ALBUQUERGUE, NEW MEXICO B7107 505 881-2000 ‘ BOHANNAN-HUSTON INC.

4125 CAALISLE BLVD, N, E.

October 25, 1977

) {T,V.W A

Wil
| oGl 26 ¥
Mr. Bruno Conegliano I CRS
Assistant City Engineer - Hydrology G\Nﬁd
City of Albuquerque G\T‘ 120
P.0. Box 1293

Alt uquerque, N\M 87103
RE. Drainage Report for Crestview Heights, Unit 5 and Casa Grande Park
Dea Mr. Conegliano:

In resnonse to your letter of October 6, 1977, concerning the above-referenced
drainage report, we have made the following changes to the construction drawings:

1. The Piedra Lisa Channel has been extended along the west side of the
property from the north edge of Menaul Boulevard to the 20-foot drainage
right-of-way, seven lots south of Candelaria Road. The Piedra Lisa Channel will be
sloped to drain westward from near the middle of the west boundary line of Casa
Grande Park. This portion of the Piedra Lisa Channel is considered temporary until
its final configuration is determined with the improvements to Tramway Boulevard.
The temporary channel will be earth lined with a 10-foot bottom width and 3l
side slopes. Minimum depth will be 3.5".

2. The 20-foot drainage easement which crosses Palo Verde Drive in Casa
Grande Park will be fitted with four 18-inch reinforced concrete pipes under the road-
way. The crossing will have a capacity of approximately b6 CFS, which is roughly
equivalent to the anticipated runoff from a ten-year storm. Flows greater than this
amount will travel over the roadway ir 8 dip section.

3. Roof ponding will not be employed and runoff tor undeveloped conditions
will remain as shown in the report.

We hope that these items are satisfactory and will allow you to approve the
drainage report.

If you have any questions concerning this matter, please feel free to call our

office.
Si ly,
g ( m
e 10 ey
ynd W. Macy, P. E.
Design Engineer

cc: Mr. Chase Magnason

RWM/kb




City of . llbuquerque
P,0. BOX 1293 ALBUQUERQUE, NEW MEXICO 87103

MAYOCR
Harry E. Kinney

CHIEF
ADMINISTRATIVE OFFICER
Frank A. Kiginhenz

October 6, 1977

Mr. Ray Macy
Bohannan-Huston Inc.
4125 Carlisle Blvd. N.E.
Albuguergue, N.M. 87107

SUBJECT: DRAINAGE REPORT FOR CRESTVIEW HEIGHTS, UNIT 5 AND
CASA GRANDE PARK

Dear Ray:

This is to detail my observations regarding the drainage report
for the captioned subdivisions, expanding on our conversation.

The construction plans will have to include plan and profile for
the Piedra Lisa Channel Improvements. Eventhough the final plans and
grades for Tramway Blvd. south of Candelaria have not been set, a
temporary dip section can be executed at this time to take the water
across this thoroughfare and discharge it into the future westward
extension of the Piedra Lisa. As an interim measure, after the con-
struction of the improvements across Lynnwood Park which are imminent,
city forces could excavate a temporary pilot channel west of Tramway
Blvd. to provide an outfall to these subdivisions.

In regard to the flow coming from the east across Casa Grande,
it is requested that a cattle guard or other s-ructure be provided
across Palo Verde in order tn carry all the high frequency storm
flows unto the 10 year discharges. Flows of greater magnitude can be
allawed to overflow the street. Since any propcsed development area does
not coincide with a natural watershed and since after developnent the
existing water courses are not used for water conveyance (except the major
arroyos), the mode of flow and the distribution of the runoff are dras-
tically altered. Therefore, to compare meaningfully the undaveloped 2nd
the developed runoff, it is necessary to use the same outlet point, path
of travel and slope differential. Then through the use of either residen-
tial or total development ponding, achieve the goal of comparable flows and
total volume of runoff.

Using these criteria, I find that the undeveloped flow for Crestview
Heights amount to 24.7cfs (L=1800 ft. S=3.4% Tc=28.7' 1=3.52"). In Casa
Grande Park, considering the 4.78 ac between the two water blocks on Palo
Verde Drive, the discharge amounts to 6.6cfs (L=960' S=2.71% Tc=22.8' 1=3.95").

e AN EQUAL OPPORTUNITY EMPLOYER = 2o




Mr. Massey

-2- October 6, 1977

Certain conseguences will follow from this approach and in your revision
of the drainage report, you will have to assess whether the volume of ponding
provided is sufficient to achieve the desired goal particularly in Casa Grande
Park. In this area it appears to me that roof ponding may be indicated in

preference over the parking lot
volume reduction ar= achieved.

detention approach because no infiltration or
I also consider undesirable to allow the runoff

flow overbank to the arroyo because of potential erosion problems.

BC/fs

cc - Jim Smith
V. M. Kimmick
prainage File

Sincerely,
_
EM-} G v‘-n-‘i,L Sy

Bruno Conegliano
Assistant City Engineer-Hydrology

to




4125 CARLISLE BLVD, N.E, ALBUQUERQUE, NEW MEXICO 87107 505 881-2000 * BOHANNAN -HUSTON INC.

August 18, 1977

RECEIVED

AUG 19 1977
Mr. V. M. Kimmick
City Engineer CITY ENGINEERS

City of Albuguerque

Albuguerque, NM 87103

Re: Drainage Report for Crestview Heights Unit 5 and Casa Grande Park
Dear Mr. Kimmick:

As agents for H. G. Pickard and Associates, we are submitting the above
referenced drainage report for your review and approval.

If you should have any questions regarding this matter, please feel free
to contact this office. We are looking forward to hearing from you in the
near future.

Sincerely,
7 |
_/% .ﬂ-A-// I-_Al -
/)Q-c,c ]‘f -

Michael J. Irwi
Design Engineer

Enclosure
cc: H. G. Pickard and Assocliates

MI1/dlh
Job No. 77-117




ity of . E?&’aa:qaquaw

P.O. BOX 1293 ALBUQUERQUE, NEW MEXICO 87103

MAYOR
Harry E. Kinney \

o v//
e, CHIEF
C)U,'Ajjif‘f ¢ ADMINISTRATIVE OFFICER

Frank A, Kleinhenz

‘(_) @]
%‘}m{/j“‘/ S June 24, 1977

Mr. Michael J. Irwinm
Design Engineer
Bohannan-Huston Inc.
4125 carlisle Blvd. N.E.
Albuquerque, N.M. 87107

SUBJECT: PARK PLACE, CRESTVIEW HEIGHTS UNIT 5
AND CASA GRANDE PARK

pDear Mr. Irwin:

Your letter of June 20, 1977 has been received, however,
the enclosed material referred to in the letter was not re-
ceived by this office.

There is mo objection to your firm designing these sub-
divisions, however, regardless of the advance state of design,
both procedures should be followed. Therefore, the next step
should be C.1l. as outlined in Procedures for Design of Water
and Sanitary Sewer Line Extensions., Following this a design
conference should be held with Engineering and other appropriate
City agencies to answer other questions posed in your letter.

Sincerely
: :J
{7 ( (&
VMK/£s . Vi M ick
cc: Bill Otto City Engineer

Bob Kielich
Brunoc Conegliano
Dwayne Sheppard

e s . AN EQUAL OPPORTUNITY EMPLOYER smmmmmm ===




4125 CARLISLE BLVD, N.E. ALODUQUERQUE, NEW MEXICO 87107 505 BB1-2000 ! BOHAN NAN 'HUSTON INC

June 20, 1977

Mr. V. M. Kimmick .

City Engineer el R R
city of Albuquerque atﬁi‘.! X
P. 0. Box 1293
Albuquerque, New Mexico 87103 JUN 23 1377

Re: Park Place Crestview Heights Unit 5 and Casa Gr ark
J 2ris Wilinzeas

Dear Mr. Kimmick:

In accordance with the recent requirements of the City Engineering
pDivision - Water Resources Department, we hereby request water and sewer
extensions and approval to design the above referenced subdivisions.

Since approved preliminary plats are available, and nuch is already known
about existing waterlines in these areas, reproducible copies of the prelimi-
nary plats will be supplied to the Water Resources Department with a copy of
this letter showing an initial layout of the internal waterline.

pPark Place will sewer to existing lines in Silver and Lead Avenue, and
San Carlos Drive. Capacity of these existina lines should be analyzed.

Crestview Heights Unit 5 will sewer to Palo Verde Drive then west through
a utility easement and discharges to the Sandia Hain Truck Sewer. Flows from
Crestview Heights Unit 5 and Casa Grande Park were considered during the
design of the Sandia Main Trunk Sewer.

Casa Grande Park lots 8 through 18, Blocks 1 and 2 will sewer to Palo
Verde Drive then west through a utility easzment and discharges to the Sandia
Main Trunk Sewer. The remaining lots will sewer to the existing line in
Candelaria Road. Capacity of this existing line should be analyzed.

The three referenced subdivisions are presently being designed by our
office, and it is necessary that we determine the status of water and sewer
utilities in these areas before designs can be completed. Ve hope the en-
ciosed material will make your analysis easier.

If you should have any questions regarding this matter, please feel free
to contact this office.

Sincerely,
“”-)fEZi:94{:L34ﬁZ;7}4‘*~:5iit‘__,—

Highae1 J. IFwin

Design Engineer

Enclosure
cc: Mr. Bill Otto
MJ1/d1h

Job No. 77-117
77-021
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ity of . E”mqaquaw

P.O. BOX 1292 ALBUQUERQUE, NEW MEXICO 87103

MAYOR
Harry E. Kinney

RN &LA[{/‘Z//:?/? ﬁ’gfb AOMINISTRATIVE OFFICER

Frank A, Kieinhen?

June 24, 1977

Mr. Michael J. Irwin
Design Engineer
Bohannan-Huston Inc.
4125 carlisle Blvd. N.E.
Albuquerque, N.M. 87167

SUBJECT: PARK PLACE, CRESTVIEW HEIGHTS UNIT 5
AND CASA GRANDE PARK

pear Mr. Irwin:

your letter of June 20, 1977 has been received, however,
the enclosed material referred to in the letter was not re=
ceived by this office.

- There is no objection to your firm designing these sub-
divisions, however, regardless of the advance state of design,
both procedures should be followed. Therefore, the mnext step

should be C.1l. as outlined in Proceaures for Design of Water
and Sanitary Sewer Line Extensions. Following this a design
conference should be held with Engineering and other appropriate
City agencies to answer other questions posed in your letter.

Sincerely
MK/ £s . /u' Mi—Kifumick
cc: Bill Otto City Engineer

Bob Kielich
Bruno Conegliano
Dwayne Sheppard

e s sasmrmmree ez AN EQUAL OPPORTUNITY EMPLOYER ===
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4175 SARLISLE DLVD, N.E. ALBUOUERQUE, NEW MEXICO 87107 505 881-2000 * BOHANNAN 'HUSTON INC

June 20, 1977

Mr. V. M. Kimmick A

City Enginee” . iU
City of 2lbuquerque Rigbgfdg
p. 0. uox 1293

Albuquerque, New Mexico 87103 ' JUN » 3 1377

Re: Park Place, Crestview Heights Unit 5 and Casa Gnapdg ark
. £ %ﬁmﬂ;ms
Dear Mr. Kimmick:

In accordance with the recent requirements of the City Engineering
Division - Water Resources Department, we hereby request water and sewer
extensions and approval to design the above referenced subdivisions.

Since approved preliminary plats are available, and much is already known
about existing waterlines in these areas, reproducible copies of the prelimi-
nary plats will be supplied to the Water Resources Department with a copy of
this letter showing an initial layout of the internal waterline.

Park Place will sewer to existing lines in Silver and Lead Avenue, and
San Carlos Drive. Capacity of these existing lines should be analyzed.

Crestview Heights Unit 5 will sewer to Palo Verde Drive then west through
a utility easement ani discharges to the Sandia Main Truck Sewer. Flows from
Crestview Heights Init 5 and Casa Grande Park were considered during the
design of the Sandia Main Trunk Sewer.

Casa Grande Park lots 8 through 18, Blocks 1 and 2 will sewer to Palo
Verde Drive then west through a utility easement and discharges to the Sandia
Main Trunk Sewer. The remaining lots will sewer to the existing line in
Candelaria Road. Capacity of this existing line should be analyzed.

The three referenced subdivisions are presently being designed by our
office, and it is necessary that we determine the status of water and sewer
utilities in these areas before designs can be completed. We hope the en-
closed material will make your analysis easier.

If you should have any questions regarding this matter, please feel free
to contact this office.

Sincerely,
—"—)445274213J?271"*:¢C£;-_L
r:&hael J. IFwin

Design Engineer
Enclosure

cc: Mr. Bill Otto

MJ1/d1h
Job No. 77-117
77-021
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DRAINAGE REPORT
FOR
. CRESTVIEW HEIGHTS UNIT 5
AND
CASA GRANDL PARK
PURPOSE

The purpose of this report is to present methods by which to
1imit the rate of runoff from-the developed subdivisions to the
rate that prevailed before development. By limiting the rate of
runoff from the developed subdivision, the developer will be able
to comply with the directives of the Albuquerque Metropolitan

Arroyo Flood Control Authority.

LOCATION

Crestview Heights Unit 5 is jocated in the northeast heights
of the City of Albuquerque, and is bounded on the east by Cibola
Subdivision; bounded on the north by Casa Grande Manor Subdivision,
and Casa Grande Park; bounded on the west by Tramway Boulevard,
N.E., and bounded on the southerly side by the Piedra Lisa
Channel north of Menaul Boulevard, N.E.

Casa Grande Park is located in the northeast heights of the
City of Albuquerque and is bounded on the south by Crestview
Heights Unit 5; bounded on the west by Tramway Boulevard, N.E.;
bounded on the north by Candelaria Road, N;E., and bounded on the

east by Casa Grande Manor Subdivision (see Plate 1).

HYDROLOGIC ANALYSIS

The peak rates of undeveloped runoff from Crestview Heights




Unit 5, and Casa Grande Park are shown in the calculations to be
29.3 cfs and 13.6 cfs respectively. Runoff compuiations are for
a 100 year storm frequency. The peak rate of runoff was deternined
by use of the rational formula, where the rate "Q" in cubic feet
per second is equal to ngr, a runoff factor, times "i", the in-
tensity of rainfall over the entire study area, times "A'", the
area to be drained in acres. For the purpose of this report, the
runoff factor "C", & constant, is 0.35 for undeveloped 1and. The
intensity "i" is determined by first computing the time of concen-
tration, which is the time required for runoff to reach the point
of measurement from the most distant point in the area being con-
sidered. The time of concentration is computed using an imperical
formula. The intensity in inches per hour is determined from the
jntensity duration frequency equations for this area as shown on
the Master Plan of Drainage, City of Albuquerque, New Mexico and
environs - 1963.

The peak rates of developed runoff from Crestview Heights
Unit 5, and Casa Grande Park are shown in the calculations to be
22.8 cfs and 13.2 cfs respectively. These peak rates of runoff
are less than the peak rates of the undeveloped subdivisions. In
order to prevent the peak rates of developed runoff from exceeding
the peak rates of undeveloped runoff, it is necessary to retain
the rainfall on a portion of the lots in Crestview Heights Unit 5,
by means of ponding from the setback line, as shown in the Appendix,
and to detain the rainfﬁll on all cf the lots in Casa Grande Park

by means of a controlled discharge from the parking area. The peak

rates of developed runoff from the 100-year storm frequency are

-2-




determined by use of the rational formula. The runoff faccor "C"

is a weighted factor determined by multiplying the percent of
grassed or planted area by 0.35 and adding the percent of pavement,
sidewalk, drivepad, and roof area multiplied by 0.95. The intensity
of rainfall is determined by the same method as described for un-
developed runoff except that the time required for runoff to reach
the point of measurement 1is measured from the most distant point

along the centerline of the carrier streets.

RECOMMENDAT IONS
Crestview Heights Unit 5 - The rainfall from the 100-year storm

frequency should be retained in backyard ponds from the 20 foot set
back or building line to the rear of the lots including what falls
on the building roofs. Since the runoff from the developed lots by
implementing retention is computed to be 6.5 cfs less than the un-
developed peak runoff, ten of the lots would not require any reten-
tion. Upland flows are prevented from entering the subdivision by

the use of water blocks on the streets in Cibola Subdivision.

The Piedra Lisa drainagé channel should be jmproved to its

final grade and section, as shown in ngtudy of the Embudo Arroyo
System and its Tributaries 1976," city of Albuquerque, from 280 feet
west of Malcolm Avenue to Tramway Boulevard. At Tramway Boulevard,

a berm should be constructed from excess spoil material to turn flows
from the Piedra Lisa drainage channel north, and to prevent flows
from crossing Tramway Boulevard. From this point, flows will con-
tinue in a northerly direction along Tramway Bouievard until final
grades arc set on Tramway so that the channel can be designed in that

areca. -3-




Flows from Crestview Heights Unit 5 should be diverted from
Palo Verde Drive into the Piedra Lisa drainage channel through a

25-foot drainage easement betwecen Lots 18 and 19, Block 2.

The peak upland runoff into Casa Grande Park from Casa Grande
Mano;, through a 20-foot drainage right-of-way is 108 cfs as pre-
dicted in the drainage report for Case Grande Manor, prepared by
Stites and Billingsley of Denver, Colorado. The peak runoff rate
from Casa Grqnde Park at the west ecnd of a 20-foot drainage right-
of-way is 108 + 8.0 = 116.0 cfs, with an additional 1.3 cfs from
the backyards of Lots 1-18, Block 2. An additional 4.0 cfs is dis-

charged onto Candelaria Road. The right-of-way must not be obstructed.

To insure that pcak runoff from Casa Grande Park does not exceed
undeveloped peak runoff, the following recommendations are made:

1. Lots 1-18, Block 1, will detain all rainfall within the
parking area and release it through an 8'"x8" curb opening with a
3"x2 5/8" oriface plate opening.

2, Lots 1-18, Block 2, will release rainfall falling on the
backyards directly to the arroyo and detain all other rainfall within
the parking area. It will be released through an 8"x8" curb opening
with a 2"x2 1/4" oriface plate opening (see Appendix for details).

A water block should be provided on Palo Verde Drive betwcen
Lots 6 and 7 of Blocks 1 and 2. A water block should also be provided

on Palo Verde Drive between Lots 17 and 18 of Blocks 1 and 2.
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CRESTVIEW HEIGHTS
UNIT 5

- Albuquerque,
Bernalillo County, New Mexico

AUGUST 1973




A

L

4125 CARLISLE BLVD. N.E.
ALBUQUERQUE,NEW MEXICO 87107

L

{

BOHANNAN WESTMAN HUSTON & ASSOCIATES INC.

PHONE 505 345-268l

ENGINEERS & PHOTOGRAMMETRISTS

August 6, 1973

Crestview Heights, Inc.
1000 San Mateo Blvd SE
Albuquerque, iNew Mexico

Gentlemen:

We are submitting this Drainage Report to
you on Crestview Heights Subdivision covering
the development of Unit 5. The control of the
runoff shall comply with the requirements of the
Albuguerque Metropolitan Arroyo Flood Control
Authority and with present City of Albuquerque
policies.

We appreciate this opportunity to serve
you. If any questions arise, we will be avail-
able to assist you in your response.

Very truly yours,

ichial M. Emery 5»7/

Chief Engineer

MME/teg

Enclosure




DRAINAGE REPORT
FOR
UNIT 5
CRESTVIEW HEIGHTS

BERNALILLO COUNTY, NEW MEXICO

AUGUST 1973

PREPARED FOR:

CRESTVIEW HEIGHTS, INC.
1000 SAN MATEO BLVD. SE
ALBUQUERQUE, NEW MEXICO 87108

BY

BOHANNAN WESTMAN HUSTON & ASSOCIATES, INC.
4125 CARLISLE BLVD NE
ALBUQUERQUE, NEW MEXICO 87107

Michial M. ery
Chief Engix@r




DRAINAGE REPORT
FOR
UNIT 5

CRESTVIEW HEIGHTS SUBDIVISION

ITEM

LOCATION
DRAINAGE BEFORE DEVELOPMENT

DRAINAGE AFTER DEVELOPMENT
METHODS OF ANALYSIS

CONCLUSIONS

Drainage Areas and Flow Calculations

Hydraulic Computations for Diversion Wall
and Channel

Stability Computations for Diversion Wall

Location Map
Drainage Areas & Design Flow
Corps of Engineers Flood Intensity Graph

Flood Plain Layout and Drainage Improvements
After Development

Arroyo Cross Sections.

Arroyo Cross Sections.




DRAINAGE REPORT
CRESTVIEW HEIGHTS SUBDIVISION
UNIT 5

LOCATION
Unit 5 of the Crestview Heights Subdivision is located
in the City of Albuguerque along the eastern right of way of
Tramway Boulevard northeast of Indian School Road. It covers
an area of approximately 30 acres and is presently undeveloped.
Unit 5 lies on the alluvial fan that extends from the
throat of the Piedra Lisa Canyon westward into the valley.
The land slopes at approximately 6% from east to west and has

a poor to moderate grass cover. (See Plate I, Location Map)

DRAINAGE BEFORE DEVELOPMENT

Runoff from the Piedra Lisa Canyon formed the alluvial
fan on which Unit 5 is located. Plate 2, Drainage areas
and Design Flows, shows that the Piedra Lisa Drainage Basin
can be divided into three sub-drainage areas which more or
less converge at the eastern property line of the parcel.
Flows for these areas were taken from the Corps of Engineers
"Hydraulic Data for Flood Plain Information Study, Albuquerque
Arroyos Part IV". A portion of this study has been reproduced
in this Report as Plate 3. Table I, Drainage Areas and Flow
Calculations, indicate the procedure used for apportioning

flows to individual sub-drainage areas. Plate 4, Flood Plain




Layout and Drainage Improvements After Development, shows the
estimated flood plain routing based on the given contours.
Plates 5 & 6 show cross sectional views at sections indicated
on Plate 4.

It should be noted, however, that field inspections of
the area suggest that contour resolution may be inadequate
in critical areas for accurate flood plain routing. As a
result, it must be concluded that flows coming out of the
throat of the Canyon may approach the subject parcel at

locations considerably north of those indicated on Plate 4.

DRAINAGE AFTER DEVELOPMENT - METHODS OF ANALYSIS

In order to prevent the Piedra Lisa flood waters from
ever reaching the subject property after development, the
concept of a diversion wall and channel was introduced and
analyzed. Such diversion facilities could route all Piedra
Lisa flood waters into the main Piedra Lisa Arroyo running
through the property, and a drainage easement could be
established along this arroyo.

Because of the uncertainty of the flood water routing
as stated above, all design calculations and drainage improve-
ment proposals have been based on the estimated worst case,
i.e. that all flood waters generated in subsection Al and
parts of subsection A2 may approach the property in any
arroyo along the eastern property line. In addition, the
following two criteria were used in analyziﬁg the hydraulics

of diverting arroyo flows.

-4~




1) Flows rushing down channels and arroyos in a super-
critical state of flow and subjected to a sudden change of
direction would in the worst case, convert all velocity head
to depth of water. Therefore, any diversion wall must be
at least as high as the value of the total specific energy
plus appropriate freeboard (freeboard assumed to be 1').

2) Assuming that all energy at the wall is in the form
of potential energy, any diversion wall must be at least as
high as the normal depth of the downstream channel, plus the
enerqy in feet of water necessary to accelerate still water
to the nofmal velocity of the downstream channel, plus appro-
priate freeboard.

Table 2, Hydraulic Computations for Diversion Wall and
Channel, indicates that the maximum height of wall needed
is 6.0'. Table 3, Stability Computations for Diversion Wall,
indicates that a wall 1' thick with a base 5.5' wide will be
adequate.

Since the purpose of this report is to examine the idea
of a diversion wall and channel as an engineering concept,
the dimensions and technical data indicated on Plate 4 are
rough approximations only and not intended to be used for

construction.

CONCLUSIONS
The waters of the Piedra Lisa Drainage Basin will
eventually be directed into a retention dam which the City

of Albuquerque plans to construct as part of its drainage

-5-




improvement program for Tramway Boulevard. The proposal for
diversion of the Piedra Lisa waters outlined in this report
conforms with the recommendations set forth in the City's
"Pramway Boulevard Corridor and Drainage Study." Both that
Study and this report recommend that a drainage easement be
created along the Piedra Lisa Arroyo So that the arroyo
may serve as a permanent drainage channel.

For this reason, and with the engineering analysis and
recommendations made in this report, we feel the drainage plan

for this property should be approved.

-6-




TABLE I

DRAINAGE AREAS AND

FLOW CALCULATIONS

Total Area

Flow (from Corps of
Engineers Chart,
Plate 3)

Sub-Basin
Designation Area (sg.mi.)

= 0.61 sq.mi.
Total Design = 1586 cfs.

Sub-Basin Area/
Total Area=RA

Qs=RA X Qt (cfs)

.329
A 0

A, 0.0540
B 0.0342
c 0.193

==

.088

.056

.32

858

140

89

502




TABLE II

HYDRAULIC COMPUTATIONS
for
DIVERSION WALL & CHANNEL

1) Specific Energy of Flow a® Wall:

(As worst case assume all fiow from Area Al and 80 cfs.

from Az is contained in Arroyo marked np2® on Plate 4)

Q = 938 cfs
s = 7.4%
N = 0.04 (natural)

From cross sectional geometry of arroyo and Mannings

formula.
Depth = 2.55 ft.
Vel = 12.8 ft./sec.
. H ma—. = 2,55+ 12.82 + 1 !Jreeboard)
64.4
= 6 ft.




2)

3)

4)

Channel Dimensions Along Wall

Q = 938 cfs.
s (Available)
= 1.7%
n = .035 (improved earth channel)

Bottom Width = 15 ft.

from Manning's formula

Depth 3.1 ft.

Vel 8.33 ft./sec.

Ponding Height Necessary to Accelerate Water to Normal
Velocity of Channel.

8.332

H = 3.1' + + 1 (freeboard)

= 5,2 ft. < 6 ft.

Use a 6 ft. Wall

Force on Wall

A) Static Force/ft.

B) Dynamic Force{ft. (Assume impulse is absorbed by 50'
reach of wall

1.9(938) (12.8) /50

= 62.4 (5)2 = 780 1lb./ft.
022 150

F = pQ(V)/50 =
= 456 lbs./ft.

C) Total Force

456 =

780 + 1236 lbs.

-9




TABLE III
STABILITY COMPUTATIONS

for
DIVERSION WALL

1) Overturning Moment (Assume dynamic lcad applied at mid
eight I

Ho = 780 (5/3+3) + 456 (2.5+3)
= 3640 + 2508 = 6148 ft. 1lbs.

2) Vertical Load on wall Foundation

Fv = Weight Wall & Weight Soil Above Foundation
(As worst case assume water does not contribute)

Unit weight soil assumed to be 110 lbs/ft?

Unit weight concrete assumed to be 150 1bs/ft?

F = 8(1)(150) + (5.5) (1) (150) + 2(2.25) (2)
(110) = 3015 lbs.

3) Check Against Overturning

“R = 8(1)(150)(2.75) + (5.5) (1) (150) (2.75)
+ 2(2.25) (2) (110) (2.75) = 8291 1b.ft.

Safety Factor = 8291/6148 = 1.35

-10-




4)

5)

Check Against Sliding

Assume ¢ = 30°

xp = tan? (45+¢/2) = 3.0

£ = tan (2¢/3) = .364

Assume ¢ = 0

Fop ™ KP vh? + Fv(f)
-2z

= 3(110)(3)® + 3015 (.364)
R

= 2582 1b.
Safety Factor = 2582/1236 = 2

Check Bearing Stress @ Toe of Foundation

e = MofFv = 6148/3015 = 2.04

g max = 2 Fv = 2(3015)
3 (L/2 - e)= 3 (5.5/2 - 2.04)

2831 p.s.f.

-11-
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