipe Flow < % a Q| YuiL N g
Revision of Section 22.2, Hydrology of the Development Process c) Normal depth Q = 12.0 cfs ' . . ‘ . . Eﬁ vi w13 ~ W ﬁ § QO Q
Manual, Volume 2, Design Criteria, dated August 1991, normal depth ' ' Using Fe1ild’s Hydraulics Calculator for Gravity Flow in Pipes : 3 NI RSN W ;‘S n
street flow has been calculated by the Manning Equation. For A. Wilshire Avenue N.E. a. Single ‘A’ Storm Inlet (South of Intersection) W 2')) 8 % U\ L ¢
supercritical conditions, the sequent depth method has been used. Qca%~ 5.4 cfs ‘ da = 18" n = 0.013 s = 0.02 Qcap = 15.0 al INly S X .
Storm inlet grating capacities have been evaluated using the A = 4.08 sf b. Double ’C’ Storm Inlet (South of Intersection) d = 18" n = 0.013 s = 0.005 Qeap = 7.6 % < \g \‘il Y Vi
nomographs set forth in the DPM and reprinted hereon. Pipe flow A" = 2,47 sf Qcap = 3:9 cfs d =24" n = 0.013 s = 0.02 Qcap = 32-0 N Q| 3 ‘Q 3 O )
capacities are calculated using the Manning Equation. P> = 20.484 ft - 0.7 d = 24" n = 0.013 s = 0.005 Qecap = 16.0 NI ES 8 NN
n~ ¢ Qremaining = 2-7 cfs , d = 42" n = 0.013 s = 0.005 Qeap = 72.0 Tlo-|V PR
PE/I; 1>.85 f2t/3 It meets with United Methodist Church Runoff P N % 8 2 SIS
CALCULATIONS R/ = (A/P) 0 = 11 cfs WIOISIR Q| |T ||
s/2 = 0.1892 (@ 0.0358 slope) Quay = 13.7 cfs <|< T(Ox E ,1“
I. HYDROLOGY Q0 = 35 cfs : |9V B0
. L D. Wilshire Avenue: Q = 49.7
Site Characteristics Max Q. acity of one side of road before it flows over the {Divide by two becalﬂosoe of 2 sets of inlets on each side) &
o ) crown 1s 23.1 cfs, so the rest flows to the south side of the @ . : . g
1. Precipitation Zone 3 road (11.9 cfs) 25.3 cfs = Passes a Type ‘A’ Storm Drain 1. Street Hydraulics on Wyoming (1 dry driving lane) > o
2. Pg 100 = P3go = 2.60 Q, = 23.1 cfs @ d = 0.484" It leaves with 15.65 cfs above ground 9.2 cfs in Inlet n = 0.017 Qlwn
3. Total Area (Ag) Q. = 11.3 cfs @ d = 0.388" Total = 9.5 cfs d 0.555 Nlw
4. Land Treatments ) 18" RCP = 9.2 cfs 18" Max Q = 15 cfs O0.K. @ 2% slope A = 5.66 sf J| =
a. Tierra La Cueva - Unit 2 Use Sequent Depth Method due to supercritical flow in Wilshire P = 24.00 ft I g
(refer to (;19/09A) Avenue N.E. 15.8 cfs = Passes a Type Double ’C’ Q 13.4 cfs %
b. I(Ja Cffuevz Hégg/gi?ool - 8.6 cfs in Inlet, Total = 17.8 cfs L|a E—
reter to d = 0.5d,;[(1+8F“)* - 1] (eq. 3-21 from Open Channel 24" RCP = 17.8 cfs 24" Max Q = 32 cfs O.K. @ 2% slope - ~ S|
: ; - 1 ‘ Free lane = 11.5 ft = 12 ft
'(I:‘. t&%ﬂ&%&w (Ag - 3.44( Z;c/:) ) . sed § Hydraulics by Ven Te Chow) it leaves with 7.05 cfs above ground =~ E.
reatmen rea (sf/ac % F = v / (gd;) 5 F
. or a 12’ dry lane
g liglggg;g;g 3;;’ 7.05 cfs = Passes a Type Double ‘C’ d = 0.5457 y E;
' . - V = Q/A; 5.5 cfs in Inlet, Total = 23.3 cfs . : .
] G = 32.2 f‘t:/sec2 24" RCP = 23.3 cfs 24" Max Q = 32 cfs O.K. @ 2% slope ?lgfggznfeolgl;gegtg gig’w?in Items 1 & 2 é )
d. Wyoming Boulevard (A; = 0.98 Ac) V, = Q,/A, = 23.1/4.08 = 5.66 fps it leaves 1.55 cfs above ground = Ve . - Y- S o
Treatment Area (sf/ac) 3 V., = Q./A_, = 11.3/2.38 = 4.75 fps 0 P4
B 12,600/0.29 29 s S%43°
' /0. -4 F, = 1.43 It reaches manhole where north and south RCP meet
g 13,800/0.31 32.2 Fg = 1.35 SO Q = 46.6 cfs
16,500/0.38 38.4 - 42" RCP = 46.6 cfs 42" Max = 73 cfs @ %% slope &
d = 0.77 ft < 0.87 ft (max. allowable depth in street) Th ;
5. d Treat n,seq _ , _ _ e DPM requires that flow depth does not exceed 0.5 ft. for the
g?velggggrgaga Cigsamfngnit 2 - No change ds’seq = 0.58 ft < 0.87 ft (max. allowable depth in street) 3.1 cfs above ground meets Quyoming =11-2 cfs = 15.3 cfs ten year storm. Calculated curb height = 0.555 ft.
b. La Cueva High School - No Change dv = (d) (v) Water above ground meets a single ‘A’ inlet on Wyoming <
c. _Wilshire Avenue . dvn = (0.484)(5.66) = 2.74 < 6.5 max. allowable; It takes 6.0 cfs Calculated flow depth = 0.555 ft. W
Treatment Area (sf/ac) 2 satisfies criteria 9.3 cfs above ground . _ “
c 20,000/0.46 13.3 dvs = (0.388)(4.75) = 1.84 < 6.5 max. allowable; Qarain = 52.6 cfs Difference = 55/1000 ft. (%)
D 130,000/2.98 86.7 satisfies criteria 42" RCP = 52.6 cfs 42" Max = 73 cfs @ %% slope . . c
' _ _ Calculated flow depth is within a tolerance of 1/10 ft. w
d. Wyoming Avenue . gloob >thdcr wn thefn t;et fl%w b_elle\;]enly dlStl:flbUtezsd ¢ 9.3 cfs meets Double ‘C’ Storm Drain UZ.I
Treatment Area (sf/ac) 3 Q°= ‘235 3Séf§s ° € road wi ave a Q of 25.3 cfs It takes 5.2 cfs These calculations are based upon free discharge from undeveloped =
B 12,600/0.29 29.4 = . Qdrain = 57.8 cfs Qg tsige = 4.1 cfs and developing properties (Tierra La Cueva and the Church) and S
c 7,700/0.18 18.0 A = 4.29 st ' ' : AN : P
5 2 55070 B2 52 e P = 20.495 ft It meets United Methodist Church Runoff "actual" discharge from existing developed sites (La Cueva High w0
, /0. . R = (A/p)3/3 g = 16.280 Cgfs . School). La Cueva High School is the only contributing site with
C s = = -7 Cis detention pondin controlled discharge
ma .
Existing Condition d = 0.495 ft 2321 cfs > 20.9 cfs so it is o.k. for 100 year Q p 9 ( ge)
A. Tierra La Cueva - Unit 2 Use Sequent Depth Method due to supercritical flow in Wilshire E. Wilshire Avenue: Q;y = 34.4 cfs - :
dgoy = 0.5d;[ (1+8F2)% - 1 O, = 23.1cfs 4 $l o wl |2
Vipo = 33,300 cf seq -5d; [ ( ) ] 0. = 11.3 cfs ; ' ) | @
Q1oo - 319 cfs F = v / (gd, ) s . Wyoming Boulevard X 5|s ol © 5
100 g = 32.2 ft/sec calcs for © (Double ’C’ Inlet South of Qchurch) Q g’ ~
B. La Cueva High School (from C19/D1) v = Q/A; n © g -
1. Basin A ‘F, = iig ft/sec 23.1 cfs = passes a Type ’'A’ Storm Drain Q100 0 20.9 cf ©
\Y = 166,670 cf = e i i = = . s
100 ’ _ . 8.8 cfs 1n inlet Total Q = 8.8 cfs ) n
, BlOO, =BQrelease = 8.2 cfs dseq = 0.818 ft < 0.87 ft (max. allowable depth in street) 18" RCP = 8.8 cfs Max = 15 cfs @ 2% slope g = gé645 ft 2;1 g 3 ulwlw
. asin = .645 ft a
Vipo = 22,080 cf dv = (0.495)(5.9) = 2.92 < 6.5 max. allowable; 14.3 cfs above ground A = 7.925 sf O :<tt 8 '2 : Z
= . . . ) ) . oalo| O
R Bloo' =chelease = 4.5 cfs satisfies criteria 14.3 cfs = passes a Type ’'C’ Storm Drain n = 0.017 g 8 — Q
. asin . 8.4 cfs in inlet Total Q = 17.2 cfs s = 0.005 I| oW
Vigo = 11,750 cf B.  Wyoming Boulevard N.E. 24" RCP = 17.2 cfs Max = 32 cfs @ 2% slope NETE- 04: g
= 6.8 cfs . 5.9 cfs ab d : ) =
100 Q that leaves one free lane (required for Q,g) cts above groun Inlet intakes 8.8 cfs 2 % 5 Q %
c. Wilshire Avenue Manning’s Equation is used to calculate discharge. )~ . Qremaining = 12.1 cfs NE™ tZD xSl = .
E, = [(1.29)(0.74)+(2.36)(2.70))/3.44 = 2.13 in n = 0.017 5.9 cfs = passes a Type Double ’C’ Storm Drain d = 0.54 ft el 4= N 0l ol z
V‘:oo = (E./12)A = 0.61 ac. ft A = 5.61 sf 4.6 cfs in inlet Total Q = 22 cfs Q % g Q "5’ wiuw O
%] . - . . - _ ~ o "
= 26.600 cf R2/3 = (A/p)2/3 24" RCP = 21.8 lc‘-:fs Max = 32 cfs @ 2% slope 12.1 cfs < 23.1 cfs = Qu1100 fOTr Q100 gz 8 $ o =l o
Qo0 = 3.45(0.74) + 5.02(2.70) =_16.1 cfs P = 24.05 ft Qoutside = 1.3 cfs EE
s* = (0.005)% Q10 o @
D. Wyoming Boulevard ' Q = 13.7 cfs Qf > E
E, = [(0.92)(0.29)+(1.29)(0.31)+(2.36)(0.38)]/0.98 = 1.60 in Qallowable = 13.2 cfs @ d = 0.56’ d = 0.563 S| 9=
Vigo = (Ey/12)A = 0.13 ac. ft. . . P = 24.46 ft P~ N
= 5,700 cf Q at maximum curb height = 8" A=5 .'79.7 £ K2l e T vy ® >
Qio0 = 2-60(0.29) + 3.45(0.31) + 5.02(0.38) = 3.7 cfs n=0.017 o2 S ol sl 2 = - |®
A = 8.54 sf n = 0.017 L5l | ol
L = ©. = | < Q W Q
Developed Condition P = 29.75 ft s 0.005 gy
R = (A/P)?/3 : @ o a 209
A. Tierra La Cueva =~ Unit 2 - No Change Sy = (0.005)™ Inlet intakes 7.0 cfs ‘ é 2 > s tiJ
B. La Cueva High School - No Change Qremaining = 6-7 cfs ofjefo
C. Wilshire Avenue ‘ Q = 23.1 cfs @ d = 0.67' d = 0.45g ft
Ey = [(1.29)(0.46)+(2.36)(2.98)]/3.44 = 2.22 in 0.45 ft < 0.5 ft (max. curb height for Q) CITY OF ALBUQUERQUE
Vipo = (2.22/12)(3.44) = 0.64 QQ_._ECf_t_.-._ III. INLET CAPACITIES 6.7 cfs < 13.2 cfs = Qu))o, LOr Qi PUBLIC WORKS DEPARTMENT
= 27,720 cf
Q100 = 3-45(0.46)+5.02(2.98) = 16.5 cfs A. Wilshire Avenue N.E.: Q,,0 = 50.6 cfs ’ ENGINEERING GROUP
D. Wyoming Boulevard ‘ : -
Ey = [(0.92)(0.29)+(1.29)(0.18)+(2.36) (0.52)]/0.98 = 1.76 in 1.  For Qg : TITLE: COVENANT UNITED METHODIST CHURCH
v = (1.76/12)(0.98) = 0.14 ac.ft. o
“ - G & STORM DRAINAGE IMPROVEMENTS
= 6,300 cf a. Single ‘A’ Storm Inlet (1st in series)
Q100 = 2-60(0.29) + 3.45(0.18) + 5.02(0.52) = 4.0 cfs Qcao = 9.2 cfs (each side of street) ‘ DRAINAGE ANALYSIS & CALCULATIONS
E. Covenant United Methodist Church (Full Development) b. Double 'C’ Storm Inlet (2nd in series) APPROVALS ENGINEER DATE APPROVALS ENGINEER DATE
(From thg Conceptual Plan) Qcap = 8.6 cfs (each side of street)
1. Basin A c. Double ’C’ Storm Inlet (3rd in series) DRC CHAIRMAN WATER
v = 16,300 cf Q = 5.5 cfs (each side of street)
100 ’ ca . A TRANSPORTATION
Qigo = 10.1 cfs (30 cfs to Wyoming Blvd. N.E.) WASTE WATER
Vio gay = 30,150 cf HYDROLOGY
2. Basin B
Vigo = 10,800 cf |
s = 6rers PROJECT MAP SHEET OF
920412 : JN -2 . C-19 > 6
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DESIGN ANALYSIS x o
o < ;
The street grades presented hereon have been established at the minimum allowable street gsg - i
grade set forth in the Development Process Manual. The minimum slope of 0.0050 has been AN X ‘
maintained. The previously approved street grade for this portion of Wyoming Boulevard N.E. ; -
is 0.0086 which would place the street profile lower than that which is proposed at this ~ TN
time. The gradient of 0.0050 has been selected due to the fact that it is a minimum slope I A |
‘ and that it provides of the highest possible street grade at the crossing cf the North Arroyo % s i;w‘d.% * i
de Domingo Baca, this will provide more flexibility in discharging into that Arroyo once a i S U S
crossing is designed at a future date. The storm drain shown hereon has been established at (Q ool :‘ngzs T ;
the same minimum street grade of 0.0050. The design assumption here is that the storm drain p %;‘:f‘ét;g;é KR !
shall parallel the street. The design is based upon keeping the storm drain as shallow as S 3 Zausoo Tz
possible so as to allow for future discharge into the Arroyo. ‘ i B R
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STREET PAVING IMPROVEMENTS ~ wl S o
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1. ALL SLOPES AS SHOWN ON PROFILES ARE ; ° a g °
BASED ON CENTERLINE STATIONING t l'k
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ULTIMATE 156" R.O.W.

FUTURE PAVEMENT SECTION IDENTICAL [

TO EAST SIDE OF STREET

NOTE:
THE ABOVE PAVEMENT SECTION IS FOR INFORMATION ONLY (N..C.);
THE DESIGN OF THIS SECTION IS CONSISTENT WITH THE SEGMENT OF
ROADWAY CONSTRUCTED BETWEEN WILSHIRE AVENUE N.E. AND

ALAMEDA BOULEVARD N.E. (CITY PROJECT

————— e

¢

FUTURE MEDIAN CURB & GUTTER 7~
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SECTION A — A

SCALE:

1" = 10" HORIZONTAL

1" = 6" VERTICAL

(WYOMING)

EXISTING CONSTRUCTION |

NEW_CONSTRUCTION

T (THIS CONTRACT)
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6 |10 - 4 1/7

71/7— 12
2% 033 1y
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STD. CURB & GUTTER PER. C.0.A. STD. DWG. 2415- -

[™1 1/ ASPHALTIC CONCRETE SURFACE COURSE,
“—{ 1800 § STABILITY, EMULSIFIED ASPHALT TACK COAT,
{1 2 1/2 ASPHALTIC CONCRETE BASE COURSE,
|__1500# STABILITY

L——6 C.T.B. COMPACTED @ 95% AS.TM. D-1557

L/I VAV iy A A R
|
!
|

127" SUBGRADE COMPACTED @ 95% A.S.T.M. D-1557

l--~-— 7" TEMPORARY ASPHALT PAVING W/6" SUBGRADE
COMPACTED @ 95% AS.TM. D—1557

40" FACE

TO FACE

20°

4" SIDEWALK —

36
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MATCH EXISTING GRADE @ G
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S=2%
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oissl

\ 277

NN NN
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ANANANANAN

N~ -
4" SIDEWALK

SREEEEEEEC

1 1/2° ASPHALTIC CONCRETE SURFACE COURSE, 1500#

STABILITY, GRADATION B

{
|

EMULSIFIED ASPHALT TACK COAT

1 1/2° ASPHALTIC CONCRETE BASE COURSE, 15004 STABILITY, GRADATION A

\ 1277 SUBGRADE COMPACTED @ 95% ASTM D-1557 PER C.0.A. STD. DWG. 2405

STANDARD CURB & GUTTER, TYPICAL

SECTION B - 8B

SCALE:

1" =6

(WILSHIRE)

_ 9 -4/7)

2-7 1/7— L
1.0° MIN.

\
\

A\
\\ CONCRETE SIDEWALK PER C.0.A.
STD. DWG.

6" SUBGRADE COMPACTED @ 90%
AS.TM. D-1557
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