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1. INTRODUCTION

1.1 Purpose

The purpose of this drainage report is to revise the original report, Hydrologic and
Hydraulic Report for Union Hills Drive Storm Drain 16" Street to Cave Creek Road Project
No. 900621, prepared by Erikson and Salmon, Inc. in January of 1992. The revisions are
required because of significant development adjacent to Union Hills Drive and within the

watershed boundaries of the project.

1.2  Project Description

The proposed Union Hills improvements are located in the City of Phoenix, Arizona. The
project is located along the south and east borders of Section 27 of Township 4 North,
Range 3 East of the Gila and Salt River Base and Meridian, Maricopa County, Arizona; see

the Vicinity Map on Page 2.

Pavement improvements for this project commence along Union Hills Drive approximately
200ft west of 16" Street and extend approximately 300ft east of the intersection with Cave
Creek Road. Along Cave Creek Road, pavement improvements commence approximately
1000ft south of the intersection with Union Hills Drive and extend 1400ft north of the

intersection.

The drainage system for this project consists of two separate storm drain lines. The first
line in Union Hills Drive begins at the 16" Way intersection where it will connect to project
ST-885752 which is the outfall trunk line to the south. The proposed line will extend east
along Union Hills Drive to its terminus at Sta. 42+70. This termination point was primarily
dictated by the roadway grading criteria which created a sump at this location. The second
storm drain line extends from the west curb returns of the Union Hills Drive - Cave Creek
Road intersection and terminates east of the intersection at Station 57+20 where it will
connect with the future outfall line being constructed on Project P-900639. This second
system also includes a storm drain extension north on Cave Creek Road which terminates

at Station 28+25.
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2. DRAINAGE BASIN CHARACTERISTICS

21 Mapping

Base mapping for the Drainage Map included as Exhibit A includes three digital R.O.W.
quarter section maps from the C.O.P.. Specifically, the maps used were Q.S.#39-31,
Q.S.#39-32, and Q.S.#40-32 as received from C.O.P. personnel in November of 1998.

Contours used in the drainage analysis were taken from C.O.P. topography quarter section
maps (reference numbers same as above) with photo dates of 10/2/80. Since the drainage
on the project is mostly dictated by residential subdivisions and other facilities constructed
since the time of the photographs, the contours are not entirely reproduced on Exhibit A.
Some contours are included on Exhibit A (digitized from the topo maps) to show drainage

patterns where natural flow still exists.

2.2 Watershed Boundaries

The watershed boundaries for the project have not changed substantially from the original
report. Basically they include the area north of Union Hills to Behrend Road, and east of
19" Place to Cave Creek Road. There is also a portion of Union Hills R.O.W. from 16"
Street to 19" Place that is included in the project. The watershed boundaries are shown

on Exhibit A.

2.3 Land Use

Changes in land use in comparison to the original report include commercial development
adjacent to the southeast quadrant of the Union Hills Drive and Cave Creek Road
intersection, and several residential developments. The residential developments include
Mountain Rose Units I-lll and Arizona Heights which are located north of Union Hills
between 20" Street and Cave Creek Road, and Mountainside Ranch located off of Cave

Creek Road north of Union Hills Drive.

2.4 Existing Drainage Facilities

Existing drainage facilities include retention basins, culverts, and street sections.
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Some of the residential areas that have been developed since the time of the previous
report include onsite retention. Specifically, Mountain Rose Units I-lll and the Arizona
Heights developments have onsite retention. From field investigation these developments
retain onsite runoff in facilities that were assumed to have capacity for the 2-year event.
The retention basin in Mountain Rose Unit Il also receives runoff from a large offsite area.
This basin was also assumed to have capacity for the 2-year event. Subbasins 94, 95, 96,
and 97 are therefore not considered as part of the contributing area in calculations

contained herein.

Three existing cross culvert locations that potentially impact the project are as follows:
1) Cave Creek Road Sta. 42+25 (outside the limits of the plans), 2) Union Hills Drive Sta.
27+30, and 3) Union Hills Drive Sta. 48+29.

Location 1), inlet identifier 26 on Exhibit A, is an existing 36" RCP that was checked for
capacity to drain subbasins 26A, 26B, and 26C. Location 1) has sufficient capacity for the
2-year event therefore these subbasins do not contribute to flows within the project.
Location 2), at the 20" Street intersection, is 2-36" steel pipes that will be partially
removed, plugged, and abandoned as shown on the project construction plans. The
abandonment is a result of a field investigation that showed very little flow would ultimately
get into these existing pipes. The displaced flow will contribute to street flow along the
north curb of Union Hills Drive and ultimately to the storm drain system. Location 3) is a
42"x29" CMPA that drains subbasin 22 (see Exhibit A); a portion of the commercial
property on the northwest corner of the intersection of Union Hills Drive and Cave Creek
Road. This culvert is to remain in place because of the inability to drain the subbasin to

a proposed inlet.

19" Place and 20" Street both convey significant amounts of flow within their respective
street sections. This causes a flooding condition on both of these streets as well as
introducing significant surface flows at the Union Hills Drive intersections of 19" Place and

20" Street.
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3. HYDROLOGIC ANALYSIS
3.1  Hydrologic Methodology
Drainage facilities were designed in accordance with the Storm Drain Design Manual,
Storm Drains with Paving of Major Streets, City of Phoenix, Revised July 1987. Hydrologic
calculations were performed using methodology presented in the Storm Drain Design
Manual, Subdivision Drainage Design, City of Phoenix, November 1985. Peak flows were
determined using the Rational Method; Q=C*A*I.

Q = Peak Flow in cubic, feet per second (cfs)

C = Runoff Coefficient, unit less

A = Area, acres

| = Intensity, inches per hour (in/hr)

Composite runoff coefficients (see Appendix A for calculations) were used for each

subbasin based on combinations of the following land uses and their associated C value:
Paved S L c =095 /% b e et ;
aved Street or Parking Lot; =0. . > WCEZUV-IN

Residential Areas: C=045 5% *

Mountain Terrain w/ slope>10% C=0.70 .29 W—O&- v
C=035 w0 Uudesdlspo OS- Deve)

Undeveloped Desert;

Areas (A) for each subbasin were determined from their respective boundaries as shown

on Exhibit A.

3.2 Inlets

Calculated times of coneentration (Tc) for each subbasin were less than 10 minutes. Using
the minimum Tc of 10 minutes, the corresponding intensity () for the 2-year event was
2.4in/hr. Peak flows were then used for inlet design with flowby accounted for in the inflow
of downstream inlets. All peak flows are based on the original Tc, even when flowby from
upstream inlets contributes to inflow. See Appendix B for the Inlet Capacity Summary

Sheet which includes design flows, inlet design parameters, and proposed inlets.
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Inlet capacities were determined with a computer program that utilizes HEC-12
methodology and City of Phoenix inlet characteristics. See Appendix C for Inlet Capacity

Calculations.

Disregarding the excessive depths and spreads on 19" Place and 20" Street, there are two
inlets where the depth exceeds the maximum desired depth of 5" (0.42ft). Atinlets 16 and
18 depths of 0.5ft occur. The excessive depths atinlets 16 and 18 are a direct result of the
surface flows conveyed by 19" Place and 20" Street. Since significant changes in inlet
sizes only marginally improve flow depths, and because flow depths are still contained by

the top of curb with acceptable spread, these inlets are presented as satisfactory.

3.3 Connector Pipes
Connector pipes were designed based on the peak flow intercepted by its respective inlet.

Connector Pipe Calculations are included in Appendix E.

3.4 Storm Drain

Storm drain calculations used the same methodology as the inlets and connector pipes but
utilized different times of concentration (Tc) and therefore different flows. Beginning at the
furthest upstream inlet, the Tc was set to the minimum of 10 minutes and the flow was
calculated based on the total contributing area. For each successive storm drain reach
going downstream, the Tc was recalculated based on the previous Tc plus the travel time
of the calculated flow through that reach of storm drain. This process was continued down
each reach of storm drain using the total cumulative area, its associated weighted C value,

and an intensity (l) corresponding to the lengthening Tc.

Hydraulic grade lines were calculated based on an assumed elevation at each respective

storm drain terminus and us&ing the Manning's equation to determine the slope of the HGL.
~0/3

A Manning's “n” value of 0.016 was arbitrarily utilized to compensate for manhole losses.

See Appendix D for Storm Drain Calculations.

Box . olF
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4. CONCLUSIONS
The design of the two proposed storm drains presented herein is in general conformance
with the lines recommended in the master drainage study prepared and submitted by

NBS/Lowry, Update of North Central Area Master Storm Drainage Study - East Half -

Project No. St-893248. However, upon a more detailed analysis associated with the

drainage design of this project, the following modifications to the study are proposed:

1. The first line, which was designated as “Union Hills Lateral 2" in the study
terminated at the 20" Street intersection. To gravity drain the roadway sump
previously mentioned, the storm drain needs to be extended past 22™ Street
to the 22" Place intersection at Sta. 42+70. The study specified a two year

storm discharge of 77cfs in the lateral at the 16™ Way intersection. Our

design yielded a value of 69cfs at this concentration point. The proposed

pipe sizes of 36" to 48" between 16" Way and 20" Street are consistent with |

the study results. |
2. The second stormdrain, as previously described, is designated in the master

study as “Cave Creek Road Lateral No. 4" and “Union Hills Drive Lateral |

No. 3", and specified two year storm discharge values of 53 cfs (with a 30"

pipe) and 68 cfs (with a 48" pipe) respectively. For the Cave Creek Lateral,

our drainage analysis only yielded a discharge value of 30cfs. As stated

previously, runoff from subbasin 26 was not included in the Cave Creek

Lateral since this flow is conducted easterly across Cave Creek Road. Our ‘

estimated design flow for the Union Hills segment of the lateral is only 40cfs.

Although our design flows are substantially less than that shown in the study,

to be conservative and consistent with study recommendations, we have

proposed that the 30" and 48" pipe sizes be utilized.
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APPENDIX A

Rational Method Calculations




ASL CONSULTING ENGINEERS City Project #: P-900621 ?
Project: Union Hills Drive - 16th Street to Cave Creek Road J Rainfall Event: 2-year 1 " i
i ) H41 Y
LAND USE TRIBUTARY AREA A C OVERLAND FLOW TRAVEL TIME Te Tc & Q
5 | AREA HINLET] INLEF e e MOUNT. | UNDEV. LENGTH | HIGH | LOW | SLOPE T MAX. | HIGH | LOW [STREET GUTTER Tt 1T + Tu DESIGN RAINFALL| PEAK
/L( D NO. § NO. STATION RESIDEN’HA_L STREETS | TERRAIN DESERT | TOTAL | WEIGHTED L e : | DIST. : s SI_,OPE - VELOCITY o e - | Tmin=10} INFENSITY] FLOW
: » B ACRES ACRES | ACRES | ACRES | ACRES| C-YALUE FEE ol FT | FT % [MIN.§OFT FE | FT % FUS |MINIMIN | MIN. | INHR | CFS
/ 2 2 42+70 RT 0.08 0.76 B - 0.84 0.90 - 2 N/Al N/A] 580 1472 | 1468 0.69 2.6 38 | 38 10.0 2.40 1.8
1 4 4 41420LT 0.24 2.15 - - 2.39 0.90 - N/A|  N/A] 1850 1510 | 1467 2.32 4.1 7.6 7.6 10.0 2.40 52
; 5 S 38+00 RT 0.06 0.49 - - 0.55 0.90 - ” N/A;  N/A| 390 1468 | 1465 0.77 2.3 2.4 24 10.0 2.40 1.2
| 6 6 34+00 LT 0.10 0.91 - - 1.01 0.90 - - - N/A|  N/A| 1000 1478 | 1461 1.70 3.6 4.6 4.6 10.0 2.40 2.2
{ 7 7 33+50 RT 0.06 0.51 - - 0.57 0.90 - N/A| N/A| 450 1465 1460 1.11 3.1 2.4 24 10.0 2.40 1.2
£ 8 8 28+50 RT 0.08 0.68 - - 0.76 0.90 S 2 - N/A|  N/Al 510 1460 | 1457 0.59 24 3.5 35 10.0 2.40 1.6
i! 11 - - 8.48 1.52 17.54 17.54 45.08 0.53 1100 1670 | 1480 17.27 | 3.37 1100 1480 | 1458 2.00 3.8 4.8 8.2 10.0 2.40 57.3
i 11A 27+03LT - - - - £ = = - - - - B - - - E - - 28.7
1 “ 11B | 28+75LT - - - - - - - - - 2 - - - - - - = s s 28.7
1 12 12 22+85 RT 0.05 0.44 - - 0.49 0.90 - - N/A|  N/A] 380 1456 | 1454 0.53 2.3 2.7 2.7 10.0 2.40 1.1
Vol 13 13 21404 LT 0.09 0.80 - - 0.89 0.90 - - N/A|  N/A] 620 1458 | 1452 0.97 2.9 3.5 3.5 10.0 2.40 1.9
| 14 - - 17.58 1.12 - - 18.70 0.48 N/A|  N/A] 1500 1476 | 1452 1.60 3.5 7.1 7.1 10.0 2.40 21.5
f - 14A 20+24 LT - - - - - - - = 5 - = - ! - - s - - = 10.8
% - 14B 20+60 LT - : - - . - - g : - - - - - o = - - - s - 10.8
! 15 15 18+73 RT 0.06 0.54 - - 0.60 0.90 = - - N/A[  N/A] 420 1454 | 1450 0.95 29 2.4 2.4 10.0 2.40 1.3
16 16 16+05 LT 0.06 0.51 - - 0.57 0.90 - - - N/A| N/A] 430 1452 | 1448 0.93 2.9 2.5 25 10.0 2.40 1.2
17 17 13+16 RT 0.08 0.75 - - 0.83 0.90 3 - N/A| N/A] 520 1450 1446 0.77 2.7 3.2 3.2 10.0 2.40 1.8
18 18 11+20 LT 0.07 0.60 - - 0.67 0.90 - - - N/A|  N/A! 485 1448 | 1445 0.62 2.5 3.3 3.3 10.0 2.40 1.4
19 19 6+16 RT 0.09 0.77 - - 0.86 0.90 - - - N/A|  N/A| 650 1445 | 1442 0.46 22 4.9 4.9 10.0 2.40 1.9
I (. 20 20 6+16 LT 0.13 1.20 - - 1.33 0.90 - - - N/A|  N/A| 550 1456 | 1443 2.36 4.1 2.2 22 10.0 2.40 2.9
06 [ 21 N/A N/A - 5.20 - - 5.20 0.95 800 1514 | 1480 425 | 452 - - - N/A N/A N/A | 45 10.0 2.40 11.9  |Flow does not impact project
0@ 22 N/A N/A 393 - - - 3.93 0.45 800 1488 | 1470 225 | 5.78 - - - N/A N/A N/A | 5.8 10.0 2.40 4.2 |Flow does not impact project
. 23A - - 492 - - - 4.92 0.45 800 1488 | 1470 2.25| 5.78 - - - N/A N/A N/A | 5.8 10.0 2.40 5.3
/p L~ _23B - - 0.11 1.03 - - 1.14 0.90 - - - N/A|  N/A] 400 1472 1469 0.75 2.7 2.5 2.5 10.0 2.40 25
) - 23 52+68 LT - 5 - - - - = i = - - - - = = = - - - - 7.8 |{Combined Flow from 23A+23B
24A | 24A 28+25LT 18.57 1.50 - - 20.07 0.49 - - - N/A]  N/A! 950 1500 | 1488 1.26 3.2 49 4.9 10.0 240 23.6
24B | 24B 25+25LT 0.34 0.04 - - 0.38 0.50 - - - N/A| N/A! 700 1488 | 1476 1.71 3.6 32 3:2 10.0 2.40 0.5
D} 25A | 25A 28+25 RT 0.10 091 - - 1.01 0.90 - - - N/A|  N/Al 800 1495 | 1481 1.75 3.6 3.7 3.7 10.0 2.40 22
25B | 25B 21+71 RT 0.08 0.74 - - 0.82 0.90 - - - N/A| N/A{ 650 1481 | 1470 1.69 3.6 3.0 3.0 10.0 2.40 1.8
f/ 26A - 29.31 - - - 29.31 0.45 - - - N/A|  N/Al 1500 1560 | 1534 1.73 3.6 6.9 6.9 - - - Flow does not impact project
@LP 26B - - - - 8.41 8.41 16.82 0.53 - - - N/A|  N/A[ 1000 1534 | 1512 2.20 4.0 4.2 4.2 - - - Flow does not impact project
= 26C - - 2.26 - - 5.25 7.51 0.38 - - . N/A|  N/A} 400 1512 | 1508 1.00 3.0 2.3 2.3 - - = Flow does not impact project
- 26 42+30LT - o - - 53.6 0.47 oA - - N/A|  N/A - - - - - 133 | 133 13.3 2.21 55.2 |Combined Flow from 26A+26B+26C
D2 28 28 52+75 RT 0.05 0.49 - - 0.54 0.90 - - - N/A| N/A] 430 1471 | 1469 0.47 2.2 3.2 3.2 10.0 2.40 1.2
//
- | 9 N/A N/A 1.96 - - - v 196 0.45 - - - N/A| N/A| 650 1482 | 1461 3.23 4.6 2.4 2.4 10.0 2.40 2:1 Detention, Flow does not impact project
/ ?/ 96 N/A N/A 7.36 - - - -34S 736 0.45 B - - N/A| N/A| 1000 1482 | 1461 2.10 3.9 43 4.3 10.0 2.40 7.9 _ |Detention, Flow does not impact project
97 N/A N/A 5.16 - 34.17 - 24733933 0.67 930 1670 | 1496 18.71 | 2.87 850 1496 | 1474 2.59 4.2 34 6.2 10.0 2.40 63.2 _|Detention, Flow does not impact project
| 101.46 23.66 60.12 31.20 216.44 i
NOTE:
C-VALUES UTILIZED AS PER THE CITY OF PHOENIX STORM DRAIN DESIGN MANUAL, SUBDIVISION DRAINAGE DESIGN, JULY 1988
RESIDENTIAL AREAS = 0.45 [
PAVED AREAS = 0.95
MOUNTAIN TERRAIN $>10%= 0.70 APPENDIX A
UNDEVELOPED DESERT= 0.35
Note: ROW estimated as 90% street, and 10 residential. RA TIONAL METHOD CALCULA TIONS
FOR GUTTER FLOW CALCULATIONS, ALSO PER THE CITY OF PHX STORM DRAIN DESIGN MANUAL, el ES | = By: Guy Zeigler
Assume manning’s coeff n=| 0.015 | | Date: January 18, 1999
| Assume cross slope Sc= 0.031|fuft L i Checked: Mike Salmon
| Assumed gutter flowrate Q=] 3.000|ftA3/sec | Project No. 11520007

1152007Rational.xls
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APPENDIX B

Inlet Capacity Summary Sheet
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ASL CONSULTING ENGINEERS

City Project #: P-300621

Project: Union Hills Drive - 16th Street to Cave Creek Road Rainfall Event: 2-year ) q
5}& . ‘0 SR AVG CROSS (1) MAX (3) HALF (€5} MAX (2) (1) 4) B
m» Tpo sl ol e Q2 Q| UPSTREAM SLOPE INLET DEPI'H DEPTH | STREET | WIDTH WIDTH S 10 et
INLET}  INLET RUNOFF» FLOWBY| TOTAL | GUTIER e : = TYPE @ ~OF | OF |SECTION| OF OF | GUTIER |  FLOW b INLET : e
NO. | NO. | ST AT_I_C)N - FLOW REC'D - FLOW SLOPE | INLET S WATER WATER | WIDTH | WATER | WATER [VELOCITY|INTERCEPTED| FLOWBY NG, S . L
; TeonaliCES CFS | CFS FI/FT FIFE e SEL P NPT FT SFP P FE P FDS eS| ers e ' COMMENTS
2 2 42+70 RT 1.8 N/A 1.8 0.0060 0.020 M-1, L=3", P1569 0.27 0.27 37.0 12.0 25.0 N/A 1.8 0,0 i 5 Sag; Flowby causes depth > 0.42".
4 4 41+20LT 5.2 N/A 5.2 0.0074 0.027 (M-2,L=6", P1569 )| 0.13 0.18 37.0 59 25.0 N/A 22 730 3 Sag: max depth limited by depth of sump. M,
5 3 38+00 RT 1.2 0.0 1.2 0.0120 0.020 M-1,L=3", P1569 0.13 0.42 37.0 7.3 25.0 2.5 0.6 ~0.6 7 On Grade;
6 6 34+00 LT 2.2 3.0 5.2 0.0091 0.027 ,dbl, PI572 )| 032 0.42 37.0 11.0 25.0 3.9 3.0 22 1IB~ |On Grade;
7 7 33450 RT 1:2 0.6 1.8 0.0095 0.020 M-1, =37, P1569 0.20 0.42 37.0 8.9 25.0 2.7 0.8 1.0 8 On Grade:
8 8 28+50RT 1.6 1.0 2.6 0.0027 0.027 M-1, L=3", P1569 0.24 0.24 37.0 8.1 25.0 N/A 1.9 0.8 N/A  [Sag:
11 - - 57.3
- 11A 27+03LT 28.7 N/A 28.7 0.0050 0.013 M-1,L=17",P1569 | 052 0.16 20.0 200 8.0 4.1 10.5 18.2 13 On Grade;
- 11B 28+75 LT 28.7 2.2 30.9 0.0029 0.027 M-2,L=17",P1569 | 050 " 0.42 37.0 e 3s 25.0 N/A 25.7 5.2 13 Sag:
12 12 22485 RT 1.1 N/A 11 0.0082 0.020 M-1, L=3", P1569 0.18 0.42 37.0 7.6 25.0 22 0.6 05 15 On Grade:;
13 13 21+04 LT 1.9 28.1 30.0 0.0089 0.020 M-2, L=17", P1569 0.28 0.28 37.0 125 25.0 N/A 103 192 16 Sag; max depth limited by depth of sump.
14 5 - 21.5
- 14A 20+24 LT 10.8 N/A 10.8 0.0100 0.020 M-1, L=17", P1569 0.18 18.0 6.0 4.5 6.1 4.7 15 On Grade;
- 14B 20+60 LT 10.8 N/A 10.8 0.0100 0.020 M-1, L=17", P1569 0.18 18.0 6.0 4.5 6.1 4.7 13 On Grade;
15 15 18473 RT 1.3 0.5 1.8 0.0092 0.016 M-1,L=3,P1569 | 0.20 0.42 37.0 25.0 2.4 0.7 1.1 17 On Grade:;
16 16 16405 LT 1.2 239 25.1 0.0090 0.020 M-1, L=10", P1569 0.42 37.0 239 25.0 5.5 7.0 18.1 18 On Grade;
17 17 13+16 RT 1.8 1.1 29 0.0060 0.024 M-1, L=3,P1569 | 0.27 0.42 37.0 10.3 25.0 2.8 12 1.7 19 On Grade;
18 18 11+20LT 1.4 18.1 19.5 0.0060 0.020 M-1, L=10", P1569 | 0.42 37.0 23.6 250 44 6.7 12.8 20 On Grade;
19 19 6+16 RT 1.9 1.7 3.6 0.0060 0.020 M-1, L=17", P1569 0.42 37.0 12.5 250 28 33 0.3 N/A" |On Grade; Flowby offsite
20 20 6+16 LT 2.9 12.8 15.7 0.0060 0.020 M-2, L=17", P1569 0.42 37.0 <19.5 25.0 N/A 15.7 0.0 N/A  |Sag; Q/2 used in Manning's Equation
21 N/A N/A 11.9
22 N/A N/A 4.2
23A - - 5.3
s = 2.5
23 52+68 LT 7.8 10.9 18.7 0.0040 0.020 M-2, L=17", P1569 0.42 0.42 37.0 <23.5 25.0 N/A 18.7 0.0 N/A  [Sag; Flowby offsite
24A | 24A 28+25LT 23.6 N/A 23.6 0.0195 0.023 M-1, L=13", P1569 0.45 042 47.0 18.6 35.0 TS 7.2 16.4 24B On Grade;
24B | 24B 25425LT 0.5 16.4 16.9 0.0195 0.023 M-1, L=13", P1569 0.41 0.42 47.0 16.9 35.0 7.0 6.0 10.9 23 On Grade;
25A | 25A 28+25 RT 22 N/A 22 0.0195 0.022 M-1, L=3", P1569 0.20 0.42 47.0 7.9 35.0 3.7 0.8 1.4 25B On Grade; Flowby offsite
25B | 25B 21471 RT 1.8 1.4 3.2 0.0195 0.022 M-1, L=17", P1569 0.23 0.42 47.0 9.1 350 4.2 2.6 0.6 N/A  |On Grade; Flowby offsite
26A - -
26B - -
26C - - .
- 26 42+30LT 55.2
28 28 52+75 RT 1.2 N/A 1.2 0.0065 0.020 M-1, L=3", P1569 0.19 0.42 47.0 8.2 35.0 2:1 0.7 0.5 N/A_ |On Grade; Flowby offsite
95 N/A N/A 21
96 N/A N/A 7.9
97 N/A N/A 63.2
| I 1 | 1
NOTES:|(1) - Based on Manning's calculations; see specific inlet in Appendix C
(2) - Assume a [ 12 [ft travel lane is required for each half street at maximum flow width [cross slope * (half street width - travel lane width)]
Unless noted otherwise. Does not inlcude any depth created by depressed curb. l
| (3) - Assume a maximum depth of | 5.00 [inches = | 0.42 |ft, based on a 6 inch curb height, g
| or cross slope times maximum flow width (2) plus the depth of the curb = 0.06 Ifl. whichever is less. APPENDIX B
| |(4) - Capacities determined by use of a HEC-12 based inlet analysis program, results are included in Appendix C. \ i
| | | | . i i } INLET CAPACITY SUMMARY SHEET
' [ | | i By: Guy Zeigler
| | Date: January 15, 1999
| | Checked: Mike Salmon
i i 1 | | Project No. 11520007

1152007Rational.xls
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APPENDIX C

Inlet Capacity Calculations
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CATCH BASIN DESIGN

khkkkhkkkhkkhkhkhkhkkhkhkkhkkk*k

Program Version 1.13 (MSDOS), dated 12/18/96.

Job Number = 11520007.
Job Name = Union Hills Drive - léth Street to Cave Creek Road.

Description UNION HILLS DRIVE NORTH CURB.

Definitions and Notes:

A. HEC 12 - Corresponds to "Drainage of Highway Pavements",
Hydraulic Engineering Circular No. 12, U.S. Department of
Transportation, Federal Highway Administration, March, 1984.

B. ADOT = Corresponds to the "Arizona Department of
Transportation".

Governments".

D. Standard, Other - Corresponds to user input parameters for
curb and gutter and catch basins in lieu of ADOT or MAG

standard details.

E. All inlet design equations used in this program are based on
the assumption that weir flow controls, with the exception of
slotted drains in a sag. For slotted drain in a sag, orifice
flow has been assumed. It is the users responsibility to
determine that these assumptions are valid for the
application being processed.

F. Inlet clogging factors default to those 1listed in ADOT
Roadway Design Guidelines, May 1996, Table 606.2.

l' C. MAG = Corresponds to the "Maricopa = Association of




Union Hills Drive - South Curb




Union Hills Drive - North Curb




Cave Creek Road - East Curb




1152uhs2. txt

CATCH TOTAL DESIGN DESIGN TYPE QUANTITY AND DESCRIPTION TOTAL TOTAL CARRY
OVER
BASIN DESIGN CONDITION FLOW FLOW NOT SENT
TO
NAME DISCHARGE INTERCEPTED INTERCEPTED CATCH
BASIN
(cfs) (cfs)

A-28 1.20 ON-GRADE Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 3' wing. 0.68 0.52
A-2 1.80 SAG Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 3' wing. 1.80 0.00
A-5 1.20 ON-GRADE Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 3' wing. 0.60 0.60
A-7 1.80 ON-GRADE Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 3' wing. 0.79 1.01
A-8 2.60 SAG Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 3' wing. 1.85 0.75
A=12 1.10 ON-GRADE Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 3' wing. 0.62 0.48
A-15 1.80 ON-GRADE Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 3' wing. 0.72 1.08
A-17 2.90 ON-GRADE Curb Cpening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/srgl. 3' wing. 1.24 1.66
A-19 3.60 ON-GRADE Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 17' wing. 3:26 0.34

Page 1
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CATCH TOTAL DESIGN DESIGN TYPE QUANTITY AND DESCRIPTION TOTAL TOTAL CARRY
OVER
BASIN DESIGN CONDITION FLOW FLOW NOT SENT
TO
NAME DISCHARGE INTERCEPTED INTERCEPTED CATCH
{EEs) (cfs)

5.20 SAG Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 10' wing. 2.19 3.01

5.20 ON-GRADE Grate ( 2) PHX C.B. Type Q - Std. Detail P-1572 (sngl. dbl. trpl.). 2.96 2.24

30.90 SAG Curb Opening ( 1) PHX C.B. Type M-2 - Std. Detail P-1569 w/dbl. 17' wing. 25.73 -5 9%

28.70 ON-GRADE Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 17' wing. 10.51 18.19

10.80 ON-GRADE Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 17' wing. 6.13 4.67

30.00 SAG Curb Opening ( 1) PHX C.B. Type M-2 - Std. Detail P-1569 w/dbl. 17' wing. 10.78 19.22

10.80 ON-GRADE Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 17' wing. 6.13 4.67

25.10 ON-GRADE Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 10' wing. 7.02 18.08

19.50 ON-GRADE Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 10' wing. 6.74 12.76

15.70 SAG Curb Opening ( 1) PHX C.B. Type M-2 - Std. Detail P-1569 w/dbl. 17' wing. 15,70 0.00

Page 1
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CATCH TOTAL DESIGN DESIGN TYPE QUANTITY AND DESCRIPTION TOTAL TOTAL CARRY
OVER
BASIN DESIGN CONDITION FLOW FLOW NOT SENT
TO
NAME DISCHARGE INTERCEPTED INTERCEPTED CATCH
BASIN
(cfs) (cfs)
m====== 3 é/
A-24A 23.60 ON-GRADE Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. -¥6* jing. 579%—7-14-1ﬁ7€&' Lé -3
A-24B 16.90 ON-GRADE Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 16~ wing. —4-96— 5.9 9 33194 (0.9/
A-23 18.70 SAG Curb Opening ( 1) PHX C.B. Type M-2 - Std. Detail P-1569 w/dbl. 17' wing. 18.70 0.00

Page 1
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CATCH TOTAL DESIGN DESIGN TYPE QUANTITY AND.DESCRIPTION TOTAL TOTAL CARRY
OVER

BASIN DESIGN CONDITION FLOW FLOW NOT SENT
TO

NAME DISCHARGE INTERCEPTED INTERCEPTED CATCH
BASIN

(cfs) (cfs)
A-25A 2.20 ON-GRADE Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 3' wing 0.78 1.42
A-25B 3.20 ON-GRADE Curb Opening ( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 17' wing 2.5 0.63

Page 1
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‘ CATCH BASIN A-2 \ O N

khkhkhkkhkkkkkhkkkkkhkkhkkkx

Union Hills Drive Sta. 42+70 RT

SAG Condition - Curb Opening Only Catch Basin

Design Discharge = 1.80 cfs, Incoming Overflow = 0.00 cfs

Total Design Q = 1.80 cfs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.

—f
Curb Height = 0.50 ft., Gutter Width =% 1.42 ft. U)Jiﬁ\
Gutter Drop = 0.71 in.# Gutter Depression =K 2.00 in.
nbw- Gutter Cross Slope = 4.165 % , Gutter C/S w/depn. = 15.931 % S

Street Cross Slope = 2.000 % ,+¢ ;/TEJL/ ;

Ponding Depth At Face Of Curb
Pavement Spread

1 t
0.27 ft. (control) Viabe -23 \
11.97 ft. (calculated) ti:fiiffi;\~J
( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 3’ wing.

Curb Opening Inlet Data

For Design Flow = 1.80 cfs
ROC

Length of Curb Opening Required For 100 % Int. = 3.79 ft. 2,38
Total Catch Basin Curb Opening Length = 6.00 ft.
Length Of Curb Opening Used In Analysis = 6.00 ft:
Curb Opening Clogging Factor = 1.25 ¢
Curb Opening Inlet Capacity = 2.21 cfs 4 ¢
Flow Intercepted By Curb Opening = 1.80 cfs
Carry Over = 0.00 cfs

TOTAL INLET CAPACITY = 2.21 c¢ts

TOTAL FLOW INTERCEPTED = 1.80 cfs

TOTAL FLOW NOT INTERCEPTED = 0.00 cfs

CATCH BASIN NUMBER FOR CARRY OVER = None
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CATCH BASIN A-4

*kkkkkhkhkhkxkkhkkkkkkx

Union Hills Drive Sta.
41+10 LT

SAG Condition - Curb Opening Only Catch Basin

Design Discharge = 5.20
Total Design Q = 5.20

PHX Type A Vert Curb & Gutter

Curb Height = 0.50
Gutter Drop = 0.71
Gutter Cross Slope = 4.165
Street Cross Slope = 2.700

Ponding Depth At Face Of Curb

Pavement Spread
( 1) PHX C.B. Type M-1 - Std.
Curb Opening Inlet Data

For Design Flow = 5.20

Length of Curb Opening Required For 100 % Int.

Total Catch Basin Curb Opening Length

Length Of Curb Opening Used

Curb Opening Clogging Factor

Curb Opening Inlet Capacity

Flow Intercepted By Curb Opening

Carry Over
TOTAL INLET CAPACITY

TOTAL FLOW INTERCEPTED
TOTAL FLOW NOT INTERCEPTED

CATCH BASIN NUMBER FOR CARRY OVER

cfs, Incoming Overflow = 0.00 cfs

cfs

H=6 in. - MAG Std Dtl 220.

ft % Gutter Width = 1.42 ft. %
in% Cutter Depression =__ 2.00 in. ¥ O

. Gutter C/S w/depn. = 15.931 %

o\° o\

(control) —

.  (calculated)
NG~ /2"

Detail P-1569 w/sngl. 10’ wing.

G s 5290

cfs KO-
25.99

.82 ft.

Il
w
w

13.00 ft.

In Analysis 13.00 ft.
= 1.25
= 2.19 cfs
= 2.19 cfs
= 3.01 cfs
= 2.19 cfs
= 2.19 cfs
3.01 cfs
= None




File = 1152uhs2.IN 12-04-1998 Page No. 7

LEE SRR EEEEEESEEEE S SR ERE RS SRR R R R EEREEEEEEEEEREEEESEEEEEEE T E IR N

CATCH BASIN A-5

kkkhkkkkhkhkhkhkkkkkkkk

Union Hills Drive Sta. 38+00 RT

ON-GRADE Condition - Curb Opening Only Catch Basin

Design Discharge = 1.20/§fs, Incoming Overflow = 0.00 cfs
Total Design Q = 1.20 cfs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.

1/2 Street Flow = 1.20 cts <20

1.42 ft. 4
2.00 in.v"

15.931 %
1200 8 v

0.50 ft., Gutter Width
0.71 in. v'Gutter Depression
4.165 % , Gutter C/S w/depn.

Curb Height
Gutter Drop
Gutter Cross Slope

Street Cross Slope = 2.000 % Y Street Long. Slope =

Flow Over Gutter = 0.53 cfs, Flow Over Pavement = 0.67 cfs
Velocity - gutter = 2.53 fps, Velocity - 1/2 st. = 2.26 fps
Flow Depth - curb = 0.18 ft., Depth - Lip Gutter = 0.12 ft. =
Pavement Spread =1-047.28 ft., Eo (gutter) = <:§2§§i2> 507

( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 3’ wing.
Curb Opening Inlet Data

For Design Flow = 1.20 ¢fs

18.91 ft. [¥SO

Length of Curb Opening Required For 100 % Int.

Total Catch Basin Curb Opening Length = 6.00 ft.«"
Length Of Curb Opening Used In Analysis = 6500 ft.o
Curb Opening Efficiency, E = 49.70 %
Curb Opening Clogging Factor = L 1.25 v
Flow Intercepted By Curb Opening = 0.60 cfs
Carry Over = 0.60 cfs

TOTAL FLOW INTERCEPTED = 0.60 cfs

TOTAL FLOW NOT INTERCEPTED = 0.60 cfs

CATCH BASIN NUMBER FOR CARRY OVER = None

nh 05T
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CATCH BASIN A-6

khkkhkkkhkkhkkhkkhkhkhkhkkkk*k

Union Hills Drive Sta.
34+10 LT

ON-GRADE Condition - Grate Only CATCH BASIN

Design Discharge = 5.20 efs,
Total Design Q = 5.20 cfs
PHX Type A Vert Curb & Gutter H=6
1/2 Street Flow = 5.20 cfs
Curb Height = 0.50 ft.
Gutter Drop oL AT,

Gutter Cross Slope = (4.165 %),
Street Cross Slope = 2.700 % -,
Flow Over Gutter 1.60 cfs,
Velocity - gutter\/f5473.9l fps,

vV Flow Depth - curb = '

Pavement Spread ll 02 fe

Incoming Overflow = 0.00 cfs
in. - MAG Std Dtl 220. iy %
= 144
,,A/ ) + - = ‘5‘7 =
AL VA
Gutter Width — 1.42 ft. ///
Gutter Depression = 2,00 i

Gutter C/S w/depn.
Street Long. Slope
Flow Over Pavement

B (&
15.931 % i/(%jlz
0.910 %

3.05 cfs

Velocity - 1/2 st. = 3.17 fps
Depth - Lip Gutter = 0.26 ft.
Eo (gutter) = 0.31 7 3202

( 2) PHX C.B. Type Q - Std. Detail P-1572 (sngl. dbl. trpl.).

Grate Data

For Design Flow = 5.20 cfs
Grate Width = 2.00 f£E.,
Ind. Grate Length = 3:33 f£E.;
Flow Over Grate = 2.15 efs;
Velocity - Grate = 3.73 fps,
Depth Grate Bar = 3.50 in.;
Vo (splash-over) = 4.87 fps,

Rs (side flow) 7 (2 0.2637
Grate Clogging Factor

Flow Intercepted By Grate

Carry Over

TOTAL FLOW INTERCEPTED
TOTAL FLOW NOT INTERCEPTED

CATCH BASIN NUMBER FOR CARRY OVER

Type | Disey
},fgwg T ( "2

\ LCtlnf N ¥£AQ :i
\

\
\
\

Tot. Grate Length = 6.66 ft.
Flow Over Pavement = 3.05 cfs
Depth at Lip Gr = 0.26
(grate) = 0.4143
Rf (frontal Tlow) = 1.0000
Grate Int. Eff., E = 56.87 %
= 2.00 o
= 2.96 cfs
= 2.24 cfs
= 2.96 cfs
= 2.24 cfs
= None

/0'(4// i g

p 52407257
F // /
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CATCH BASIN A-7

khkkkkhkhkkkhkkhkkkkkx*k

Union Hills Drive STa.
33+50 RT

ON-GRADE Condition - Curb Opening Only Catch Basin

Design Discharge = 1.80 cfs, Incoming Overflow = 0.00 cfs

Total Design Q = 1.80 cfs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220. P4IL:}

1/2 Street Flow = 1.80 cfs

. . /

Curb Height = 0.50 ft., Gutter Width = 1.42 ft.
Gutter Drop = 0.71 in., Gutter Depression = 2.00 in. v
Gutter Cross Slope = 4.165 %V/ Gutter C/S w/depn. = 15.931 %
Street Cross Slope = 2.000 %¥ , Street Long. Slope = 0.950 %
Flow Over Gutter = 0.67 cfs, Flow Over Pavement = 1.13 cfs
Velocity - gutter = 2.65 fps, Velocity - 1/2 st. = 2.30 fps
Flow Depth - curb = 0.21 ft., Depth - Lip Gutter = 0.15 ft
Pavement Spread = 8.86 ft., Eo (gutter) = 0.37

( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 3’ wing.

Curb Opening Inlet Data

For Design Flow = 1.80 cfs
Length of Curb Opening Required For 100 % Int. = 21.87 ft.
Total Catch Basin Curb Opening Length =  6.00 ft.“//
Length Of Curb Opening Used In Analysis = 6.00 ft.
Curb Opening Efficiency, E = 43.86 %
Curb Opening Clogging Factor = 1.25
Flow Intercepted By Curb Opening = 0.79 cfs
Carry Over = 1.01 cfs

TOTAL FLOW INTERCEPTED = 0.79 cfs

TOTAL FLOW NOT INTERCEPTED = 1.01 cfs

CATCH BASIN NUMBER FOR CARRY OVER = None
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CATCH BASIN A-8

khkkkkhkhkkhkkhkkhkkhkkkkx*k

Union Hills Drive Sta.
28+50 RT

SAG Condition - Curb Opening Only Catch Basin
Design Discharge = 2.60 cfs, Incoming Overflow = 0.00 cts

Total Design Q 2.60 cfs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.

Curb Height = 0.50 ft., Gutter Width = 1.42 ft.
Gutter Drop = 0.71 in., Gutter Depression = 2.00 in,
Gutter Cross Slope = 4.165 % , Gutter C/S w/depn. = 15.931 %
Street Cross Slope = 2.700 % ,

Ponding Depth At Face Of Curb = 0.24 ft. (control)

Pavement Spread = 8.12 ft. (calculated)

( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 3’ wing.

Curb Opening Inlet Data

For Design Flow = 2.60 cfs
Length of Curb Opening Required For 100 % Int. = 8.83 ft.
Total Catch Basin Curb Opening Length = 6.00 £E.
Length Of Curb Opening Used In Analysis = 6.00 £k
Curb Opening Clogging Factor 1.25
Curb Opening Inlet Capacity 1.85 efs
Flow Intercepted By Curb Opening = 1:.85 ¢fs
Carry Over = 0.75 c¢fs

TOTAL INLET CAPACITY = 1.85 efs

TOTAL FLOW INTERCEPTED = 1.85 cfs

TOTAL FLOW NOT INTERCEPTED = 0.75 cfs

CATCH BASIN NUMBER FOR CARRY OVER = None

{
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CATCH BASIN A-11A

kkkkkkhkkhkkkkhkkhkkkkx

Union Hills Drive Sta.
27+03 LT

ON-GRADE Condition - Curb Opening Only Catch Basin
Design Discharge = 28.70 cfs, Incoming Overflow = 0.00 cfs

Total Design Q 28.70 cfs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.

1/2 Street Flow = 28.70 cfs
Curb Height = 0.50 ft., Gutter Width = 1.42 ft. V///
Gutter Drop = 0.71 in.y Gutter Depression = 2.00 in. v//
Gutter Cross Slope = 4.165 % , Gutter C/S w/depn. = 15.931 % ,
Street Cross Slope = 1.300 %/, Street Long. Slope = 0.500 % v
Flow Over Gutter — 2.85 cfs, Flow Over Pavement = 25.85 cfs
Velocity - gutter = 4.09 fps, Velocity - 1/2 st. = 3.24 fps
Flow Depth - curb = 0.52 ft., Depth - Lip Gutter = 0.46 ft.
Pavement Spread = 36.93 ft., Eo (gutter) = 0.10

( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 17’ wing.

Curb Opening Inlet Data

For Design Flow = 28.70 cfs

Length of Curb Opening Required For 100 % Int. = 89.36 ft.
Total Catch Basin Curb Opening Length = 20,00 £ft.
Length Of Curb Opening Used In Analysis =  20:00 ft.
Curb Opening Efficiency, E = 36.62 %
Curb Opening Clogging Factor = 1.25 S
Flow Intercepted By Curb Opening = 10.51 «fs
Carry Over = 18.19 €f8

Warning - Flow depth exceeds curb height !

TOTAL FLOW INTERCEPTED = 10.51 efs
TOTAL FLOW NOT INTERCEPTED = 18.19 ¢fs
CATCH BASIN NUMBER FOR CARRY OVER = None

f
|
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CATCH BASIN A-11B

LE R R EEEEEEEEEERSEEE

Union Hills Drive Sta.
28+50 LT

SAG Condition - Curb Opening Only Catch Basin

30.90 cfs, Incoming Overflow = 0.00 cfs

Design Discharge

Total Design Q 30.90 cfs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.

Curb Height = 0.50 ft., Gutter Width = 1.42 £t
Gutter Drop = 0.71 in., Gutter Depression = 2.00 in.
Gutter Cross Slope 4.165 , Gutter C/S w/depn. = 15.931 %

!

o

Street Cross Slope 1.300 %

Ponding Depth At Face Of Curb 0.50 ££. (control)
Pavement Spread = 35.34 ft. (calculated)

( 1) PHX C.B. Type M-2 - Std. Detail P-1569 w/dbl. 17’ wing.

Curb Opening Inlet Data

For Design Flow = 30.90 cfs
Length of Curb Opening Required For 100 % Int. = 44,31 ft.
Total Catch Basin Curb Opening Length = 37.00 £t.
Length Of Curb Opening Used In Analysis = 37.00 ft.
Curb Opening Clogging Factor = 1.25
Curb Opening Inlet Capacity = 25.73 €fs
Flow Intercepted By Curb Opening = 25.73 ¢i=8
Carry Over = 5.17 cfs

TOTAL INLET CAPACITY = 25.73 cfs

TOTAL FLOW INTERCEPTED = 25.73 efs

TOTAL FLOW NOT INTERCEPTED = 5.17 ¢fs

None

CATCH BASIN NUMBER FOR CARRY OVER




|
(
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CATCH BASIN A-12

*kkhkkhkhkkhkkhkhkhkhkhkdkkkkhxx

Union Hills Drive Sta.
22+85 RT

ON-GRADE Condition - Curb Opening Only Catch Basin

Design Discharge 1.10 cfs, Incoming Overflow =

Total Design Q 1.1.0 efs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.

1/2 Street Flow = 1.10 cfs
Curb Height = 0.50 ft., Gutter Width =
Gutter Drop = 0.71 in., Gutter Depression =
Gutter Cross Slope = 4.165 % , Gutter C/S w/depn. =
Street Cross Slope = 2.000 % , Street Long. Slope =
Flow Over Gutter = 0.47 cfs, Flow Over Pavement =
Velocity - gutter = 2.16 fps, Velocity - 1/2 st. =
Flow Depth - curb = 0.18 ft., Depth - Lip Gutter =
Pavement Spread = 7.57 ft., Eo (gutter) =

( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 3’
Curb Opening Inlet Data
For Design Flow = 1.10 cfs

Length of Curb Opening Required For 100 % Int. =

Total Catch Basin Curb Opening Length
Length Of Curb Opening Used In Analysis
Curb Opening Efficiency, E

Curb Opening Clogging Factor

Flow Intercepted By Curb Opening

Carry Over

TOTAL FLOW INTERCEPTED = 0.62 cfs
TOTAL FLOW NOT INTERCEPTED = 0.48 cfs
CATCH BASIN NUMBER FOR CARRY OVER = None

1.42
200
15.931
0.820
0.63
1.92
0.12
0.42

wing.

16.41

.00
.00
« 92
<253
.62
.48

O O K Uloy O
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cfEs

LE.
.

cfs
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CATCH BASIN A-14B

*kkkkkhkhkhkhkhkhkhkhkkkkx*x

Union Hills Drive Sta.
20+60 LT

ON-GRADE Condition - Curb Opening Only Catch Basin

Design Discharge = 10.80 cfs, Incoming Overflow = 0.00

Total Design Q = 10.80 cfs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.

1/2 Street Flow = 10.80 cfs
Curb Height = 0.50 ft., Gutter Width = 1.42
Gutter Drop = 0.71 in., Gutter Depression = 2.00
Gutter Cross Slope = 4.165 % , Gutter C/S w/depn. = 15.931
Street Cross Slope = 2.000 % , Street Long. Slope = 1.000
Flow Over Gutter = 2.22 cfs, Flow Over Pavement = 8.58
Velocity - gutter = 4.54 fps, Velocity - 1/2 st. = 3.66
Flow Depth - curb = 0.37 ft., Depth - Lip Gutter = 0.32
Pavement Spread = 17.17 ft., Eo (gutter) = 0.21

( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 17’ wing.

Curb Opening Inlet Data

For Design Flow = 10.80 cfs
Length of Curb Opening Required For 100 % Int. = 53
Total Catch Basin Curb Opening Length = 20.
Length Of Curb Opening Used In Analysis = 20.
Curb Opening Efficiency, E = 656.
Curb Opening Clogging Factor = 1
Flow Intercepted By Curb Opening = 6
Carry Over = 4

TOTAL FLOW INTERCEPTED = 6.13 cfs

TOTAL FLOW NOT INTERCEPTED = 4.67 cfs

CATCH BASIN NUMBER FOR CARRY OVER = None

o Tk

00
00
76

2D
.13
.67

6

cfs

fE.
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CATCH BASIN A-13

kkkkkhkkhkhkkhkhkkhkhkhkkhkkhk

Union Hills Drive Sta.
20480 LT

SAG Condition - Curb Opening Only Catch Basin

Design Discharge = 30.00 cfs, Incoming Overflow = 0.00 cfs

Total Design Q = 30.00 cfs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.
Curb Height = 0.50 ft., Gutter Width = L.42- £
Gutter Drop = 0.71 in., Gutter Depression = 2.00 in.
Gutter Cross Slope = 15.931 %

4.165 % , Gutter C/S w/depn.

Street Cross Slope 2.000 ¢
Ponding Depth At Face Of Curb = 0.28 £ft. (econtrol)
Pavement Spread = 12.47 ft. (calculated)

( 1) PHX C.B. Type M-2 - Std. Detail P-1569 w/dbl. 17’ wing.

Curb Opening Inlet Data

For Design Flow = 30.00 cfs
Length of Curb Opening Required For 100 % Int. = 106.86 ft.
Total Catch Basin Curb Opening Length = 37.00 ft.
Length Of Curb Opening Used In Analysis = 37.00 ft.
Curb Opening Clogging Factor = 1.25
Curb Opening Inlet Capacity = 10.78 cfs
Flow Intercepted By Curb Opening = 10.78 efs
Carry Over = 19.22 ¢Is

TOTAL INLET CAPACITY = 10.78 cfa

TOTAL FLOW INTERCEPTED = 10.78 cfs

TOTAL FLOW NOT INTERCEPTED = 19.22 cfs

CATCH BASIN NUMBER FOR CARRY OVER None




(
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CATCH BASIN A-14A

kkkkhkkhkkkhkkhkkkhkkkx*k

Union Hills Drive Sta.
20+24 LT

ON-GRADE Condition - Curb Opening Only Catch Basin

Design Discharge = 10.80 cfs, Incoming Overflow = 0.00

Total Design Q = 10.80 ¢cfs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.

1/2 Street Flow = 10.80 cfs
Curb Height = 0.50 ft., Gutter Width = 1.42
Gutter Drop = 0.71 in., Gutter Depression = 2.00
Gutter Cross Slope = 4.165 % , Gutter C/S w/depn. = 15.931
Street Cross Slope = 2.000 % , Street Long. Slope = 1.000
Flow Over Gutter = 2.22 cfs, Flow Over Pavement = 8.58
Velocity - gutter = 4.54 fps, Velocity - 1/2 st. = 3.66
Flow Depth - curb = 0.37 ft., Depth - Lip Gutter = 0.32
Pavement Spread = 17.17 ft., Eo (gutter) = 0.21

( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 17’ wing.

Curb Opening Inlet Data

For Design Flow = 10.80 cfs
Length of Curb Opening Required For 100 % Int. = B§3.
Total Catch Basin Curb Opening Length = 20.
- Length Of Curb Opening Used In Analysis = 20.
Curb Opening Efficiency, E = 56.
Curb Opening Clogging Factor = 1
Flow Intercepted By Curb Opening = 6
Carry Over = 4.

TOTAL FLOW INTERCEPTED = 6.13 cfs

TOTAL FLOW NOT INTERCEPTED = 4.67 cfs

CATCH BASIN NUMBER FOR CARRY OVER = None

71

00
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76
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CATCH BASIN A-16

kkhkkkkkhkkhkhkkkkkkkx

Union Hills Drive Sta.
16+05 LT

ON-GRADE Condition - Curb Opening Only Catch Basin

Design Discharge = 25.10 cfs, Incoming Overflow = 0.00

Total Design Q = 25.10 cfs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.

1/2 Street Flow = 25.10 efs
Curb Height & 0.50 ft., Gutter Width = 1.42
Gutter Drop = 0.71 in., Gutter Depression = 2.00
Gutter Cross Slope = 4.165 % , Gutter C/S w/depn. = 15.931
Street Cross Slope = 2.000 % , Street Long. Slope = 0.900
Flow Over Gutter = 3.76 cfs, Flow Over Pavement = 21.34
Velocity - gutter = 5.51 fps, Velocity - 1/2 st. = 4.35
Flow Depth - curb = 0.51 ft., Depth - Lip Gutter = 0.45
Pavement Spread = 24.03 ft., Eo (gutter) = 0.15

( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 10’ wing.

Curb Opening Inlet Data

For Design Flow = 25.10 ¢fs
Length of Curb Opening Required For 100 % Int. = 78.02
Total Catch Basin Curb Opening Length = 13.00
Length Of Curb Opening Used In Analysis = 13.00
Curb Opening Efficiency, E = 27.97
Curb Opening Clogging Factor = 1:25
Flow Intercepted By Curb Opening = 7.02

= 18.08

Carry Over

Warning - Flow depth exceeds curb height !

TOTAL FLOW INTERCEPTED = 7.02 efs
TOTAL FLOW NOT INTERCEPTED = 18.08 cfs
CATCH BASIN NUMBER FOR CARRY OVER = None

9

cts

£E
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CATCH BASIN A-18

kkkkkhkkhkkhkhkhkhkkhkdkkxk

Union Hills Drive Sta.
11+20 LT

ON-GRADE Condition - Curb Opening Only Catch Basin

Design Discharge = 19.50 cfs, Incoming Overflow = 0.00

Total Design Q = 19.50 cfs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.

1/2 Street Flow = 19.50 cfa
Curb Height = 0.50 ft., Gutter Width = 1.42
Gutter Drop = 0.71 in., Gutter Depression = 2.00
Gutter Cross Slope = 4.165 % , Gutter C/S w/depn. = 15.931
Street Cross Slope = 2.000 % , Street Long. Slope = 0.600
Flow Over Gutter = 2.97 cfs, Flow Over Pavement = 16.53
Velocity - gutter = 4.44 fps, Velocity - 1/2 st. = 3.50
Flow Depth - curb = 0.50 ft., Depth - Lip Gutter = 0.44
Pavement Spread = 23.59 ft., Eo (gutter) = 0.15

( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 10’ wing.

Curb Opening Inlet Data

For Design Flow = 19.50 cfs
Length of Curb Opening Required For 100 % Int. = 61.97
Total Catch Basin Curb Opening Length = 13.00
Length Of Curb Opening Used In Analysis = 13.00
Curb Opening Efficiency, E = 34.54
Curb Opening Clogging Factor = 1.25
Flow Intercepted By Curb Opening = 6.74
Carry Over = 12.76

Warning - Flow'depth exceeds curb height !

TOTAL FLOW INTERCEPTED = 6.74 cfs
TOTAL FLOW NOT INTERCEPTED = 12.76 ¢fs
CATCH BASIN NUMBER FOR CARRY OVER = None

10
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CATCH BASIN A-15

kkkkikkkhkkkhkkhkkhkkhhkk*x

Union Hills Drive Sta.
18+73 RT

ON-GRADE Condition - Curb Opening Only Catch Basin

Design Discharge = 1.80 cfs, Incoming Overflow = 0.00

Total Design Q 1.80 cfs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.

1/2 Street Flow = 1.80 cfs
Curb Height = 0.50 ft., Gutter Width = 1.42
Gutter Drop = 0.71 in., Gutter Depression = 2.00
Gutter Cross Slope = 4.165 % , Gutter C/S w/depn. = 15.931
Street Cross Slope = 1.600 % , Street Long. Slope = 0.920
Flow Over Gutter = 0.59 cfs, Flow Over Pavement = 1.23
Velocity - gutter = 2.44 fps, Velocity - 1/2 st. = 2.14
Flow Depth - curb = 0.20 ft., Depth - Lip Gutter = 0.14
Pavement Spread = 10.24 ft., Eo (gutter) = 0.33

( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 3’ wing.

Curb Opening Inlet Data

For Design Flow = 1.80 cfs

Length of Curb Opening Required For 100 % Int. = 24.12
Total Catch Basin Curb Opening Length = 6.00
Length Of Curb Opening Used In Analysis = 6.00
Curb Opening Efficiency, E = 40.23
Curb Opening Clogging Factor = 1.285
Flow Intercepted By Curb Opening = 0:.'72

= 1.08

Carry Over

TOTAL FLOW INTERCEPTED = 0.72 cfs
TOTAL FLOW NOT INTERCEPTED = 1.08 ¢ts
CATCH BASIN NUMBER FOR CARRY OVER = None

efs

ft.
ft.
Et.

cts
cfs
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CATCH BASIN A-17

IR SRR SRR EEEEEEEEE]

Union Hills Drive Sta.
13+16 RT

ON-GRADE Condition - Curb Opening Only Catch Basin

Design Discharge 2.90 cfs, Incoming Overflow

Total Design Q = 2.90 cfs
PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.
1/2 Street Flow = 2.90 cfs

0.50 ft., Gutter Width

0.71 in., Gutter Depression
4.165 % , Gutter C/S w/depn.
2.400 % , Street Long. Slope
0.95 cfs, Flow Over Pavement
Velocity - gutter 2.75 fps, Velocity - 1/2 st.
Flow Depth - curb 0.27 ft., Depth - Lip Gutter
Pavement Spread = 10.30 ft., Eo (gutter)

Curb Height
Gutter Drop
Gutter Cross Slope
Street Cross Slope
Flow Over Gutter

( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 3
Curb Opening Inlet Data
For Design Flow = 2.90 cfs

Length of Curb Opening Required For 100 % Int.

Total Catch Basin Curb Opening Length
Length Of Curb Opening Used In Analysis
Curb Opening Efficiency, E

Curb Opening Clogging Factor

Flow Intercepted By Curb Opening

Carry Over

TOTAL FLOW INTERCEPTED ‘ = 1.24 cfs
TOTAL FLOW NOT INTERCEPTED = 1.66 cfs
CATCH BASIN NUMBER FOR CARRY OVER = None

Page No.
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2
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1.95

2
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CATCH BASIN A-19

kkkhkkkkhkhkkhkhkhkrhkkdkx*k

Union Hills Drive Sta.
6+16 RT

ON-GRADE Condition - Curb Opening Only Catch Basin

Design Discharge = 3.60 cfs, Incoming Overflow = 0.00 cfs

Total Design Q = 3.60 cfs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.

1/2 Street Flow = 3.60 cfs
Curb Height = 0.50 ft., Gutter Width = 1.42 ft.
Gutter Drop = 0.71 in., Gutter Depression = 2.00 in.
Gutter Cross Slope = 4.165 % , Gutter C/S w/depn. = 15.931 %
Street Cross Slope = 2.000 % , Street Long. Slope = 0.600 %
Flow Over Gutter = 0.99 cfs, Flow Over Pavement = 2.61 cfs
Velocity - gutter = 2.77 fps, Velocity - 1/2 st. = 2.30 fps
Flow Depth - curb = 0.28 ft., Depth - Lip Gutter = 0.22 ft.
Pavement Spread = 12.52 ft., Eo (gutter) = 0.27

( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. 17’ wing.

Curb Opening Inlet Data

For Design Flow = 3.60 cfs
Length of Curb Opening Required For 100 % Int. = 27.
Total Catch Basin Curb Opening Length = 20
Length Of Curb Opening Used In Analysis = 20.
Curb Opening Efficiency, E = 90.
Curb Opening Clogging Factor = 1
Flow Intercepted By Curb Opening = 3
Carry Over = 0

TOTAL FLOW INTERCEPTED = 3.26 cfs

TOTAL FLOW NOT INTERCEPTED = 0.34 cfs

CATCH BASIN NUMBER FOR CARRY OVER = None

42 £t

00 fE.

00 ft.
48 %

.25
.26 cfs
.34 cfs
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CATCH BASIN A-20

khkdkhkkkkkhkhkhkhkhkhkkhkkx

Union Hills Drive Sta.
6+16 LT

SAG Condition - Curb Opening Only Catch Basin

Design Discharge = 15.70 cfs, Incoming Overflow = 0.00

Total Design Q = 15.70 cfs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.
Curb Height = 0.50 ft., CGutter Width = 1.42
Gutter Drop = 0.71 in., Gutter Depression = 2.00
Gutter Cross Slope = 4.165 % , Gutter C/S w/depn. = 15.931
Street Cross Slope = 2.000 % ,
Ponding Depth At Face Of Curb = 0.42 ft. (control)
Pavement Spread = 19.47 ft. (calculated)

( 1) PHX C.B. Type M-2 - Std. Detail P-1569 w/dbl. 17’ wing.

Curb Opening Inlet Data

For Design Flow = 15.70 cfs
Length of Curb Opening Required For 100 % Int. = 28.16
Total Catch Basin Curb Opening Length 37.00
Length Of Curb Opening Used In Analysis 37.00
Curb Opening Clogging Factor = 1.25
Curb Opening Inlet Capacity = 19.81
Flow Intercepted By Curb Opening 15.70
Carry Over 0.00

TOTAL INLET CAPACITY = 19.81 efs

TOTAL FLOW INTERCEPTED = 15.70 cfs

TOTAL FLOW NOT INTERCEPTED = 0.00 cfs

CATCH BASIN NUMBER FOR CARRY OVER = None

11

cfs

Tt
in.

)

fEt.
£e

cfts
cfs
cfs




File = 1152ccw2.IN 01-15-1999

CATCH BASIN A-23

khkkkkkkhkkhkhkhkhkkhkhkkxk

Union Hills Drive
52+68 LT

SAG Condition - Curb Opening Only Catch Basin

Page No.

LR EE R EEEEEEREEE SRS EEEEE SRR EEREREREEEEEEEEEEEEEEEEEEE IR EE R I I I IR

Design Discharge = 18.70 cfs, Incoming Overflow = 0.00

Total Design Q = 18.70 cfs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.
Curb Height - 0.50 ft., Gutter Width = 1.42
Gutter Drop = 0.71 in., Gutter Depression = 2.00
Gutter Cross Slope = 4.165 % , Gutter C/S w/depn. = 15.931
Street Cross Slope = 2.000 % ,
Ponding Depth At Face Of Curb = 0.42 ft. (control)
Pavement Spread = 19.47 ft. (calculated)

( 1) PHX C.B. Type M-2 - Std. Detail P-1569 w/dbl. 17’ wing.

Curb Opening Inlet Data
For Design Flow = 18.70 cfs
Length of Curb Opening Required For 100 % Int.

Total Catch Basin Curb Opening Length
Length Of Curb Opening Used In Analysis

Curb Opening Clogging Factor
Curb Opening Inlet Capacity
Flow Intercepted By Curb Opening
Carry Over

TOTAL INLET CAPACITY = 18.81 c¢fs
TOTAL FLOW INTERCEPTED = 18.70 cfs
TOTAL FLOW NOT INTERCEPTED = 0.00 cfs

CATCH BASIN NUMBER FOR CARRY OVER None

34.

37.
37 -
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Cave Creek Road
Sta. 28+25 LT

ON-GRADE Condition -
Design Discharge
Total Design Q

PHX Type A Vert Curb
1/2 Street Flow

Curb Height

Gutter Drop

Gutter Cross Slope
Street Cross Slope
Flow Over Gutter
Velocity - gutter
Flow Depth - curb
Pavement Spread

( 1) PHX C.B. Type M-

CATCH BASIN A-24A
kkkkhkkhkhhkhhhhkkkk*k

Curb Opening Only Catch Basin

= 23.60 cfs, Incoming Overflow = 0.00 cfs
= 23.60 ets

& Gutter H=6 in. - MAG Std Dtl 220.

= 23.60 cfs

= 0.50 ft., Gutter Width = 1.42 ft.
= 0.71 in., Gutter Depression = 2.00 in.
= 4.165 % , Gutter C/S w/depn. = 15.931 %

= 2.300 % , Street Long. Slope = 1.950 %

= 4.50 cfs, Flow Over Pavement = 19.10 cfs
= 7.47 fps, Velocity - 1/2 st. = 5.92 fps
= 0.45 ft., Depth - Lip Gutter = 0.40 ft.
= 18.61 ft., Eo (gutter) — 0.19

1 - Std. Detail P-1569 w/sngl.-16* wing.

13/

Curb Opening Inlet Data

For Design Flow = 23.60 cfs
Length of Curb Opening Required For 100 % Int. = B86.85 ft.
Total Catch Basin Curb Opening Length Jb.00ft = -I3T00 ft.
Length Of Curb Opening Used In Analysis 16.006t = T30 ft.
Curb Opening Efficiency, E 30.69% 253F %
Curb Opening Clogging Factor B 1,..25
Flow Intercepted By Curb Opening 7.14cs = —579%F cfs

Carry Over

lé-}é&"5= a37—63—-cfs

TOTAL FLOW INTERCEPTED 7.24cfs= 59% cfs
TOTAL FLOW NOT INTERCEPTED  |4.34.6 = —t763cfs

CATCH BASIN NUMBER FOR CARRY OVER = None
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CATCH BASIN A-24B

khkkkkkhkhkhkkhkkkhkkhkkx%x

Cave Creek Road
25+25 LT

ON-GRADE Condition - Curb Opening Only Catch Basin
Design Discharge = 16.90 cfs, Incoming Overflow = 0.00 cfs

Total Design Q 16.90 cfs

PHX Type A Vert Curb & Gutter H=6 in. - MAG Std Dtl 220.

1/2 Street Flow = 16.90 cfs

Curb Height = 0.50 ft., Gutter Width = 1.42 ft.
Gutter Drop = 0.71 in., Gutter Depression = 2.00 in.
Gutter Cross Slope = 4.165 % , Gutter C/S w/depn. = 15.931 %
Street Cross Slope = 2.300 ¥ , Street Long. Slope = 1.950 %
Flow Over Gutter = 3.62 cfs, Flow Over Pavement = 13.28 cfs
Velocity - gutter = 6.82 fps, Velocity - 1/2 st. = 5.45 fps
Flow Depth - curb = 0.40 ft., Depth - Lip Gutter = 0.35 ft.
Pavement Spread = 16.42 ft., Eo (gutter) = 0.21

( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl. -6+~ wing.

13
Curb Opening Inlet Data
For Design Flow = 16.90 cfs
Length of Curb Opening Required For 100 % Int. = 74.09 ft.
Total Catch Basin Curb Opening Length (G 00 Ft = 3-8 ft
Length Of Curb Opening Used In Analysis [6.00F6 = —13-66 ft
Curb Opening Efficiency, E 35.40% = —29=34%
Curb Opening Clogging Factor = 1..25
Flow Intercepted By Curb Opening 5.99c5 = —4-96-cfs
Carry Over (0.91cks= —331-94——cfs
TOTAL FLOW INTERCEPTED 5.99cF = —4-956—cfs s
TOTAL FLOW NOT INTERCEPTED 10.91¢cFs = —23-94—cfs 4
CATCH BASIN NUMBER FOR CARRY OVER = None
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CATCH BASIN A-25A

* k% k%

Cave Creek Road
Sta. 28+25 RT

ON-GRADE Condition - Curb Open
Design Discharge = 2.20

2.20

Total Design Q

PHX Type A Vert Curb & Gutter

1/2 Street Flow = 2.20
Curb Height = 0.50
Gutter Drop = 0.71
Gutter Cross Slope = 4.165
Street Cross Slope = 2.200
Flow Over Gutter = 0.91
Velocity - gutter = 3.73
Flow Depth - curb = 0.20
Pavement Spread = 7.86

( 1) PHX C.B. Type M-1 - Std.

Curb Opening Inlet Data

For Design Flow = 2+20
Length of Curb Opening Requi
Total Catch Basin Curb Openi
Length Of Curb Opening Used
Curb Opening Efficiency, E
Curb Opening Clogging Factor
Flow Intercepted By Curb Ope

Carxry Over

TOTAL FLOW INTERCEPTED
TOTAL FLOW NOT INTERCEPTED

CATCH BASIN NUMBER FOR CARRY O

khkkkkkhkhkkkkkk

ing Only Catch Basin
cfs, Incoming Overflow = 0.00
cfs

H=6 in. - MAG Std Dtl 220.

cfs

ft., Gutter Width = 1.42
in., Gutter Depression = 2.00
% , Gutter C/S w/depn. = 15.931
% , Street Long. Slope = 1.950
cfs, Flow Over Pavement = 1.29
fps, Velocity - 1/2 st. = 3.24
ft., Depth - Lip Gutter = 0.14
ft., Eo (gutter) 0.41

Detail P-1569 w/sngl. 3’ wing.

cfs
red For 100 % Int. = 27.84
ng Length = 6.00
In Analysis = 6.00
= 35.40
= 1.25
ning = 0.78
= 1.42
= 0.78 cfs
= 1.42 cfs
VER = None

cfs

B

EC
s 5 o

Q
Gl

cfs
cfs
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12-20-1998

CATCH BASIN A-25B

khkkhkhkhkkkkkkkkkdkxxx

Cave Creek Road
Sta. 21+71 RT

ON-GRADE Condition - Curb Opening Only Catch Basin

Design Discharge 3.20 cfs,

3.20 cfs

Total Design Q

PHX Type A Vert Curb & Gutter H=6 in.

1/2 Street Flow = 3.20 cfs
Curb Height = 0.50 ft.,
Gutter Drop = 0.7 an.,
Gutter Cross Slope = 4.165 % ,
Street Cross Slope = 2.200 % ,
Flow Over Gutter = 1.17 efs,
Velocity - gutter = 4.18 fps,
Flow Depth - curb = 0.23 ft.,
Pavement Spread = 9.05 ft.,

( 1) PHX C.B. Type M-1 - Std. Detail P-1569 w/sngl.

Curb Opening Inlet Data

For Design Flow = 3.20 cfs

Incoming Overflow

Gutter Width
Gutter Depression
Gutter C/S w/depn.
Street Long. Slope
Flow Over Pavement
Velocity - 1/2 st.
Depth - Lip Gutter
Eo (gutter)

()

Length of Curb Opening Required For 100 % Int.

Total Catch Basin Curb Opening Length
Length Of Curb Opening Used In Analysis

Curb Opening Efficiency, E

Curb Opening Clogging Factor
Flow Intercepted By Curb Opening
Carry Over

TOTAL FLOW INTERCEPTED
TOTAL FLOW NOT INTERCEPTED

CATCH BASIN NUMBER FOR CARRY OVER

= 2.57 cfs
0.63 cfs

None

17

Page No.
khkkhkhkhkkhkkhkhkhkdhkhkhkhkhkhkhkdhkhkhhkhkhhkhhhhkdhkhbhhkhkhkhkdhhkrhkhkhkhokhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkrdxdxdx

~

- MAG Std Dtl 220.

L.
.00

2

.00

42

15,931
1.950

OO WwWN

.03
<55
o &
« 37

wing.

33

20.
.00
80.
<25
+57
.63

20

.58

00

39

3

cfs

£k

L
ft.

[
Gl

cfs
cfs
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CATCH BASIN A-28

* %k k k%

*kkkhkdkkkkkkkkx

Union Hills Drive Sta. 52+75 RT

ON-GRADE Condition - Curb Opening Only Catch Basin

Design Discharge = 1.20
Total Design Q = 1.20
PHX Type A Vert Curb & Gutter
1/2 Street Flow = 1.20
Curb Height = 0.50
Gutter Drop = 0 g
Gutter Cross Slope = 4.165
Street Cross Slope = 2.000
Flow Over Gutter = 0.48
Velocity - gutter = 2.05
Flow Depth - curb = 0.19
Pavement Spread 8.7

( 1) PHX C.B. Type M-1 - Std.

Curb Opening Inlet Data

For Design Flow = 1...20
Length of Curb Opening Requi

Total Catch Basin Curb Openi
Length Of Curb Opening Used
Curb Opening Efficiency, E
Curb Opening Clogging Factor
Flow Intercepted By Curb Ope
Carry Over

TOTAL FLOW INTERCEPTED
TOTAL FLOW NOT INTERCEPTED

CATCH BASIN NUMBER FOR CARRY OVER

cfs, Incoming Overflow =

cfs

H=6 in. - MAG Std Dtl 220.

cfs

ft., Gutter Width =
n., Gutter Depression

Gutter C/S w/depn.
Street Long. Slope
cfs, Flow Over Pavement
fps, Velocity - 1/2 st.
ft., Depth - Lip Gutter
ft., Eo (gutter) =

Detail P-1569 w/sngl. 3’

cfs

red For 100 % Int.

ng Length
In Analysis

ning

0.68 cfs
0.52 cfs

None

.00

1.42

2

.00

15.931
0.650

0.
G I
0.
0.

72
80
14
40

wing.

16.

(2
O OKF OO O

16

.00
.00
+63
«25
.68
.52

5

cfs

i o

o
£

)
o

cfs
cfs




APPENDIX D

Storm Drain Calculations
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ASL CONSULTING ENGINEERS City Project #: P-900621
Union Hills Drive - 16th Street to Cave Creek Road Rainfall Event: 2-year \i/
| UPSTREAM |DOWNSTREAM| A C Te sl Q ; LENGTH| TIME { PIPE e T
AREA STORM  STORM | | |IDESIGN|RAINFALL| PEAK | | DEPTH | s1zE PIPE INCR. | HGL | CROWN . AMOUNT
NO. DRAIN ~ DRAIN | TOTAL | WEIGHTED| Tmin=10 | INTENSITY| FLOW | SLOPE | FLOW | PIPE WELOCITY RUN |DELTAT| SLOPE | ELEV . SURCHARGE S
- | srtaTION STATION | ACRES| C-VALUE | MIN. | RVHR CFS | FIET L Fr b N FT/S FT MIN | FIFET FT e COMMENTS =
24A 20.07 0.49
25A Cave Creek Road 1.01 0.90 7N A =
2825 2525 21.08 051 100 A/ 240/ | 258 | 00182 1.4 30 | 95 300 0.5 00182 | 147508 | 1474.08 | 100 O 5SREOS
24B 0.38 0.50 A\ i
25B 0.82 0.90 o
2525 2096 22.28 0.52 10.5 2.57 30.0 0.0182 1.5 30 6.9 429 1.0 0.0182 | 1469.62 1468.62 -1.00 O 5RO
23A 492 0.45
23B 1.14 0.90
28 Union Hills Drive 0.54 0.90
5268 5365 6.60 0.56 10.0 2.40 21.9 0.0010 * 30 4.1 97 0.4 0.0036 | 1462.52 1464.80 2.28 Use Q=19.9; Inlet 23 + Subbasin 28 200>
5365 5712 28.88 0.53 10.4 2.59 39.9 0.0010 * 48 3.1 347 1.9 0.0011 | 1464.07 1464 .45 0.38 O OO
5712 = : ’ 1464.07 Assume HGL=Pipe Crown
2 Union Hills Drive 0.84 /| 090 = s i 453,35
4270 4120 /s7'| 0.84 0.90 10.0 2.40 1.8 4 00072 * 13 1.0 / 3420150 2.5 0.0004 | 1460.35 1461.34 0.99 Ol Qo005
2 239 -] 090 —
5 0.55 i~ 0.90 L~ 1459-17
4120 3755 3.78 0.90 12.5 2.30 7.8 U 0.0055 # 18 4.4 ) 51730365 1.4 0.0084 | 1459.27 1461.28 201 /OO0
3755 3435 3.78 0.90 13.9 2.15 7.3109 0.0087 * 18 4.4 705320 1.2 0.0084 | 1457.26 1458.21 0.95 O/HODl5
6 1.01 0.90 " 5530
7 0.57 0.90 : ezt
3435 3115 5.36 0.90 15.1 2.03 9.8 3 0.0087 * 24 3.1 391320 1.7 0.0028 | 145447 | 145553 1.06 o/ 0010
3115 2875 5.36 0.90 16.8 1.90 9.254  0.0091 * 24 3.1 9115 240 1.3 0.0028 | 1451.69 145463 2.94 oo 25
8 0.76 0.90
11 45.08 0.53 t”'\"!ﬁl) )
2875 2440 51.20 0.57 2V 18.1 1.81 53.2 %% 0.0075 * 36 7.7 ~~435 0.9 0.0102 | 1449.51 1453.96 4.45 D10 20
12 0.49 0.90 D
2440 2104 51.69 0.58 19.0 1.75 52.2 120.0075 * 36 7.7 |97 336 0.7 0.0102 | 1446.25 1449.52 327 O/ O3
13 0.89 0.90
14 18.70 0.48
15 0.60 0.90 . LI S
2104 1605 71.88 0.56 19.8 1.71 68.7 9"70.0064 * 42 7.3 499 1.1 0.0074 | 1443.70 1446.09 239 /084D
16 0.57 0.90
17 0.83 0.90 w2
1605 1120 73.28 0.57 20.9 1.65 68.3 1170.0064 * 42 73 | 485 1.1 0.0074 | 1440.53 1442.40 1.87 OIEC LS
13 0.67 0.90 1
1120 640 73.95 0.57 22.0 1.59 66.8 1041 0.0064 * 42 7.3 140 480 1.1 0.0074 | 143743 1438.81 1.38 OO 5D
19 0.86 0.90
20 1.33 0.90
640 560 76.14 0.58 23.1 1.54 67.7 °1-70.0082 * 48 5.7 »0F 80 0.2 0.0038 | 1434.36 1435.26 0.90 D7 BESEL
560 340 76.14 0.58 23.4 1.53 67.3 10§:10.0082 * 48 5720 220 0.6 0.0038 | 1433.70 1434.96 1.26 Orobed
340 - 1434.12 Existing Manhole Project ST-885152
* |- Signifies a surcharged condition APPENDIX D
|
STORM DRAIN CALCULATIONS
By: Guy Zeigler
Date: January 13, 1999
Checked: Mike Salmon
Project No. 11520007
: )/ Y1) ]
b g ¢ </ L f
f-:f«‘f Nt é(".[ = C & / e e 1 B

Page 1 of 1
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APPENDIX E

Connector Pipe Calculations
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T N BE T BE U EE TS TR A EE A B B O ..

ASL Consulting Engineers I T |
ENGINEER (‘Lu/\/ %e,,'\aj IC ~ DATE [/8/7 7 JOB NO. /fﬁ?@gsy
SUBJECT UM /‘0/7 f/," //5 /7/’/'/::’ - Zé i ‘5‘%"(Jf f‘o &VC C’ffk CHECKED BY
Conn ec L[o(' P;',,oa '47\ 4£V5"\S
OFFICE TELEPHONE
H = H@a,d \/ = /»71'/) ,’nun Cafal ééi'l" a/flﬁf4
Tec= To/o Curb y = l/&/aa//‘y
FR~ Free board d= dlancler of comeltbor plpe — -
CLE= Cv,’“b FacQ 3'= 3/‘&()/f‘a//’a»a—/ CanS}(Ral{;a)__,lth/&l

l’/él ; /é’ J’éa//'C G’QC{& L/*v@

From! Stocm Degin Peslan Mpnwal — Shorin Pralns with————

Va’f/fn} OF Ma\,jou" Sfreg[‘\SJ C.'f)/ ef /406""‘,\’) \T‘;/)//?g7
A;l/ﬂw’/.oé/,_/, Heed (H)Y = TC-~FRB — CF -HGL

Minlmur Catoh Bashn Optf (VY= 11 + 150>
4




gt vy T S T T e D ST ey g gy e e e
el v - ST S s e L A e B e Ty G P o .

ASL Consulting Engineers sueerno X o LO
ENGINEER (2 L %"/'Iq /é/ DATE //8/9 1 08 no. [ 407004,
SuBJECT Unlon /“/‘y//g R -tve CHECKED BY

Co'mt(l(of /flpa /}/m//{gl's

OFFICE TELEPHONE

'(Z,e,wr,'c Ana//y 5.8 0!5 /5d Com:c?«(or ft'/de

- U{;nj 2 m},,fmum./ 647[“64 655‘;0 JV/O%[ (V,)
of 36" (Pec 0P Défall 1549)
Vo . Lig +- va td @ d=

1

“Solve G vel@) 25 's LB + L5 v o+ U5 o e
/ ; CLY‘gZ,LB ¢ 2. ‘

Y = 6.84% ft/s ' L

Q= \//4‘ 2(4g%1£f/5) |5 )L[T - 8’4C(S
QY1)
O§/lnj & /¢n5f/» of 40 anc’ He naﬂo(jf‘fé‘
o /j 3) . B
The reguiced Heed (H)= 145¢¢ 3V 4ge)
| (2Y32.2)
H= [.7€L
Tn {o'é No. 2 Ste 4"2\ t70 RT
Avalladle /'/ééﬂl = TE&=FR~- cFE-HaL
H = [448.75-Q5 - 0.6 — (462.78

H= 5,2 ¢¢

ch( ’4“"“‘{0,0/9 = 3. 2#) (7L = Refu: Jeed f/,_ozc/
Ao bual RS 1.bchs > Q.4chs = Assuned Flo v

’ . ' il ( . \
v. US@ Vn‘;” = 3= é o ?’ o : 'd’/(ﬂ&//ﬁj o1 L

'5>/ ’n éfc{é 1 onN, /f'lnch &onﬂc&b{of /’d /5 a/io
54‘5 F.,c7lo7 Fo’ e o//ow,r}j In /57(5,.
- A= 5 L 7, 8,102,056, 718, 244, 248, L_S‘A,
193 4,51&[ 18

e R T T T A T AT




ASL Consulting Engineers seerno _ 3 o [0
ENGINEER & 2y e /lf} /C il DATE [ /8/7 7 : 08 no. [ 290004 8y
suBJECT Un/on H'lﬂ5 Y- 'Llfé CHECKED BY
Con/lt(éaf //I/Q A—nﬁ/l\/éz“)
OFFICE TELEPHONE

" Inlot Mo, HA Sta 27T+03 LT

o /’mx;,’/g,é/@ /'/e,éJ
s Tg ~FB = CFE~ H&l
H= 458.6] - 0.5 — 0.66— |45 220
H= 5.25:¢6 auvailable |

— M/'/n'/’!um vCé lLélw B&—S'/'n p&/’(/é : . ,- g
Ve 116+ 15 v* + 4
e

,\‘ A ) .

8= 10.6“9%‘3/5J d=)5"
A=vA ' .
(0,6 £t3/5s = Q)L 7 v 8.5¢ fér
2.

Vo= LIt LS ()T b s = 4 EFE

. 2 (32.2)
Vain = 4.4,

_Héé_ﬂr r‘eﬁu""{O/ (/3-3/) , L= 8o f&

H 23.7+.3 035672 = ¢ 0FF
2 (32.2) .

Head Aceifable = 538> 40#Heed Kepu!red

Vse d= 15"




ASL Consulting Engineers swestvo T o [ O
ENGINEER é‘ "';/ Z 6’:1 Ie - DATE ,/g/q 7 JOB NO. /40f¢29[5¥
SUBJECT s 1"7/,1 u» //5 Jrlve CHECKED BY

C om.ga(faf PZ'/pé /?AWéyﬁf'S

OFFICE TELEPHONE

Tal,t Ao /1B Sta 28+75 LT

— tveilpible Head
H=Tc- FB - ¢cF-Hel e
Hz;/4580{——ag*—azé—{cfjiﬁéi)
H= 2,93 £t avaslabdle -
T /ﬁ:‘n/‘murf) Ca{‘o[v ﬁaf*,n U(/ﬁ//ll ' ‘.
= L F RSyt L d
L
&= 257 ft%5 ,d= 24"
O =vA4 | ~ .
2.7 PtUs = v (VT v= 8.2 £/

V= LI FES (90 L 2 o 45y
2 32.2)

Vmia = 4.7:‘:‘(5

. /"{644! /?c?u/rzb (,03 5)) " L= ¢0 £{

H = Lg+@3{&ﬁ': 2. !
. L(32.2)

1

i

"{téJ Avar’/éé/a: 1.9 ££4 > L, L4 _/‘/ch I{efw‘eJ

vse Jd= 24"




ASL Consulting Engineers secrns, D e 1
ENGINEER [7‘/\/ z ﬁ/l\qj /Cf' DATE 1/8/ 91 JOB NO. 8y
SUBJECT Un/on /7 //5 D-ive CHECKED BY

60/74«050/ /Y;WK /4—/'41\/5/‘5

OFFICE TELEPHONE

Iale? Ao /3 5 fa 2lto4 LT

— Ava_:'/a_ é/g /‘/540/ :
Hs Tc-FB~ckE - HEL
H= 1452.67- 0.5 —p, (6 — |446.09
N = S5.47 €t auveils ble

- /W/'n,'m((m C&’Léé Bas:a ﬂ&f{"é
V= (¢ + 1§ vy~ +d

13 il
@= 10.8 £¢4 o = 15" 2
K= v A
0.8 = v (%f]ﬁr v 8.8 £t/ X
V= 116 + 1§ (8.8)° 125 = 4.2]
(Y 322)
\//’1:'4 = 4—42 éf

L= ¢5'

)

— L/{ﬂcril Wea,w'fea/ &aj 3’)

H= 2.L+(3X88)" = 3.0
2 (32.2)

Head Availe ble = T4EE > 3. 0FF = Head Kegured

vs@ d=15"




ASL Consulting Engineers

ENGINEER

SHEET NO é oF

10

(7<J\/ zt/lq’e" DATE {/”/?q JOB NO. /407&”05 8y

4 ]
SUBLECT (Jaton /L/’I//S /9//L/Z

CHECKED BY

COﬂﬂfcf(y/ /or;ﬂc 4/14//Y5./‘S

OFFICE TELEPHONE

Talet No |48 Sta. 20t 60 LT

— Head /?-Vm:'/a ble
HS TC— Fg—cp —HEL (@ 20#5)
Mz (463~ 0.5 - 0.6 — 144 5.42

H= 6.41Ff
—= /4/1n/’/‘/1um Cﬂ/‘&/) /ja.{/n ﬁg/]%
W= LiEt b5 ® o d

—

=3
Q = é:fcﬁsj 1
A= vA

2
. et = v i (22 Yo
V= LIL £ 18 (50)° « .25 =
(+Y312)
Valo = 4.0 £T
== H(Qé//bf{ /'n fa C,/,/;Z éaf,'q 2
H=08 + (3K 50> = 09|
')_(32,2.)
Loale? Ao 14 A Sta 20t24 LT

— Head Avallible
HzTC-F§-cr-HGL (@ 20f5)

H<lk§2.85 — 0,5- 0. (L - 1445, 43
RE .30 &

SNO £t /e

3.0

Gpg 31) ) L= ¢




ASL Consulting Engineers sueerno _ /o O
ENGINEER (70,)/ Z’C"C\ /ef‘ DATE (/11 /79 s08 no. 19090004 8Y
SUBJECT U"”,U'I )‘7]"//5 0’/‘/@ ‘ CHECKED 8Y

Connec fg/ }0/'/,96 444’)/ 51‘5

OFFICE TELEPHONE

Talet Mo 144 cont

— M/'A,'MQ"’? Cxll‘ﬁz 8&,5;’1 /9<¢/ 7L4
Vs cr + F& + ML, + 15 v* +d, = &

>3
C—r: dl‘qde’f,(é /'q a/w,of,’o,, @4 7“70 01[ C;t"é o
G = |483,00- 145245 = 0,05
X
V= 0,66t+05 + 0.9 ~1.5.75 + agﬁ - 05
2.2 )
2 (322) ) 8
Q=v A
O Clefst6.]cbs = 12265, 18"
DIBL= v T2 v el o
V= +¢&'

s H%a’ Kefu/fga} & 3l L= 70"
H= .7+ .3 (£.8° < [1.9¢F
Hféd A’fa»"/xé/é-‘ 6.4 > I.9 &t = HMa’ A’V@://QA/&

yse d=i8" 144 — PMaline




ASL Consulting Engineers seervo _ 8o 0
ENGINEER é“")/ Z"S ) e DATE 1o/ 49 w8 no. [f99c00f s,
SUBJECT uilon H ’|//5 QH-lve CHECKED BY

Conrec Léaf /r‘pe Aﬁa/\/ 41'5
f 7=

OFFICE TELEPHONE

fh/(f Ao 11 (Ex /‘!lL/'nj) Sta éf‘/é /QT

_ch} A\va-'/aé/e _
H= Tc-FB —cF -HEL
H= 1442.7 — 0.5 —0. (6 — [435.17
H= 4.37 ' T

— Mlaimen Cotch basin Depth

V= LI{ + 155 4
L«3

@:. 3364‘5 3 L‘%I((CK/‘S'?{,‘n&\ @1 y/‘{‘
3y pEsss y OV oy L AL

V= L6+ (.4 (LD L2 o= 347
(2132.) '

Vain =~ 3.8 £1

—  Head 4&7(41‘/‘&4} (/01313) o ]_5‘!

H= <.5+ (3Xu) = 5€¢&
- (L //32.1)

Head Avallable = .4 €6 > 0.5FE Head «eiq,@/
Vse = 4




ASL Consulting Engineers sweernvo o L0

ENGINEER [‘b a4 Zf/"a /@/ DATE //5/‘7 9 JOB NO i%&?@éy

7
Siiat Unlga /“//’/(3} Drlve CHECKED BY
Conne ¢ Tor //'po 444//\/ .S

OFFICE TELEPHONE

Tnlet No 20 (Exis #/'»33 Sk CH+14 LT

— Hea d Avalle ble B
M=Tc—-F8-cF-HGL
H= (44,7 ~ 0.5 — 0 ¢f — 143517
H= 6.37¢¢ | i
—M;n,‘mum £47’—a£ /5@;/'4 0,/07%
V= LIL+ 1.5 vy d
L
&= 15.7 (/(5) 2«4",(&«(/52!'/'ng)
R= v A |
157 €t = v () V= 5.0¢t/s

V= LICE(5YE0) 2 = 3.74F¢¢
@Y 32.0)

Vol = 4.0 £E
Eal /-{5401 @e?),u/"cJ (Pj 5”) L;QNO,

H= 0766 +(3) (5.0 _ p g1et
@)(32.2)

P/;éa’ Aoclleble = 6.4 £t D08t = /’feéz/ /(efw'rca/

Ex)gf’,’n d: 24', OK
J




ASL Consulting Engineers sneerno [0 o1 O
ENGINEER & "‘}/ Z 6/‘8r/€(' DATE //g/7 9 108 NO /%?@0; BY
SUBJECT Unioa H. //5 ﬂ"' we CHECKED BY

Corz/)g[[fof' /oflﬁe /?‘/’Q//Yf"ﬁ

OFFICE TELEPHONE

Talet Noo 2.3 Sta. $2+<8 LT

- /‘/JdJ /‘Fva/aé/é
H = T¢c ~F8 —C+ -HLL
Nebrl! becawse of @/(0@//‘/',;,16//)/ I\/ﬁlf cch) F& =0
H=< 146923 -0 -0.66 = |46%4.80
Fl= 4.27 £F
s M”/h'/’?w’? 547(&[7 @&51‘/7 ﬂe//"é

\/= LI+ 1.5 w2 o d
“g
Q= 18,7 £t3/5 ,d= 18"
@ = v A 5
18.7 86/ = v TT(2)7 v 104 £ifs
V= LI+ LS (10.6)° £1.5 = §.34¢

2. (32.2)

Vroy = 5.3 £t

~ Head Regulred (p331), L= §5¢¢
M= 3‘5'4—(,_})(/(9.;6}l = 4. 0&E

2 (32.2)

Head /‘v'«/x,’/aéle = 4.3 Ct 2 A0 £ o= /7/:4/ flfcgu"feJ

'Usé d={8"




I pe R 2

o e i e

TR

e

- >
np

Lo

L

3

MR AE el L B0 ALt as ]

e e
[

g e BT 8T T e M e
N s 1 . - ke
. ST DO 3
R ,
mummw I— :

EXISTING CULVERT
TO BE REPLACED

o

LR e

T

~ DRAINAG

i

o

Bt

Fae

e

o,
"‘1i‘§"
)

e
e dhil

Y\,;h W
) RN
.

CHECKED BY:

Ah ey

D
ot i

i
N

LR RAN
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