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INTRODUCTION

This report presents the results of a hydraulic analysis of the 100-year
floodplain at 82nd Place and Shea Boulevard. The hydraulic analysis was made

for the pre- and post-1982 Shea Boulevard road improvements to document the

affect to the floodplain from these road improvements. The results of this
analysis will be utilized in establishing the need and level of drainage
improvements necessary to mitigate any increase in flooding hazard due to the

road improvements.

BACKGROUND

A hydrologic analysis of the drainage area contributing to the Shea Boulevard
vash crossing west of 82nd Place was made utilizing the Soil Conservation
Service TR-20 computer program as part of the original report. The 100-year
peak diScharges from this hydrologic analysis were utilized in performing the
hydraulic analysis for this report. The TR-20 schematic and drainage area
map for this hydrologic analysis (Figure A-1) has been included in- this
addendum in Appendix A. ‘

HYDRAULIC ANALYSIS

The hydraulic analysis was performed utilizing the U.S. Corps of Engineer’s
HEC-2 hydraulic backwvater program. The aerial photo utilized for the
floodplain base maps was obtained from Cooper Aerial Survey Company at scale
1-inch equals 100-feet, and dated June 13, 1985. Contour mapping at scale 1-
inch equals 100-foot, 2’ C.I. was obtained from Kenny Aerial Mapping Company
(dated 1984) for the area north of Shea Boulevard. Cross-sections of the
channel south of Shea Boulevard; the Arabian Trail box culvert road crossing,
Shea Boulevard box culvert road crossing, and cross-sections along Shea
Boulevard were obtained by A-N West for the existing roadway. Contours along
Shea Boulevard prior to the 1982 road improvements were obtained from the
1982 Shea Road Improvement Plans (Project No. M-703-3(4). '

Because the residential areas north and south of Shea Boulevard have been
fully developed prior to 1982 the cross-section and contour map data was
assumed to be unchanged in this area before and after the 1982 improvements.
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The pre- and post-1982 road improvements base maps were produced by super-
I ~ imposing the relevant contour data onto the aerial photo base map (see
Exhibits 1 and 2). ’

The HEC-2 hydraulic analysis for the pre- and post-1982 road improvements
m_odeled' common cross-sections and box culvert data from Arabian Trail
I upstream to Shea Boulevard. At Shea Boulevard the pre-1982 road improvement
analysis modeled the dip section wash crossing and the post-1982 improvement

‘ analysis modeled the existing double-barrel 12:foot by 3-foot box culvert
li crossing. ~ Upstream of Shea Boulevard the hydraulic analysis was first
: performed on the main wash to cross-section 16 (100-year discharge equals 240
Il cfs and TR-20 C.P. No. 11). The hydraulic analysis was then performed on the
common reach of the middle and east tributaries (100-year discharge equals
I 114 cfs and TR-20 C.P. No. 7) for cross-sections 11 and 12 using the
tributary analysis subroutine of HEC-2. The hydraulic analysis was then
performed on the middle tributary (100-year discharge equals 52 cfs, TR-20

l§ C.P. No. 5) and the east tributary (100-year discharge equals 64 cfs, TR-20
C.P. No. 4).
l’ |
--’ Ineffective flow areas which included houses, fenced yards, and areas beyond
\ ridge lines were blocked out by the GR points of the ET option in the HEC-2
Ij model. A Manning’s ’n’ value of 0.035 was used for the remaining channel and

overbank flow areas except for streets and the Shea Boulevard right-of-way
which consisted of desert landscaping (i.e. gravel, scattered bushes, trees,
and short grass). A Mann”ing’s 'n’ value of 0.016 was used for paved street
areas and a ’n’ value of 0.030 was used for the graded gravel shoulder along
Shea Boulevard. The combined pavement and shoulder of Shea Boulevard wvas '
assigned a weighted Mannings’s 'n’ value of 0.025 for the pre-1982 road

improvements analysis.

e

The input and output data from the pre- and post-1982 roadway HEC-2 analysis
is included in Appendix A and B, Table 1 summarizes the computed 100-year
wvater surface elevations wupstream of Shea Boulevard and shows the

l _ interpolated water surface i_elevation at several critical residential houses.
j _ - , :

i As indicated by the HEC-2 data and Table 1, the 1982 roadway improvements do
. not cause an increase in water surface elevations on the main wash at the Lot

1 house. There are increases in water surface elevations of up to 1-foot
along Shea Boulevard east of 82nd Streét due to the 1982 road improvements.
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ALTERNATE DRATINAGE SYSTEMS ALONGIBZND PLACE

l'.i ~ CONCRETE CHANNEL | |
The concretevchannel originally proposed in the "Drainage Design Report, Shea

I Boulevard" was designed for the 100-year discharge of 240 cfs. The upstream
channel alignment started at the northeast corner of 82nd Place and Clinton,

I crossed 82nd Place at an angle, and proceeded south along the west side of
82nd Place to the intersection with the concrete channel at Shea Boulevard.

_ Although the channel was designed to contain the 100-year discharge of 240
I cfs within the channel, the natural wvash approaching the channel inlet at

Clinton does not contain this flow. The floodplain is approximately 200 feet
wide at the proposed concrete channel inlet which has a width of 20 feet.
Without further channel upstream improvements it is estimated that 100 cfs
would enter the concrete channel at its inlet (at Clinton) for a 100-year
l storm of 240 cfs with an additional 100 cfs entering the channel within 100
feet of the inlet. The remaining estimated 40 cfs would not enter the 82nd
I Place channel, but flow in the west overbank to the 2-barrel 12-foot by 3-
j foot culvert at Shea. The estimated construction cost for the concrete
channel along 8Znd Place (excluding 0.139 acres right-of-vay) is $82,300 for
I the channel segment north of the proposed channel along Shea Boulevard.

ALTERNATE 1 - NO DRAINAGE IMPROVEMENTS ALONG 82ND PLACE
~ A hydraulic analysis by HEC-2 was perfofmed for Alternate 1 to determine the
! ~ impact on the floodplain should no drainage improvements'be constructed along
82nd Place. The HEC-2 analysis modeled the concrete channel along Shea
Boulevard from the 2-barrel 12-foot by 3-foot box culvert to 82nd Place and
the storm drain 53-inch span by 34-inch rise along Shea to 84th Street. As
shown on Table 1, there was no significant increase in the WSEL of the main
wvash for this alternate. This alternative would have no additional
- construction cost for drainage facilities along 82nd Place.

ALTERNATE 2 - 50 TO 60 CFS CAPACITY STORM DRAIN ALONG 82ND PLACE
- This alternate would involve the construction of a storm drain along the same
general alignment as the oiiginal concrete channel but would involve a storm
drain of 50 to 60 cfs capacity (i.e. 49-inch span by 33-inch rise CMPA). As
shown in Table 1, the HEC-2 analysis indicates that the floodplain elevations
'.would be lovered from 0.05 feet to 0.08 feet along 82nd Place. The estimated

-
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construction cost for the storm drain along 82nd Place is $47,200 for the
reach north of the proposed channel along Shea Boulevard.

ALTERNATE 3

This alternate would involve the construction of two storm drains along the
same general alignment as the original concrete channel but would involve two
storm drains of approximately 120 cfs total capacity (i.e. a 2 - 49-inch span
by 33-inch rise CMPA’s. As shown in Table 1, the HEC-2 analysis indicates
that the floodplain elevations would be lovered from 0.16 feet to 0.25 feet
along 82nd Place. The estimated construction cost for the two storm drains
along 82nd Place is $83,000 for the reach north of the proposed channel aldng

Shea Boulevard.
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HEC-2 CROSS-SECTION

PRE- AND POST-1982 ROAD IMPROVEMENTS
'100-YEAR WATER SURFACE ELEVATIONS

TARLE 1

SUMMARY OF

PRE-1982

POST-1982

Shea to Clinton.

LOT NO./ Qic0 ‘

I1.D. AND WATERCOURSE HOUSE FINISHED cfs ROADWAY ROADWAY ALTERNATE 1° ALTERNATE 2°  ALTERNATE 37

SEE EXHIBITS (1 OR 2) FLOOR ELEVATION WSEL WSEL WSEL WSEL WSEL

11 (Main Wash) 240 1359.01. 1359.02 1358.98 1358.93 1358.79

: 20,/1359.43 1359.40* 1359.40* 1359.40* 1359.34* 1359.21*

12 (Main Wash) 240 1360.56 1360.46 1360.46 1360.39 11360.30

' 19/1361.32 1360.75 1360.68" 1360.68% 1360.61* 1360.50%

13 (Main Wash) ' 240 1361.31  1361.33 1361.33 1361.25 1361.08

14 (Main Wash) 240 1362.27 1362.28 1362.28 1362.28 1362.29

15 (Main Wash) 240 1363.48 1363.47 1363.47 1363.47 1363.47

16 (Main Wash) 240 1364.58  1364.59 1364.59 1364.59 1364.59

11 (Middle & East Tributary) 114/52% 1358.44  1359.37% 1358.98 1358.96 1358.98
'1/1360.20 1359.10% 1359.84* 1359.57* 1359.50* 1359.51%

12 (Middle & East Tributary) 114,52¢ 1359.56 1360.17° 1359.98 1359.88 1359.88

13 (Middle Tributary) ° 52 1360.29  1360.422 1360.36 1360.35 1360.36

14 (Middle Tributary) 52 1361.88 1361.75 1361.77 1361.79 1361.77

13 (East Tributary) 64 1360.24 1361.32 3 = 2
2/1361.91 , 1360.43* 1361.51*

14 (East Tributary) v 64 1360.93 1362.01* - 3 = =

1. Interpolated 100-year highwater at upstream side of house.

2. Post-Roadway WSEL higher than Pre-Roadway WSEL.

3. No surface flow outside right-of-way Flow contained in proposed storm drain pipe and gutter along Shea

.- Boulevard.

4., 100-Year discharge is 52 cfs 'for proposed Alternate 1 drainage system. East Tributary flow conveyed in pipe and

street (see Note 3). .
5. Drainage channel (b=8’) and storm drain along Shea; no drainage facilities along 82nd Place. _
6. Drainage channel (b=11’) and storm drain along Shea with 50 cfs capacity culvert along 82nd Place from Shea to
Clinton.
7. Drainage channel

(b=14") and storm drain along Shea with 120 cfs capacity culverts (two) élong 82nd Place from
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