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Emily Hasegawa
Los Angeles County Department of Public Works
Hydraulic Water Conservation Division
900 South Fremont Ave
PO Box 1460.
Alhambra CA 91803 - 1460

Subject: Clarification of Terms in Mechanical Examination Reports

Ms. Hasegawa,

In our Mechanical Evaluation Report submitted on October 28. 1998, we used
several descriptive ratings to describe the condition of the equipment. The
following is our interpretation of the terms:

. SATISFACTORY - The equipment is in good condition, well maintained
with appropriate wear considering age and location. No major
repair or maintenance is currently required and equipment may be
safely operated...../ . . CONDITIONAL - The equipment is structurally sound, but requires
some maintenance or repairs. The equipment can be safely
operated.

· UNSATISFACTORY - The equipment is presently structurally sound,
but requires major repairs or maintenance. If possible the
equipment should not be used for normal operations, but may be
used in emergency conditions.

· RESTRICTED - The equipment may not be structurally sound and
requires major repair, maintenance or removal from service. The
equipment should not be used in normal operation, and use in an
emergency situation may jeopardize the safety of personnel.

If further clarification is warranted, please contact me and I will provide
the necessary information.

Arrington
Mechanical Engineer, TSC

~
WBR:RMrrington:bc: 303 445-2877: 1/5/99
letterS. wpd
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Morris Dam Inlet\Outlet Modernization
Assessment of Electrical Equipment

. General

A site inspection was conducted on July 14, 1998 to assess the current

condition of the electrical equipment and systems at Morris Dam and to provide

recommendations regarding repair or replacement of electrical equipment at the

dam. The incoming power and primary and emergency power systems were al so
inspected and evaluated. Recommendations provided are based on a general

concept to modernize and automate this equipment for future safe and reliable

long term operation. A more detailed conceptual design report will be

provided at a later date which will provide specifics on a recommE.:ded plan to

modernize and automate this facility. The inspection was conducted by Larry

Rossi and Lisa Gamuciello from the Electrical Plant and Electrical System

Groups out of the Bureau of Reclamation's Denver Office.

~ 2. General Facilitv Condition

The electrical installations and equipment found throughout the dam were

generally found to be very old (70 years or more), deteriorating, and in need

of replacement. Some electrical equipment installations violated the present
National Electrical Code and would be considered a safety hazard.

Environmental hazards such as PCB's in the transformers and hazards such as

lead or asbestos in the power cables may also have also been present.

Because of the age, poor condition, maintainability, safety, and environmental

concerns of the older electrical installations within the dam; we recommend

that these electrical installations be replaced in their entirety. Some of

the electrical equipment or installations have been rebuilt or modified over

the years and may be suitable in their present state or need minor work.

Below, we have noted various electrical equipment or systems and have provided

our recommendations regarding repair, rework, or replacement.
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ELECTRICAL EQUIPMENT ASSESSMENT

i. Incomina Service Eauipment-

. a. Equipment condition: The incoming power and associated service equipment to
the dam includes three outdoor, pole-mounted single-phase transformers each

rated 50 kVA. The condition of this equipment is poor and parts of the
installation appear to have been done improperly. When we have determined the

required transformer ratings this equipment should be replaced by the owner,

Edison Electric.

~
There are two "Lighting Transformers" in the dam. One is rated 25 kVA and the

other is rated 15 kVA. These transformers have been leaking oil onto the

floor. It is likely that the oil contains hazardous PCBs. It is not known

why there are 2 transformers there and why they have different ratings. When

we have determined the required transformer ratings this equipment must be

replaced.

b. Repair or replacement recommendation: During the conceptual design phase,

we will perform a study of all the existing loads within the da~ and of the

projected future loads associated with modernization of the various outlet

valves and gates to determine the total power requirements of the dam. Based

on this study, we will provide a recommended size of the new power

transformers which will be required to service the dam and appurtenant

structures.

2. Standbv Power Eauipment

a. Equipment condition: The standby engine-generator and transfer switch had
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recently been installed in appeared to be in good condition. No known

operation or maintenance problems were noted by field personnel.

b. Repair or replacement recommendation: The existing size of the standby

engine generator set will be examined in the conceptual design phase to

determine whether it is sufficient to provide power to all standby power loads

(ie essential equipment). Its present capacity of 125 amperes at 480 volts is

about one-third of the primary source which is rated 400 amperes at 480 volts.

Other electrical equipment located in the engine generator room such as

lighting transformers, fuses, and old wiring was noted to be in poor condition

and would need to be replaced.

3. 480- Volt Switchinq Eauipment-

~ a. Equipment copdition: Most of the 480-volt switching equipment for

distribution of power within the dam is located either in the southeast pylon

chamer or the guard valve(emergency valve) chamer. The switching equipment

consists of screw-in type fuse assembles and disconnect switches. Many of the

fuse sizes appeared to be oversized for the loads that they were feeding and

did not provide adequate overcurrent protection.

b. Repair or replacement recommendation: All of these fuse and disconnect

switches need to be replaced since they are old, in poor condition, improperly

sized, and can not be maintained. This switching equipment will be replaced

with 480 volt distribution panels that will centralize all of the power

distribution within the dam and will also provide overcurrent protection for

equipment serviced.

4. Cable and Conduit Systems

August 4, 1998
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a. Equipment condition: The existing power cable for all old installations
within the dam was noted to be in poor condition with signs of insulation

damage and deterioration over the years. The power cable may also contain

lead or asbestos which is considered to be an environmental hazard.

Conduit systems were generally noted to be in good shape based on the exterior

inspection but were not inspected internally for rust or other damage.

b. Repair or replacement recommendation: We recommend that all power cables be

replaced based on their age and their present condition. Conduit systems

would need to be reviewed on an individual basis whether they could be reused

as part of the modernization work. Note that if cables contained asbestos,

then the conduits containing these cables would also most likely have some

asbestos particles which would need to be properly cleaned prior to reuse.

5. Motor Starters and Control Eauipment-

~'- a. Equipment condition: Motor starters and control equipment for the two

domestic water pumps have recently been replaced and are in good condition.

The probe control cable which provides water level signals to automatically

control these pumps based on water level in the domestic water tank has been

damaged and needs to be replaced.

The control equipment, starters, and associated probe control cable for the

high pressure pumps is old and outdated and should be replaced. These high

pressure pumps in conjunction with the high pressure tank serve a dual purpose

to provide a high pressure piping system for the fire system and to provide a

high pressure water source for operating any of the four dam outlet guard

gates.

The motor operators and control equipment for the two 72-inch outlet guard

butterfly-valves are old and outdated and should be replaced.

August 4, 1998
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The motor starters and control equipment for the four Azusa Conduit slide

gates have recently been replaced and appear to be in good conditions.

The tractor gate hoist control equipment is old and outdated and should

probably be considered for replacement.

The existing motor starters and control equipment for the two dam sump pumps

presently operate satisfactory and appear to be in fair condition.

b. Repair or replacement recommendation: Based on the age and condition of the

control equipment found for various gates, valves, and pumps throughout the

dam, we would recommend that all motor starters and associated control

equipment be replaced with the exception of the Azusa Conduit outlet slide

gates and the domestic water pumps which have be recently been updated. The

dam sump pump control e~ipment could also be retained since it appears that

this equipment is in fair condition.

d The replacement control equipment would include combination motor starters and

control panels which will provide better protection for equipment while

providing indication and alarm status of operating equipment.

6. Communication and Monitorina Svstem-

a. Equipment condition: The following items are being monitored on their

current system: 6 piezometers, Reservoir Elevation, Right abutment flow

,(Leakage every 3 hours), Main abutment flow (Leakage every 3 hours), Reset

event mode-used after earthquakes, Joint meters, and Crack meters. This

system is called ADAS and was installed in Dec '97. The data is transferred by

satellite to an office in Alhambra.

As part of the outlet works modernization, we would be recommending ~hat all

valves and gates be considered for remote operation and monitoring at the top

of the dam as well as local operation at this equipment. If desired, valve or
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gate position and operating status could be added to the ADAS system.

b. Repair or replacement recommendation: Many of the existing telephones in

the dam don't work because of deteriorated wiring. This entire system must be

replaced.

7. Dam Liahtina Svstems-

a. Equipment condition: The existing lighting fixtures at the top of the dam

are of pole mounted and have globes which contain compact fluorescent type

lamps. These lights were controlled by a timer which had them come on for

some portion of the night.

d
The existing lighting fixtures for the tractor gate house, engine-generator

building, and inclined dam gallery have incandescent lamps with wire guards

and were operated with a light switch.

Most of the lighting fixtures and associated wiring was very old and could use

replacement.

b. Repair or replacement recommendation: Because of the age and condition of

the existing lighting system, we would recommend replacement and/or major

modifications to the existing system. The lighting systems can be enhanced or

improved by using modern fixtures that have high intensity discharge such as

metal halide or high pressure sodium lamps. These light sources provide

greater light output per watt and longer lamp life. We would recommend that

each specific area of the dam be reviewed more closely prior to the design

phase to clearly identify lighting requirements. ·
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Date of Examination 1:
Examination Participants:

Date of Examination 2:
Examination Participants:

Date of Examination 3:
Examination Participants:

Date of Examination 4:
Examination Participants:

June 29 thru July 1. 1998
Ron Arngton

Gaiy Rood

July 14. 1998
Gaiy Rood

September 8 thru 10. 1998
Gaiy Rood
Peter Hoffmann

July 14, 1998
Gaiy Rood
Bil McStraw
George Taylor

A. Operating Conditions During Examinations.

~
Reservoir Water Sudace Elevation 1142.82 during examination 1.
Reservoir Water Sudace Elevation 1123.19 during examination 2.
Reservoir Water Sudace Elevation 1000.00 during examination 3.
Reservoir Water Sudace Elevation 970.00 during examination 4.

B. Conclusions.

The following conclusions were reached ITom a review of available data and the field
examinations:

1. All of the mechanical equipment at the facility has been well maintained.

2. Slide gate 3A pedormed satisfactorily during the balanced and unbalanced

operations, did not show any signs of cavitation or corrosion damage on the gate
leaf, interior body, or seat. The overall rating for this gate is SATISFACTORY
(No maintenance or repairs to structure is currently required). This gate is capable
of pedormng its intended designed service.

3. Slide gate 4A pedormed satisfactorily during the balanced and unbalanced
operations, did not show any signs of cavitation or corrosion damage on the gate
leaf, interior body, or seat. The overall rating for this gate is SATISFACTORY
(No maintenance or repairs to structure is currently required). This gate is capable
of pedorming its intended designed service.

1



) 4. Butterfy-valve-IA pedormed satisfactorily during the balanced and unbalanced
operations except' the close limit switch requires adjustment. The upstream face of
the disc and seat attachment bolts are badly corroded. There was no evidence of
cavitation damage to the disc or interior valve body. The overall rating for this
valve is CONDITIONAL (Valve safely operable, but some maintenance/repairs
required). The valve is capable of pedorming its intended designed servce.

5. Butterfy valve 6A pedormed satisfactorily during the balanced and unbalanced

operations, except the close limit switch requires adjustment. There was no
evidence of cavitation damage to the disc or interior valve body. The overall
rating for this valve is SATISFACTORY (No maintenance or repairs to structure
is currently required) The valve is capable of pedorming its intended designed
servce.

6. Needle valve I, operated satisfactori1~ during the examination. The interior of the
valve is badly corroded. The leakage from the valve indicates some damage to the
seating sudaces. Due to its condition and reports of operational problems
experienced with valve 6 an identical valve, this valve has been rated
UNSATISFACTORY (Major structural repairs/replacement/maintenance
required).

~_.. 7. Needle valve 3, operated satisfactorily during the examination. The interior of the
valve is in satisfactory condition. The leakage from the valve indicates some
damage to the seating sudaces. Due to reports of operational problems
experienced with valve 6, a valve of similar design, this valve has been rated
UNSA TISF ACTORY (Major structural repairs/replacement/maintenance
required).

8. Needle valve 4, operated satisfactorily during the examination. The interior of the
valve is in satisfactory condition. The leakage from the valve indicates some
damage to the seating sudaces. Because this valve is manually operated and not of
the design of valve 6, it has been rated SATISFACTORY (No maintenance or
repairs to structure is currently required).

9. Needle valve 6, operated satisfactorily during the examination. The interior of the
valve is in satisfactory condition. The leakage from the valve indicates some
damage to the seating sudaces. Due to reports of operational problems
experienced with valve 6, this valve has been rated RESTRICTED (Gate should
not be operated)

10. The coal tar epoxy lining in the interior of outlet conduits Nos. 3 and 4 was
generally in very good condition. The ultrasonic measurements of the wall

2



thickness and the stress analysis indicated that the stresses did not exceed the
allowable anywhere in the conduit. These conduits have been rated
SATISFACTORY (No maintenance or repairs to structure is currently required).
For detailed information See Outlet Pipe Inspection report in Section 15.

11. The coal tar epoxy lining in the interior of outlet conduit Nos. 6 was generally in
very good condition except for three damaged areas 4 to 6 inches in diameter just
upstream of the butterfy valve. The ultrasonic measurements of the wall thickness
and the stress analysis indicated that the stresses did not exceed the allowable
anywhere in the conduit. This conduit has been rated SATISFACTORY (No
maintenance or repairs to conduit is currently required). For detailed information
see Outlet Pipe Inspection report in Section 15.

12. The coal tar epoxy lining in the interior of outlet conduit Nos. 6 was generally in
good condition except for an area ffom the butterfy valve to 20 feet downstream
where the coating has completely deteriorated. There is a large amount of sudace
rusting but no significant pitting. The ultrasonic measurements of the wall
thickness and the stress analysis indicated that the stresses did not exceed the
allowable anywhere in the conduit. This conduit has been rated CONDITIONAL
(Conduit safely operable, but some maintenance/repairs required). For detailed
information, see Outlet Pipe Inspection report in Section 15.

~. 13. Drum gate No.1 is generally in good condition except for faceplate pitting on
downstream and bottom faces, damaged or missing seals on downstream face
plate, eroded paint coating on upstream faceplate, localized cracks in the concrete
inside the gate chamber, and report of gate getting stuck in open position. This
gate has been rated CONDITIONAL (Gate safely operable, but some
maintenance/repairs required). For detailed information, see Drum Gate
Inspection report in Section 14.

14. Drum gates No.2 and 3 are generally in good condition except for faceplate
pitting on downstream and bottom faces, damaged or missing seals on downstream
face plate, eroded paint coating on upstream faceplate, and localized cracks in the
concrete inside the gate chamber. These gates have been rated CONDITIONAL
(Gate safely operable, but some maintenance/repairs required). For detailed
information, see Drum Gate Inspection report in Section 14.

15. The Caterpilar gate is in satisfactory condition and is capable of pedormng its
intended designed service.

16. Slide gates 2A and SA were not operated and the interiors were not inspected;

therefore, they were not given an evaluation rating.

3
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c. Recommendations

1. The water-operated needle valves Nos. 1,3, and 6 should be completely

disassembled and overhauled to insure that clearances between moving parts
within the needle valve and paradox valve are within specified tolerances. A strict
maintenance program should be developed to include periodic overhauls at
specified intervals.

2. The upstream face of the disc on Butterfy Valve No. lA should be cleaned and
repainted.

3. The interior of the pipe downstream of the butterfy valve on outlet No.1 should
be repainted to prevent additional corrosion and pitting damaged.

4. The following items are recommended for the drum gates:

· Analyze remaining gate structure strength.

· Repaint upstream face plate.

· Replace and redesign seal system

· Survey width of gate bay # 1.

~ Details and additional recommendations are listed in the Drum Gate Inspection
report in Section 14.

D. General Description

Morrs Dam is a concrete gravity dam located approximately 4 miles north of the city of Azsa, in
San Gabriel Canyon. The dam was constructed in 1934 by the City of Pasadena for water supply.
Ownership of the dam was transferred from Metropolitan Water District (M) to Los Angeles
County Department of Public Works in 1995.

The dam was constructed in 17 monoliths or blocks separated by vertical contraction joints
generally spaced at 50 feet apart. The dam has an open joint with a sliding plane between Block 8
and Block 9 to accommodate potential displacement along Fault X that was identified in the
foundation excavation. The open joint or gallery runs nearly the full width and height of a portion
of the dam. The aperture of the joint is about 4 feet. The upstream face of the dam at the joint is
approximately 5 feet thick with a water stop system. The downstream face of the dam at the open
joint is about 3 feet thick Displacement of the dam along the open joint would crack the
upstream and downstream shells and produce a limited but uncontrolled release of the reservoir
through the joint system.

The reservoir is operated primarily for water conservation. Water surface elevations are allowed
to fluctuate between 1130 and 1170 feet. A minimum water surface elevation of 1130 is

4
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maintained to reduce the movement of sediment towards the intake of the dam and prevent the
possibility of sediment damaging the intake works.

The spilway is west of the dam and consists of three drum gates with a steep tapered chute
downstream of the gates. In 1980 the dam crest and abutments were modified to allow for
overtopping to provide additional spilway capacity to handle the probable maxmum flood.

There are six outlets trom the single trashrack protected intake structure near the center of the
dam. A single 96- by 120-inch Caterpilar gate operated by overhead crane in the gate house at
the crest of the dam, is used for shutoff of eaçh outlet. There are two 96-inch diameter outlet
conduits 1 and 6, at El. 975.0, two 48-inch conduits 3 and 4, at EL. 975.0, and two 48-inch
conduits 2 and 5 at EL. 960.0. Conduits 1 and 6 have a 96-inch butterfy valves located in the gate
chamber for emergency closure and 72-inch needle valves for regulating. The remaining outlets
use bonneted slide gates located in the gate chamber for emergency closure and needle valves for
regulating. The needle valves on outlets 2 and 5 have been removed for sluicing operations.

E. Examination Findings

Outlet Works Emergency Gates

~
The outlet works emergency gates and valves located in the gate chamber were examined. The
bonneted slide gates on outlets 2 through 5 are hydraulically operated using high pressure water
trom a storage tank some 800 feet above the dam producing a static head of approximately 375
psi. The gate bodies of the lower gates 2 and 5 are embedded in concrete while gates 3 and 4 rest
on a pedestal with only the bottom body flange embedded. The exterior of the gates were
examined and found to be in good condition. The gates are well painted with few rust spots and
there is no rusting or leakage through any of the gate body or cylinder flanges. There is minor
leakage from the Victaulic coupling downstream trom Gate 4A. The 'stem glands inside the
bonnet cover were generally dry not showing any signs ofleakage except on Gate 4A were there
was minor leakage.

Gates 3A and 4A were operated under balanced head conditions and pedormed satisfactorily.
Balanced operating times and pressures for the slide gates are as follows:

Gate 3 A Open 130 psi 1 minute 30 seconds
Close 11 0 psi 1 minute 30 seconds

Open 13 5 psi 2 minutes 20 seconds
Close 11 0 psi 2 minutes 10 seconds

Gate 4A

The gates are operated by opening the water pressure line leading to the gate cylinder, then
shifting the fourway valve for the desired operation. The return flow from the cylinder is
exhausted to drain. An unbalanced operation was pedormed on each gate by opening the
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regulating gate 25 percent then closing the emergency gate rrom the full open position. Each gate
pedonn satisfactorily. Gates 2A and 5A were not operated dunng this examination because their
regulating valves downstream have been removed. It was reported that Gate 2A, when operated
under unbalanced head conditions, that the vibration was so severe it damaged the bypass valve
which had to be replaced.

The extenor of butterfy valve lA was examined and found to be in satisfactory condition. The
valve was well painted with only minor rust spots and no signs of leakage rrom flanges or stem

, packings. The operating mechanism was well lubncated. On the intenor of the valve, the
upstream face of the disc was badly corroded, and 20 feet of the conduit immediately downstream
of the valve has corroded. The interior of butterfy valve 6A was in satisfactory condition except
for a small rust spot (about 6" diameter) at the top of the valve body.

Each butterfy valve was operated through a full open close cycle under balanced head conditions
and they pedonned satisfactorily. The butterfy valves were both operated unbalanced rrom the
full open to closed position with the regulating gate opened 25 percent. Each gate operated
satisfactorily.

Balanced operating times for the butterfy valves is as follows:

Gate 1 A Open 4 minutes 50 seconds

~ Close 4 minutes 55 seconds

Gate 6A Open 4 minutes 45 seconds
Close 4 minutes 45 seconds

The interior of the gates and conduits were examined and found to be in satisfactory condition.
For details, see Outlet Pipe Inspection report located in Section 15.

Outlet Works Regulating Valves

All of the needle valves currently installed were examined. All of the needle valves have moderate
leakage through the needle cone seats which indicate some damage to the seating sudace and/or
the needle cone. The exterior valve bodies were well painted with only minor rust spots. The
interior of needle valve No. i is badly corroded. See photos in Section 2.

Each valve was operated for a full open close cycle under full reservoir head and they pedonned
satisfactorily. It as reported that sometimes Valve 6A get stuck dunng operations and alterations
in the operating procedure is required to free the valve.

Spilway Drum Gates

The controls for the three drum gates were examined during the first inspection. The reservoir

6



I/
water sudace elevation was such that the gates could only be raised approximately one foot. At
the time of the inspection, the gates were in the one foot raised position, and each gate was
subsequently lowered for the examination. The No.1 gate was then raised approximately one
foot. The operation of each gate was satisfactory.

The interior and exterior of each drum gate was examined during the third and fourth inspection
and found to be in satisfactory condition except for the corrosion and pitting on the upstream
face, the damaged seals, and the problem with Gate No.1 getting stuck in the raised position.
Details of this examination is contained in Section 14.

Caterpilar Gate

The Caterpilar gate was inspected and then operated unbalanced by lowering the gate into outlet
No.6 with the regulating needle valve 25 percent open. The gate pedonned satisfactorily.
Closing time for the gate was 61 minutes. Opening time for the gate was also 61 minutes.

F. Equipment Evaluation Summary Table

1 72" Needle Valve 07/01/98 Unsatisfactory Interior badly corroded

~ 09/29/98 Needs disassembly and
check for clearances

lA 96" Butterfy Valve 07/01/98 Conditional Upstream face of disc
09/29/98 corroded

Pedonned emergency

closure test

2A 48" Slide Gate 07/01/98 Not Rated Not operated
Interior not inspected

3 48" Needle Valve 07/01/98 Unsatisfactory Needs disassembly and
09/29/98 check for clearances

3A 48" Slide Gate 07/01/98 Satisfactory Pedonned emergency

09/29/98 closure test

4 24" Pelton Needle 07/01/98 Satisfactory
Valve 09/29/98

4A 54" Slide Gate 07/01/98 Satisfactory Pedonned emergency

09/29/98 closure test

7
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\
:I) SA 48" Slide Gate 07/01/98 Not Rated Not operated

Interior not inspected

6 72" Needle Valve 07/01/98 Restricted Reports of operational
09/29/98 problems

Needs disassembly and
check for clearances

6A 96" Butterfy Valve 07/01/98 Satisfactory Performed emergency
09/29/98 closure test

Conduit 09/29/98 Satisfactory Pipe downstream BFV16A
is corroded.

Drum Gates 09/09/98 Conditional Upstream face badly pitted
09/10/98 Missing and damaged seals
09/30/98 Gate 1 sticks in open

position
Needs analysis of upstream 

face.

Caterpilar Gate 07/14/98 Satisfactory Performed emergency
closure test on single outlet

8
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Atche. #2

...'

Note: MWD Staff completed th prjec wiout any cotractors help.

Note: Anr to the Question 1, 2, 3, anØ 5.

Vi Decrption Size Elev. DamJ8 Repir
3, ~3E .. 200# æ- 975' The boy and needJe Valve waNeele Vale, sets we heaily disassble andgel', damage by iilt, an ,repaire whic

manually des that resulte in included th valvcolle, th' erOSn of the being sad blashydralically br seatIng inside and ou end
Opraed, su. Also, the reed insde,'andHar-Tyes br nele guide painted on thNeed mfg. rails sufed erion exterior. Th nele

d damge. an seat we ..
welde an maned
ba to orginal lp.
Th oW pe 180
fee i wa'Saon ,,"blast -- i-ed
up to th 48 s, gae
valve. Al fas
were relaC,wi
Stanles St' ..
drillng and rein
all bolt hole.

4 Original Valve 24- 975l Th boy and nedle Valve wa
replac by sets we hevily disassemble, sa
24-X36ir - 200 daged by silt, and blasted inside and
Neele Valve, deb that resulted in ouside, re-ed and
geared, UU eroion of th painted. Th neelemanully brss seating an sea we reop. surfces. Welded an macine
PeltO Eater to orginal sp. The
Whee Co. 54- pestoc 180 fee
#3 NO.4 lon vis iis sø
Penock. blasted and relo

up to the 54" slid gae

:~t,;"'.,.:~';;~' , "
_.....
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" Eror No text of spe ste.n d~t.

valve. All fas
wee repla wi
Stanless Steel afer
drllng and re-ng
all bolt' holes.

Valve was
disassemble and
rer which incud
th Valve being s8
Blasted insde an
Outide and pa.
The nele and'set

,.were re-wded an
machined to orinl

sp. The 4a
pestoc 180 feélon
wa sand blast,an
rlHted up to ll iw
slid gate vave; All

fasener W8 "
replac wf
Stinles Stee ~r
drillng and reng
all bolt hole. "
This valve wa'to big
to reove; T',
the needle and se
were remo in ..
fild i and then ta to
th macine ..'at
the Spea' Se
fo repair. Valve.Wa
re-lded. re .
machined th neee
and seat. Th ins of
th valve boy wa
sand blaste an i'~~ . ~,~ ¿~~ coed.Alifa~$/Y~. Xlp were repêi ~

J ~ L/ .. ./ .- ~ø¿; ~ ¿:--tainles Stee,af'
t",. r~ /t'r/~pp 1';- /;r 77 ~¿'~.5 drllng and re.t~/ all bolt holes. Also: the

Operating ,ouer,~
was replaced with

\'--

"

d

....,~

. .'
5 '48"xæ- - 2O

Nee Valve,
Qear. ','.,
manually , '
contlled,
hydrulically .
oprated,
Har-Tynes
Mf. Co. #275,
No.5 Hard-
Tynes Neele

36 96

8 72"Xga" - 200# 7T
NN~ Valve ,,ge.
manually
cotrlled,
hyraulically
oprat.
Har-Tyneø
,Mfg. Co. #2-375
.. No.6,
pestoc.

975'

. "

Th body and nele
Naa were heavily
daed by silt, and
deris that reulted in
the erosion of th
br seing
8U~. JYso, DDe
br neele guide
rails sure ersion
damage.

Th boci and neele
se wee hevily
damag by silt. and
debs that resulted in
th erion of the

bras seting
sl,ces. Also. th
bÌss needle guide
rail. suered erosion
damage.

626 457 5326 P. 04

0710119ag 2,.

, .
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errl No text of specifed ste In øocumn'L 0710119øø 3'

Stainless Ste. . ......':~

6A 96" Buter 9611 975 Erosion damage to ThSe valves Sa
valve~ ~r~, ' the '~uterf .boy at Blasted an re-..

..,' moor~',äii~. ", . th :pivot PØ ~y' silt, Ersion damag tô ..'
rnariual.ly ." '.:. " debris, and sand. ". th, boy wa reire: .
opèë:l " .',

.. . . . ~ .
'. ..

0,- .l

Har-Tyns
'ff. CQ;' Qatlc . . ..
1932.' ,... .. ,.."

A4 4-..175# Gate 4- 94" Ths valve was Remove th pa
Valve, manually impaed wi silt, and flush Bo:an

, 'oped. sand.an debris r" valve. In:the
Walwor. preventing the valve brief Disass.

to be opted. remove silt ,re

packing, ~.
C12 12"-150# Lub 1Z' 94. Ths valv was Reme pang,

Plug Valve. impcted with silt. Flush silts,ou Grse
geare, sa .and des Valve. Re-
Wa1w tN. prventing the valve Operate Th V.. In
37'11. to be operaed. th bref Dliae,

~ remove silt. 're
paGÌ\;ng, ie.asimle.

E 20"..175 Gate 2ft 96' This valve was Remove th pa
Valve. Iowa imed with sil, an flus Bone $t
Valve Co. sa .and deris re-ck vae. an:th

~veüng the valve br Disa,
to be opraed. remove silt re

packng. ressble.

F 20"-176 Gate 2c 96' This valve was Remve th pa
Valve, Iowa impcted with silt, and flush Bót end
Valve Co. sa ,and deris re-ck vave. .I the

preventing th valve bref Disassembbe.....

to be operated. remove silt, ,replac
packng, re-able,

B8 8- .. 200 Gate 8- 94. This valve was Remove th pa
Vatve. Manually impcted with sitt, and flush Bont 'an
opted, sa an preventing re val. In thWalor. the valve to be bref Disse,

operated. remove silt, re
packil'. re.ssle.

. :,!.. .l.., .... : 't~' .
,,1:,._..., " l.'., ,,,'~'~."..ll...

TOTRL P. 05



MORRS DAM - DATA SHEET
Generallnfonnation
Facilit:
Location:
Stream:
Purpose:
Type:

Construction
Began:
Completed:Cost $
Cost per AF FC $
Cost per AF Cons, $ 192.38
Cost based on original capaci of 39,300 AF

'\
). Morrs Dam

San Gabriel Canyon, 5 miles NorU of Azusa
San Gabriel River
Water Conservation
Concrete Gravi

April 1932
1935

7,600,000,00

Dimensions (ft)
Crest Height above original streambed:
Crest Height above foundation:
Crest lengt:

Crest Widt:
Height of parapet wall:

Outets
Flood Operation Valves

.~
Number

1

1A

2
2A
3
3A4°
4A5°
5A
6
6A

Servce Valves

AU
Bf)
Cf)

Aza Conduit Inlet
Aza Conduit Inlet

Aza Conduit Diverison

Spilway
1ö

Type
Hardie-Tynes Needle

Butrf
Removed
Slide Gate

Hardie-Tynes Needle
Slide Gate

Pelton Needle
Slide Gate

IoIIF8 T'Yes Nc:c:åle
Slide Gate

Hardie-Tynes Needle
Butrf

Gat Valve

Gate Valve

Plug Valve
Caterpilar Gate

Slide Gate
Slide Gate
Slide Gate

Type
3 Drum gates

Elevations (ft)
Original streambed: 930.0

Conscted wi Cit of Pasadena funds
Drainage Area: 217 Square miles

14,3 sq, mi. uncontrolled
202,7 sq, mi. controlled by
San Gabriel and Cogswell dams

Dam constcton: Bent Bros, Inc. & Winston Bras, Co,
Resident Engineer: V,L. Peugh and R.W, Spencer

Design and computtions: Pasadena Water Dept
Dedicated: May 26, 1934

Transfered to LACDPW: Nov. 7. 1995

245
328
800
20

4

Excavation and Fil as Constructd
Tota vol. of excavation: 609,000 CY

Tota vol, of concrete: 513,956 CY

Riser or Inlet Valve l.
SIZe ø Elev. (ft) Elev. (ft)

96" x 72" 975,0 975.0
96" 971.0 960,0

960,0
48" 958.0

48" x 36" 975,0
48" 973.0

48" x 42" 975.0
54" 972.7

.(S" oK 3S" ~emo"eá 9&
48" 958,0

96" x 72" 975,0
9S" 974.0

Max Discharge at
Spillwy (cfs) 0

2125

485

279

545

2125

4" 973,0 945.0
8" 973.0 945.0
12" 973.0 945,0

96" x 120"
48" 11S0.0

2'x6' 1160,0 (2 gates)
2'xS' 1160,0 (2 gates)

Original Cap. Max Discharge at

Sil Elev. (ft) Length (ft) at Spilway Assumed HWL(cfs)
1152.0 Down 210.0 39,300 AF 80,000
1170,0 Up

Crest 1175.0

Top of parapet 1179,0
Assumed HWL: 1175.0

Remarks
o Venturi on penstock
ø Spillway drum gates each 70 ft wide and 18ft high,

Latest state approval: August 24, 1966

Ð Valves may be fed from eiter No.3 or 4 penstock.
ø Penstock diameter x outet diameter
o Wit spiliWay gates at Elev. 1170

Restricted Elevation(tt): None



M
O

R
R

:.V
A

M
V

A
LV

E
 S

U
M

M
A

R
Y

 T
A

B
LE

E
A

~~
E

A ,

V
al

ve
s

1
1A

2
2A

3
3A

4
4A

5
5A

6
6A

A

O
ut

le
t

Fl
oo

d
Fl

oo
d

Fl
oo

d
Fl

oo
d

Fl
oo

d
Fl

oo
d

Fl
oo

d
Fl

oo
d

Fl
oo

d
Fl

oo
d

Fl
oo

d
Fl

oo
d

Fu
nc

tio
n

O
ps

O
p~

9p
s

Q
ps

Ç
)p

s
9p

s
()

p!
;

O
ps

O
ps

O
ps

O
ps

O
ps

Se
rv

ic
e

H
ar

di
e-

H
ar

di
e-

H
ar

di
e-

H
ar

di
e-

T
yn

es
Sl

id
e

T
yn

es
Sl

id
e

Pe
lto

n
Sl

id
e

T
yn

es
Sl

id
e

T
yn

es
T

yp
e

N
ee

dl
e

eu
tt~

rf
Y

.
N

on
e

G
at

e
N

ee
dl

e
G

at
e

N
ee

dl
e

G
at

e
N

ee
dl

e
G

at
e

N
ee

dl
e

B
ut

te
rf

y
G

at
e

. ~
_.

 ..
-.

...
Si

ze
96

"x
72

"
96

"
-

48
"

48
"x

36
"

48
"

48
"x

24
"

54
"

48
"x

46
"

48
"

96
"x

72
"

96
"

4"
, .

.
..

,. 
..

..
.. 

_.
- 

.~
...

.
. .

.. 
~

.
94

5.
0

C
L

 E
le

va
tio

n
97

5,
0

96
0,

0
96

0.
0

95
8,

0
97

5,
0

97
3.

0
97

5.
0

97
2.

7
96

0.
0

95
8,

0
97

5.
0

97
4,

0
.. 

,
-
 
,

..

Y
ea

r
In

st
al

le
d

19
32

19
32

-
19

32
19

32
19

32
19

32
19

32
19

32
19

32
19

32
19

32
19

32
..

. .
. .

...
.

O
ve

rh
au

l
Y

ea
r

nl
a

*
*

*
*

*

A
ut

om
at

ed
l

M
an

ua
l

M
E

M
O

nl
a

M
M

M
M

M
M

M
M

E
M

O
M

--
-'.

...
...

.
,,-

_
.
.
 
.

...
...

.-
 -

 .
...

.
,.

'
 
,

In
te

nd
ed

B
ac

ku
p

B
ac

ku
p

B
ac

ku
p

B
ac

ku
p

B
ac

ku
p

Se
rv

ic
e

U
se

t
o
 
1

-
to

 3
to

4
to

 5
to

6
to

 3
.
.
.
_
-
-
-
-
-
 
.
 
.

.
 
.
.
.
.
"
.

-.
- 

._
--

_.
. .

 ..
...

, .
...

 ~
. .

._
._

--
--

 ..
.-

...
_.

.-
 . 

..~
_.

._
._

.
.-

 ..
..-

. "
. .

..,

H
ea

d
17

7'
 r

'q
a

19
2'

 r
'q

a
!~

~~
tg

~
1 

e?
' r

.g
~

,~
79

' r
'q

~
1~

?:
.t9

~
1?

~'
 t-

qa
,
1
e
2
'
 
r
q
~
a

19
4'

 r
'q

d
19

2'
 r

'q
d

17
8'

 r
'q

d
20

7'
 r

'q
d

O
pe

ra
tio

n
St

at
us

no
ne

. .
"'

on
" 

_.
Pr

ob
le

m
s

...
.

_.
..

..
...

...
..

...
.n

._
_.

 ..
...

.
, .

.
.. 

,
..

.. 
--

...
_n

._
._

.._
__

.
. .

_.
 ._

-0
_0

0
,
 
,

C
os

t t
o

R
ep

la
ce

ne
ed

s
ne

ed
s

ne
ed

s
ne

ed
s

ba
la

nc
e

ba
la

nc
e

ba
la

nc
e

ba
la

nc
e

va
lv

e 
to

ta
ke

n
va

lv
e 

to
va

lv
e 

to
va

lv
e 

to
C

om
m

en
ts

O
D

er
at

e
ou

t
op

er
at

e
op

er
at

e
op

er
at

e

*=
 n

ee
ds

 r
ep

la
ci

ng
; E

M
O

=
 E

le
ct

nc
aU

M
an

ua
l O

pe
ra

te
d;

 M
=

 M
an

ua
l

V
A
L
V
E
T
P
 
v
L
S

P
a
g
"
 
·

1/
98

~



M
O

R
",

~M
V

A
LV

E
 S

U
M

M
A

R
Y

 T
A

B
LE

E
A

,"
~.

/~
E

A

V
al

ve
s

B
C

A
zu

za
A

zu
za

A
zu

za

O
ut

le
t

Fu
nc

tio
n

Se
rv

ic
e

Se
rv

ic
e

Se
rv

ic
e

Se
rv

ic
e

Se
rv

ic
e

Se
rv

ic
e

...
.

C
at

er
pi

la
r

Sl
id

e
Sl

id
e

--
~e

~ 
._

G
at

e
._

"~
!~

~
G

at
e

G
at

e
G

at
e

S
lid

e 
G

at
e

__
__

-0
 _

__
._

. ,
...

__
.._

__
u.

...
.-

._
--

--
--

-
Si

ze
8"

12
"

96
"x

12
0"

48
"

2'
x6

'
2'

x6
'

...
 -

-_
.. 

- 
..

..

C
L

 E
le

va
tio

n
94

5,
0

94
5.

0
-

11
60

.0
11

60
.0

11
60

.0
...

_.
...

 ..
.

...
_-

.._
. .

...
.

.
.
 
.
.
.
.

...
.. 

..
, -

-
 
.
.
_
_
0
 
_
u
'
 
.
.

-
 
.
_
0
.
 
_
_

Y
ea

r
In

st
al

le
d

19
32

19
32

19
32

19
32

19
32

19
32

.. 
.._

...
...

.."
 -

..,
- 

d"
_'

_
n'

. _
.._

.-
..

,-
,

.~
--

-~
._

--
.. 

-_
."

 ..
-

.
 
.
.
.
.
-

-.
.-

.-
.. 

_.
_-

_.
 ..

._
.

O
ve

rh
au

l
Y

ea
r

...

A
ut

om
at

ed
/

M
an

ua
l

M
M

M
M

M
M

--
. -

 . 
.

. _
 _

_.
...

H
 .

"
-
 
.
.
.
.
.
.

...
..

n.
 _

 _
...

._
.._

B
ac

ku
p 

to
In

te
nd

ed
Se

rv
ic

e
Se

rv
ic

e
1A

, 2
A

, 3
A

,
A

zu
za

A
zu

za
A

zu
za

U
se

to
4

to
3&

4
,~

A
! S

A
, e

A
C

on
du

it
C

on
du

it
C

on
du

it
'"

?o
i"

 ¡
;'q

d
.._

_.
..-

-.
. .

.
H

ea
d

~
07

' t
q~

. 8
' r

q'
d.

8'
 r

q'
d

,. 
,_

_~
~ 

rq
'~

 _

O
pe

ra
tio

n
St

at
us

-.
. .

-"
 ..

Pr
ob

le
m

s
..

"
...

..

C
os

t t
o

R
ep

la
ce

..
..'

...
...

..-
...

...
..-

..

C
ra

ne
us

ed
 to

In
le

t, 
2 

D
iv

er
si

on
,

C
om

m
en

ts
en

ab
le

In
le

t
oa

te
s

2 
aa

te
s

*=
 n

ee
ds

 r
ep

la
ci

ng
; E

M
O

=
 E

le
ct

ric
al

/M
an

ua
l O

pe
ra

te
d;

 M
=

 M
an

ua
l

V
A

L 
V

E
T

P
' X

LS
Pa

p"
'?

-'.
.9

/9
8



II
Ií

-,
.1

1-
...

..
rr

t;"
-

-
-

- 
-

~
r'"

 _
~/

12
0G

~
 
1
1
8
0

.. i&
 1

16
0-

--
11

40
-'-

11
20

11
00

-
æ
 
1
0
1
0

10
60

10
40

Z
10

2
01

00
0

=
 
9
8

~
 
9
6

~
 
9
4

.
.
 
9
2
0
i
)
O
W
N
S
T
R
I
A
M
 
E
L
E
V
A
T
I
O
N
 
O
F
 
S
P
I
L
L
W
Ã
'
Y

L
-ß

E
L

E
V

A
T

IO
N T

__
~-

11
10

,O
_-

--
-1

15
2.

0
,
 
,
.
 
:

" 
'..

 'i
 '.

!
,
 
:
.
.
"
 
I
"
"
 
.
 
0
,

I .
' .

.. 
I:.

 .,
, .

 . 
, .

 l'
, .

 .
, .

 ..
 , 

. .
...

.'.
..:

', 
g'

..:
 .

--
".

".
, i

'
~
 
,
'
I
'
 
,
.
.
;
'
g
'
v
'
,
"
,
"
,

. .
- 

'.'
...

. ,
. ,

 .
.
 
l
 
.
;
 
,
 
'
.
 
,
 
.
'
 
;
.
 
~
 
~
 
r
 
.
'
 
4
1

.
 
.
 
.
 
,
 
,
 
.
'
 
~
 
.
'

:
 
'
.
:
 
:
,
 
~
 
.
~
 
~
 
"
 
l
 
"
.
¡
'
,
 
.
.
.
 
.

--
-

-
 
-
 
-

:=
:~

i::
=

~:
i,:

:.=
:;:

~~
'::

::~
~

.
 
.
 
i
.
'
 
:
.
 
.
.
.
.
 
~
 
.
 
.
 
.
 
,
'
.
.
 
.
 
.
 
~

.
 
'
.
 
.
 
.
 
.
'
 
.
.
.
.
 
0
,
 
0
"
 
'
.
'
 
.
"

c-
A

..

D
O

W
N

ST
R

E
A

M
,
 
I
I
 
a

r
:
E
:
A
T
l
O
N
 
O
f
 
D
A
M

M
O

R
R

IS
 D

A
M

S
C

A
LE

I 1
..1

00
R

E
V

IE
W

E
D

 "
A

N
,le

71
R

V
5D

. J
A

N
,1

91
4



. .

,-

)...

C
O

G
SW

E
L

L
 R

E
SE

R
V

O
IR

p_". p-'. J
--

210 F
R

E
E

W
A

Y

f
W

E
T

 F
O

R
K

 S
A

N
 G

A
B

R
IL R

IV
E

R

I,,

..~
I"'. "'..

SA
N

 :.~.¿'
G
A
B
R
I
 
~
.
(
 
(
 
.
"
 
-
'
 
,

R
I
.
/
 
~

,
,
'
 
\

.
'
 
.
~

.
/
 
i
,

:1
.
 
I
i

.
 
I

I
 
i
i

/
.
t
t
 
I
~

,
 
:
1
 
H
W
Y
 
3
9

.
 
1
1

'1" i:
,
 
i
i

J
 
I
I

\~

ii

S
A
N
T
A
 
F
E
 
i

FL
O

O
D

 C
O

N
T

O
L

:
B

A
S

IN
 i

I:
 
A
Z
U
S
A
 
A
 
V
E
_

i

S
A
N
 
G
A
B
R
I
 
R
E
E
R
V
O
I
R

M
O

R
R

S' 
R

E
E

R
V

O
IR

A
T

T
A

C
H

M
N

T
 A

P
R
o
m
C
T
 
L
O
C
A
T
I
O
N
 
~

lN

oI

2
 
M
I
L
E
S

\

1I

SO
U

R
C

E
: U

SG
S 1:24.000 7.6' T

O
PO

G
R

A
IC

 Q
U

A
D

S:

Ñ
.
.
 
1
1
1
7
2
1
:
 
a
_
i
n
 
P
o
r
k
 
1
1
1
8
1
1
:
 
G
l
o
n
d
o
r
o
 
1
1
1
7
1
1

!!rfj!,tl,~ltli~";l,l

¡

..I~



r\. ,r:! "."

'r.i'fl,lt

,f~)_:

(l"~~'íJl

ß.fU
lll.ly..IJ___

~tI

:
:
.
.
=
i
:
'
 
,
 
~
N
.
,
"
 
,
.
.
/
'
 
~

r- :,:o",/!,--',/ --~
 "

-
 
~
 
'
 
;

M
~

~
-_ "b-=

-:~
~

~
~

=
~

~
.-:::~

-=
=

~
--:": .L'.

.._--~:~.__.. .
~

!J1 ------ - :-1W
-.;~

~
¡,1c-------- :-:: . ';:~

--
- 'lL

' ï' L
' _ .... .,.. -.,l... '§l..." ''', ,.

~ .". :r~- -----------------_______.tJ¡______W
¡~~- ..

lJ.R
' . "'...~

¥--:.¡:--~
=

=
-r.~

:.-:~
..--=

.:=
=

-:.=
u=

---~
.:f.:~

.:T
--=

 .
-
-
 
'
.
_
.
1
,
'
 
,
I
 
~
 
!
i
 
;

"
"
~
.
 
;
 
,
 
1
I
 
_
~
 
~
 
:
,

~
 
,
 
I
I
 
-
-
-
U
,
"
 
:

~
-
-
 
I
i
 
,
n
 
'
:
.

.
s
 
'
i
 
_
~
_
~
 
'
 
'

" I n- tk ~
 ..', 1

' ,:.:------:1--------~
,"Z

;.-.:------------------.;,._; -
A

ft~
_.',: -A

r::" ø
R

- _ 1
'
"
 
a
a
"
:
 
M
:
r
~
 
N
'
-
.
-
 
i
 
M
i
:
r
 
.
.
:
'
_
;
 
.
:
,
_

~
 I,~

.
.
c
-
 
.
7
J

, " Jfl'
,
 
-

, ..1w
&

i",
: '.~R

ir,
.

-,I

V
E
H
T
C
A
L
 
S
E
Ç
T
t
J
N
 
A
-
A

O
F
 
D
A
A
I
 
A
N
D
 
t
J
l
I

!" ~
 ". ". .. .. ." .,

.
s
.
,
 
_
,
 
r
.
w

rAI

1'~7'7
s.. "" U

.

JL
If-¡~f---

\,. --
.ß

 _~
 - ..._
~

 ---
i.

-::~
:-~

~
5 --~

~
-'

~

,
.
 
.
.
 
.
'
 
.
,

r

'"
; ,

.
I

..
ii

on
i'

,
~;

I.
i.

, .
=

11
H

""
i'

~ "
i'

I I
\ ~

4f.
~rr

~
if I

~,
:r

::1,
1:: I

.'1
',',

1.,1
,'"

'"
~.I

i.',
~"11

,=
,

i:,
:::'

it.i
'"i

I.'
'.1'

."
:;.

:111
.~I

1111
H

II
.111

.1~1
.,'

ii.'
"
,
.
 
I

:\1
",'

Itil
::! i

.'"
I~I

...'
,'II

,~.
',I'

'Ill

~
 t

.'a
.,:

'iii
'I,'

iit
i!a

i~i
'iii

..11
:g R

-
',.

1..1
~"

..I.
"~

.\
lilt

...'
',.

,',i
'ill

.,1
",~

I,~
,~.

..1
'.

":1
It.'

~l
'.~

,'"
'ii

~i'
',..

I~.
..:.

''ii
o,.

~.I~
:.~

:::
,,,,

~,'
i...

..1
~.:

"..
,,:: -

':..
r-

::':
~"

:i
::~

,li
u''

,',
-'.§-

.0"
,,ii

'i~
""

I,"
,..,

I,~
I.~

Ii,
0",

:~
I,~

1:
1''1

~i¡
,'..

~II
~~

~
..~

::i.
'iv

I
".

,.tl
'"i

,,~
u'.

",'
"q

II'
.111

II"
,'1'

",,
1111

iiii
,Ii'

....

~~

',.,
.:1:

....
:~

:'~
'"

_,I,
-~

"
:'~

.'"
Ill,

,
rr~

..'.
=

.'
.~

::..
.,',

,,~
:'" i

,,~
',~

..,
: .~

:
i:-

. I ,.
'
L
~
_
J
 
'
 
l
 
"
 
I
 
"

:
:
~
 
I
 
!
 
i
 
'
 
I
 
:
.
~

W
f' ~

~
-. g:,., ~

.., IF
". i 114- r 11:'- "... ,..

:. I ' ',,,,''1" . .
· L

A
 l

P
A
R
T
 
U
P
S
T
R
E
A
M
 
,
E
L
E
A
T
O
N

A
~:

~'-~~
~r..6t

~
-
-
 
'
- ;--; - -. -

T
A

B
l.Ë

ëiFO
O

Ã
Ñ

G
E

-=
~~

. '
- - -- - -------

~-1
~.IS...I~-

ã--~
.
 
I
i
_
i
i

- --~ Q
I

r.. /f ~
-
l
_
_
~
-
=
 
J
:

~,,-
I
I
 
_
 
.
.

~
 
c
.
n
N

-
 
~
 
H
e
l
t
 
4
'
1
;
6
'
0
"

-..:.,.....~

1r7r.--
'
n
 
-
"
_
 
l
'
l
.
.
 
7
"
7

.
s
 
J
_
 
Z
Z
.

C
O

H
T

!lfC
: .-~;j.~"fi(J

:
.
r
£
 
¡
:
.
'

~ ..¡ :

P
A

S
A

 W
A

T
E

 C
E

A
R

S
A
 
~
"
1
E
 
P
I
C
T

P
I
N
 
C
A
N
Y
O
N
 
D
A
M

Fl R
E

 O
U

G
E
N
 
L
A
Y
O
U
T

~
--I? - ..

r//?c -, ,

:1:
 
¡

.
 
!

,~
rf .'
'.

..

. :.~
-

-

-
.
 
,

.~
; .~

-..

I-jii

"!

,
 
¡

_..21 ., 52_
.
.
-
_
.
_
.
 
I
.
.

.
-
 
_
'
f
 
~
,
 
t
'
.
 
A
1

_-II""
_..
--~.
~~E

_,
F u N

U
U

SG
-331-P



,I .
.J.lt-fI

t
.~\
)J

ilf!ii,i!fj¡!i!il

d......'-..."''.1¡:
;
1
'
 
.
.

.
 
c

.. .. ìli\

.~

r

",

r-i.,

/tc,.

t
.
~
 
¡
,

.
.
 
.
.
 
~
'
~
,
 
:

n~
/I . ".

,
s
n
 
I
J
I
 
.

~lI'!____ __________________ .

,/Ie,.
141

,.'--
~1I.h1 ',.
II,. .. _.$--~

".,.D
W

,1f
-
o
S
'
.
 
.
 
-
 
.

,
 
7
I
_

,,;;,:;~,.~;"):~~~\~~t:?ki;.~'~,#~~,w
.r~~~t~~..

,,"J,,~ t!~..\l;d~t'"H
~.. ..z.... ..,..,.... 'if'" f.. ,!.....,

"
'
-
"
'
'
;
:
l
A
h
i
:
U
.
'
N
'
~
,
 
I
t

'
 
,
 
'
-
1
.
.
1
'
.
'
 
I

.~~III
, l I i
, , :t

..i;"h ¡;0~
,/ ~

-r '..~~..' ,
:
:
:
~
~
.
?
i
 
"
 
i

;.~
~

~
", :

~
l"*; I

,..,

Ø
o ~

oS
-r.

, .
.III,

4l~
.
:
J
i
.
1
,
;
'
,
 
I
 
,
_
.
.
 
i

I" l'1!.d M
~

 . _:
it J ..,,,. .

. ..t~
~

g~
~

ttit~
~

~
~

~
t~

~
~

~
~

.~
:

tt
"1.

':;:.'l

'~';.::i

-,"".;,..

V
A

i --..
"
,
 
.
.
.
,
 
.
.

.
.
 
.
s
.
s
 
a
.

'S
£C

O
N

 2-2 O
F

" 98"O
V

1T
~

." F
u': 1-.''

.1;1_ .IZ
~-c~

,
e
-
 
.
.
l
1
~
.
o
 
-
-
~

~
 ~

.
~

 t...
A

P.R
-.. 'I,' ;q.- u

"SSr'~"...~. .-.1.:\:
:,,~

':-.\'

~
"
?
 
t

,..,' ~
..... ~

y
l
;
 
i

\~
'..~

. .

~
 
.
.
"
 
o
S
,
.
 
H

_,.an.

1111,.
1(1'6"

~lJt,.

-'0.:
..

~ lIill "'1 A
I

.
$
H
 
~
 
Z
L
,

M
'...

t-..::.:.

-- - - ii

"

..It: ,~..
i '

~...~~l-~".",."
-,

--------
'~

..i 8:.- i
, .: : 

.
.
/
~
.

. i .
i
 
I
 
I
 
:

~
.,~

 --- - ----- - ~
---~

----_r-------
. . I
, I I
I . I
I . I

:
 
:
 
,
.
.
~

I
~
.
.
.
 
~
"
'
w
.
 
.

: ll ""-, l : ,:, i
. ' .
.
 
.

qll~_________
· ........ If
i ..... '

ii..: ..- -..
,,i

l'~..

ø~tI.
M

f..
.-.".

-....

......
....
~."

-'-
."., ,

41_ t
~

 ~
~

....: )\~
\:. ~

~
~

':..~
:;r .;:~

~
::.: :~

:.:::.: :~
:.:~

 ..~
i.:;~

~
 ~

.i~
.~

:::~
.~

:~
::~

.~
=

:i~
;.~

~
~

~
.~

:;: : .: . .:::- ;:... .
:~i,-"'i:::'~: :
C
-
,
-
:
 
:
 
:

'
.
 
l
'
 
,
'
:
 
i
 
i

" !..., :
, a=

 ,
. 1 I ,
".1 I
":'." ,
,
.
 
,

,
.
 
,

.
'
 
,

I,.IIi..,,,,

n'''

'~

.

';':;:~
~

.::i~
~

~
:r~

'i:~
;~

~
':ff;;~

~
~

..:t~
:~

~
~

 :.. ~
 â~

 ~
~

~
J'

~...._- , ~ "''1
: ,..,-- ,,:ø

. . It,. 'I'
.
 
i

I
 
l
ø
.
 
.
1
l
.
C
;
t
l
l
.
'

£
-
 
1
-
D
'
~
~
~
-
~

_S
.N

~
t . ;~

__~
!

.~
7's-..n~

:-~
..~

 :'
; ,'R

":

n_ l

II.
"
.
'
-
 
-
_
,
 
,,

n
r
 
.
-
 
"
.
.
 
i

..,s.-N
. :

,
-"'.

~_.- .
.,I,,"

_C
J~_"

~w
_"__J-J

0
1
_
 
~
z
z
.

I,,I

..T
IO

N
 J-J O

F SlC
E

 O
U

1
.
,
 
,
.
 
.
.
 
r

,
 
.
s
.
.
 
/
w
,
.
 

I'.''

. .
.1.:

R
,.: i

7
7
 
/
I
.
,
~
.
.

'-.. .,.:., .
J"';~"PbL

-.s . '\/
.' l# l- oS

", ~
R

- l /\.
-
 
-
-
-
.
-
 
-
-
 
,

.. :::.~
--~

 .".'
" ~

';.l.. ~
 . "-- ""

,:.L
- 1.'- "-

~
. ';'~

;~
,.I..

~¡
..

f"';~' "I.II.I--

L
:
:
 
_
I
:
 
K

i. ii'
.: .
, . .

_:: .. -- .t~:~I:_._.__
.:tJ-

a__~l,n

~
N

 or O
P

£R
T

N
G

 P
L.A

T
T

tJR
N

O
N

 ~ O
F 96 O

V
7

l
'
r
.
.
.
.
,
J
.
.
.
 
.
"
.

~
."",: r.i'

.-l'I:'

'~'f1f
Sh,1 ~.,. A

u_ r: .
." S

M
 !.

I ,
-l

- ------
"-'~l--

;,;f/ ~-'
:
~
 
'
~

~
,
 
,

\.: \.1
~!~iI

.., !
'
1
 
.
1

.'-
.....

,
":
 
,

, .. .
-~~,-
"f-I.

. :.'-
..

1"71ii,
r

S
E
C
T
O
N
 
R
-
-

Su'c""",i..r
..

I

~.

~~, .. ~ø
---~

" ,,---: --,..
I
i
 
l
i
 
~

, ,

. ;~~.

',--
'~6.
lit,.

.,.
1.6

S
E

C
O

N
 C

-C
S
ø
.
.
,
 
F
n
l
 
'
r
-
r

-'

..
c
¡
 
.
"
 
l
-

,

,
 
.

..~

"~
~

:I.n- _..
'~

'D
.r- . - . t¡ .

,
 
,
 
1
,

I
'
'
.
d
l
-
.
-
.
/
 
1
"
'
1
'
J
'
'
'
 
r
 
L

,.",_J-'- 'i .--! 
,
"

1''-

.
 
.
.
~

I~.. - - ..
I ..,
.
 
:
 
~
.

I"~
',.

,,! ø
.

c--

.
s
E
e
r
/
O
N
 
8
-
8

(.;p;M
"'1d .,.1. . ,

'.:'r .'. .
;-

P
A
S
 
W
A
T
m
'
D
£
A
R

!
I
 
,
G
A
i
a
 
P
A
O
C
T

PIN
E

 C
A

N
Y

O
N

 D
A

Fl R
E

 O
U

S
E
C
T
O
N
S
 
O
F

96" A
N

 48. O
lIT

S

_-z_,~z_
.
-
-
-
~
.
 
L
~
'

_
.
.
N
.
j
J
,
~
,
 
_
L

~~--
-.~_1i
--.,
-~.~--:-.

f'.:. ~
SG

-333-P,

I.i,

,
 
"

-
a
'
 
M
~
.
-

,
",-,"

A
P.

~~I
J¡;ul:...... _

c- -- T
.. C

lo.
u,,.

u:,.
D

'.,.
..,1'.'-

. l -t~
~

Î!'



'" ". ,......... , ,D' ',...'-n......_........ 00' ... .. \ ".. ... ..-...._......_--....... ............._. '. . ""...:.....1 IW.. ""~_v.'~-.£..I "A. ~"'~'T" ..~\..,.."....-/': _..'..~...... ,\........l'r.~,,'"
\ ...

'..

11l-:...41";~'-.~Jf11_''' ii,,,",dl, .,,.,, L 1M.. l -.. ,.1'; -'. . .... ',_/:-..'

I

'; n
, ~i

)) ",,'
1.'¡9./1.' .., '

""
,,""

"",// ~i

/' ".../ l. .,--." l ....n-~ . - -'--
,,~- ~l in__________1'_______ "

ii' ,

J
f

UU
l'J.

---

.1
ll

~
"

l''i

J
-r l

It
~l,

..

l ~, f ~
r .

I~
~ ~

~

.. ~~ ~ .
" "
"" ~ bI

.
- OJ

-II

~

- .
-~ ,--- , ' ,". "'" :, "" ".;,' -.,,~.. '~~I " ....- .. ' ' ,",'" ", ,

. '1

it~l
(Pi~~

i i
~

1 ,

lii

'i
I

~
~~it ~
"
": C\.n

- .~.u__. ----t ---- ------- --

__~-1 j ,
!'
,

~- _....:.~

II

i

~~

~ "t t il- \1

~~ '1..
'll l 'i " .fi.. ,'..' ,. .,.', '..

: '.. ....,~ ,.ii .. ..'a '~:'.,... "'ik' , .'¡ , ..J 'l

¡l '~33 I.: "'"",,'! ..~~ ..~
'ÕI '

I
,

:~

~
:t
i..
i

"vl.

~

:a

J.-1i-.,.
., d ~f

, l~l
L

I; \ '
.~ ~ n' ~; :I,! ìhJ 8 ':, " " ,
I ~ .to. I .t;" !..~,,. _ftll" .;--':,~i - '''Î ,- ~": I; ~

~l~t
~
~

- _.__... '. t lI'./Z~t1IJr_
D"ZZ711Dt

i
sI
n

1

. ".Ii ', Ii ,
. ",: i:., '1..,

.;: : . "

.~ -..--..

! .........." 8
" . .. .

.." '
::. .1 .' '.

. : i ~ I ~. ~ , . '. .

. . .' .
~i ...... .' "1;,:.,''' i . : ". .' f . .































































































































































































































































































































d

Morris Dam
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Morris Dam - Preliminary Recommendations
L.A. County - Public Works Department

70' x 18' Drum Gate Inspection - September 9 and 10, 1998
November 2, 1998

A. Introduction

1. General. - Three 70'x18' drum gates at Morrs Dam, designed in 1933, were installed in

1935 to control reservoir water through the spilway. As a part of an overall program to
rehabiltate the mechanical equipment at the dam, in September, 1998, both the inside and
outside of each drum gate was inspected.

Except as noted below, each of the three drum gates is generally in good condition, and with
rehabiltation, the drums gates wil be satisfactory for continued future operation.

'Recommendations for drum gate rehabiltation are listed in Section B- Drum'Gate
Recommendations.

2. Summary of Drum Gate Observations - As noted above, each of the three drum gates is
in good condition. However, the inspection team did aote arum gate deficiencies.
Sunnmarized below and detailed further in later sections are those deficient areas, and which
most notably include;

· Faceplate Pitting. - Extensive pitting (I/16th - 1/8th) on the downstream and bottom face
plates, resulting in loss of faceplate steel material and possible loss of faceplate strength.
(e.g., see b&w photos 4 thr 6, Gate #2, page 2).

s
· Damaged Seals. - Tom or missing sections of "I-seals" on the downstream faceplate,
resulting in high velocity leakage past the seas, which in turns damages paint coating. (e.g.
see b&wphoto 13, Gate #1, page 7).

· Damaged Paint. - Damaged protective paint coating on the upstream faceplate sudaces
due to erosion by high velocity leakage past the seals, and possibly leading to further
corrosion on the faceplate. (e.g. b&w photo 2, Gate #3, page 1).

· Localized ,Concrete Cracks. - Localized cracks in the concrete inside the gate chamber
require monitoring to ensure further movement and cracking is not occurrng which could
jeopardize the gate chamber. (e.g. see b&w photo 7, Gate #2, page 4)

· Gate Intenerence - Mior points of intederence between the rotating upstrea faceplate
and the fixed seal cover shields, resulting in scratched and damaged metalwork, leading to
corrosion, and may have recently played a role in causing Gate #1 (the east gate) to bind and
become non-operable. (e.g. see b&w photos 10 and 11, Gate #1, page 5)

· Stuck Gate No.1 (East Gate). - It was reported that during normal operation Gate #1
became stuck in the nearly fully raised (closed) position on August 6, 1996 with reservoir
elevation at El. 1169.5 feet, and as a consequence the gate was unable to lower under its
own weight even when water inside the chamber was drained. The cause for thi sticking or
wedging of the gate caused the gate to be inoperable and should be corrected as discussed
further below.

B. Drum Gate Recommendations. -

1. Analyze Remaining Gate Structure Strength. - Due to extensive loss of faceplate steel
material over. the life of the drum gates, the structural integrity of the drum gates should be
analyzed to ascertain the degree of compromise which the loss of faceplate material may
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have affected the structural factors of safety. If the structural analysis shows that the pitted
upstream and bottom faceplates have significantly compromised the structural factors of
safety, then the faceplates should be replaced or reinforced.

2. Repaint Upstream Faceplates. - The protective paint coating on the upstream faceplate of
each of the three drum gates has been abraded and eroded, and with the exception of the
evidence of the red primer, the paint is completely gone. (e.g. see b&w photos 5 & 6, Gate
# 1, page 3. The abraded paint is likely a result of leakage past the seals. Because the
upstream faceplate is badly pitted to depths of 1/16" tp 1/8", and because the gate sudace is
either continually submerged or goes through periods of being wetted and dry, it is
vulnerable to corrosion. Sandblast and re-coat the upstream faceplate.

3. Replace" J" seals. Many sections and segments of the existing hollow bulb seal attached to
the downstream faceplate and are missing, torn or are overstressed at the root of the bulb.
Field personnel mentioned that the in-kind seals accessible ftom the spilway have been
ordered for Gate #1 alone. Remove and replace seal components at the following locations:
a). On the left and right end seals attached to the downstream faceplate which are accessible
ftom the spilway (e.g. see color photo 22, Gate #2, page 11 ) b). On the upstream
faceplate seal fied to the spilway crest and c) those seas attached to upstream faceplate
accessible ftom inside the gate chamber. (e.g. see b&w photo 3, gate #2, page 2)

4. Redesign Seal System. The original curved rubber-covered, copper-bronze spring seals
have been discarded and retrofitted with hollow bulb, music-note ("I") seals. This seal
modification is not effective. Seals bulbs appear oversized, the hollow bulb appears too
flexible, and seal bulb orientation appears installed opposite to that for good sealing. The
design of this modified sealing system could be improved to provide better sealing and
longer-lasting seals. (e.g. see small color photo 22, gate #2, page 11)

-3
5. Monitor Cracks in Concrete Chamber. - Monitor the concrete cracks which occurred on

the inside of the gate chambers to check for any further deterioration or movement.

6. Adjust Gate Stop Screws. - On Gate #1 (east gate), adjust the gate stop bolts at the
spilway crest to ensure that all bolts are in uniform contact with gate's stop angle in the fully
raised (closed) position. (e.g. see b&w photo 4, gate #2, page2, or b&w photos 4 and 5,Gate #1, page 2) ,

7. Survey Width of Gate Bay #1. - It was reported that when Drum Gate #1 (the east drum
gate) was raised to the nearly fully raised (closed) position, the gate became wedged and,
subsequently would not lower (open) when the gate chamber was closed. One possible
cause for the wedged gate is that one or both of the concrete piers and/or embedded steel
wallplates have moved inwards toward the centerline of the bay, enough so, that the design
clearance between the edge of the faceplates and the wallplates was lost and the gate
wedged between the wallplates. To confirm whether or not this might indeed be the case,
the width of the pier bays should be surveyed at several locations over the height of the .
wallplates to determine gate clearance or whether pier movement has occurred.

8. Trim Shield Guard Plates. - Although the crest cover plates, part 29, on the East Gate
(#1) were removed in 1996, and a 1/4" of the edge was machined to eliminate intederence
and provide additional clearance if necessary the shield guards to eliminate any intederence
and scrapping of the shield's edge on the upstream faceplate.

9. Determine Cause of Wall plate Gouges. - Evaluate and correct the cause for the gouged
pair of concentric arcs which occur on the upstream end of the wall plates.

10. Modify Shield Guard. - Modify the rightmost shield guard on Gate #1, (east gate) to

Drum Gate Inspection - 2



)

provide clearance between the guard and the seal stop bar welded to the upstream faceplate,
and eliminate the scrapping which has occurred on the seal stop bar. The end shield guard
has been notched out to accommodate the side seal assembly, and the notch needs to be
increased in width parallel to the faceplate.

11. Grind and Re-weld Gate #3 Bottom Faceplate Weld - Grnd and re-weld the butt weld
located on the upper two bottom faceplate sections on gate #3, (west gate). Grnd and re-
weld the butt weld occurrng at the edge of the bottom and end plates.

12. Repaint Embedded Wallplates. - Sandblast and re-coat the embedded wallplates to obtain
a smooth sealing sudace for the end seals. Consider modifyng the steel wall plates with a
stainless steel, clad sealing sudace.

~

13. Identify and Correct Cause for Gate # 1 Sticking. - On August 6, 1996, Gate # 1 (East
Gate) became stuck in the nearly fully raised position, and subsequently would not lower '
under its own weight. Although, the exact cause of the sticking is unknown, it is speculated
that the sticking is related to wedging or intederence of the gate with components fied on
the spilway. The sticking problem should be identified and corrected. The width of Gate

#1 bay should be surveyed to ensure no movement of the pier walls has occurred causing
the gate to wedge between the wall plates. The section of shield guard attached to the
upstream edge at the center of the spilway crest and which is causing the approx. 2-inch
wide band of gouging and marking of the upstream faceylate (located approx 30 feet ftom
the left end) should be machined to provide additional clearance and eliminate the gouging.
Also, the segment of shield guard located at the rightmost end of shield guard installation
should be machined to provide additional clearance with the ~-inch side seal stop bar.

14. Repair Coal Tar Coating Inside Gates. - Inside Gate #3, the coal tar enamel protective
coating, primarily located on the inside sudace of the downstream faceplate is locally
damaged in several areas. To prevent corrosion on those sudaces, the localized damaged
areas should be cleaned and sandblasted to bare metal and a new protective coating applied.

15. Dril Drain Holes Inside Gates. - Inside each of the drum gates, water is ponding in nearly
all the webs of the main horizontal stiffeners (W12x31 wide flange beams) on the faceplates.
When the gate is in any position, this water does not have a chance to drain and be removed
ftom the gate, and will accelerate failure of the protective coating or damage to the
faceplates. Drain holes sized ~-inch to I-inch in diameter should be drilled in the webs at
locations which provide the best drainage of the structural members.

16. Provide Operating Instructions and Schematic. - Apparently, operating instructions for
the drum gates do not exist. Although, the dam tenders have excellent operating knowledge
of the drum gates; because of the complicated nature of the controls and operation of the
drum gates. Written operating instructions should be developed with the appropriate
corresponding operating diagram or schematic. The operating diagram should be posted in
the gate chamber for quick and convenient reference. The diagram should be annotated to
identify the associated piping, valving, cabling, and their functions.

C. Inspection Background. ': The three drum gates at Morrs Dam were inspected on two separate
occasions covering 3 days in September, 1998.

1. Inspection Participants and Dates. - The first drum gate inspection was conducted on

September 9 and 10, 1998 by Gary Rood and Pete Hoffmann of the U.S. Bureau of
Reclamation. The inspection covered the three exterior faceplates sudaces (upstream,
bottom, and downstream faceplates ), as well as the condition of the inside of each concrete
gate chamber. The drum gates were in the fully lowered (open) position, and the chambers
were dry at the time of the inspection. Entry into the chamber for each gate was through
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the 24-inch diameter access hatchways, one on the upstream of the gate and one on the
downstream side.

" ), j
A second drum gate exam was pedormed on September 30, 1998 by Gary Rood, and
assisted by Bil McStraw, and George Taylor; each with the U.S Bureau of Reclamation.
The second inspection was confned to the inside of the drum gate structure, and the
condition of their respective structural members and protective coating. The inside of each
of the three drum gates was entered and inspected by walking along the upper level bracing
the gate length, then dropping to a lower level returnng length of the gate.

Site conditions. - At the time of the drum gate inspections, the weather was warm and
clear. The reservoir had just been drained completely in preparation for a contract to begin
sluicing sediment ftom the reservoir. The drum gates were in their fully open (lowered)
position. The dam tenders had removed the built-up sediment and cleaned the bottom of the
concrete gate chambers. Both 24-inch diameter access hatchwa.ys into each chamber were
open. Both hatchways to the inside of the gate on the downstream faceplates were opened
to allow for natural ventilation. Before the beginning of the second inspection, the dam
tenders had pumped the accumulated water ftom the bottoms of Gates # 2 and #3. Safety
procedures for entering the varous confned spaces were developed and followed.

3. Acknowledgments. - We wish to thank the Hydraulic Water Conservation Division of the
Los Angeles County Department of Public Works for their help in coordinating and assisting
with an effcient and safe inspection, and providing background information and drawings
for the drum gates, especially; Emily Hasegawa. Civil Engineering Assistance, and Ieff
Bartizal, Safety Coordinator, Flood Maintenance Division for his suggestions towards
improved safety. In addition, we appreciate the work the dam tenders, Ar Diaz and Iim
Blair, did in preparng the gate chamber by removing the sediment and stringing electrical
lights for better inspection, opening hatches, pumping water out of the drum gates, and
providing access into the confned areas.

2.

~ 4. Items Not Inspected. - Due to problems with inaccessibility and logistics, two critical areas
of the drum gates were not able to be inspected. The first was a complete and thorough
inspection of the drum gate hinge system (See Dwg. SG-579-P), including; the 32 - 4.25"
diameter hinge pins, their bushings and lubrication system, sealing system, anchorage, and
embedded hinge assembly. The second was a complete and thorough inspection of the drum
gate controls (See Dwg. SG-800-P), including; the float control and cabling system, the 30"
internal differential needle valve, and isolation valves.

Both of these systems are critical to the safe and proper operation of the drum gates. A
visual inspection of these individual components is diffcult and would require breaking
down the equipment. However, some inferences may be drawn ftom their pedormance
based on their recent past operations.

All the drum gates are operated (opened and closed) on a regular basis. Other than the
"sticking" problem with Gate # 1 ( east gate) there were no operational and verbal reports
identifying issues whi-h might point to serious problems either with the hinge system, or
with the control system. Nor with the very limited access to the controls or hinge assemblies
were there any visual clues to problems. It is not felt that the "sticking" problem with Gate
#1 is not connected with the hinge or control system, but rather to some intederence
problem.

D. Summary of Areas of Satisfactory Gate Condition. - Those areas and components of the drum
gates which are in satisfactory condition include the following:

(a) Gate structural members - The structural members inside each of the drum gates are in
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good condition. None show signs of structural distress. When sighted along a plane,
structural members appear in-plane and straight. They do not show signs of
overloading or overstressing. Structural members and the associated bracing did not
appear deflected, buckled, twisted, or distorted.

(b) Welds - As viewed from the exterior of the drum, the faceplate welds, and end plate
welds appear in good condition, with the exception of the two upper faceplate panels
on Gate #3 as described further.

(c) Paint - The protective paint coating on the exterior sudaces of both the downstream
and bottom faceplates for each of the three drum gates is generally in very good
condition.

(d) Cantilever bracing - Although pitted, the various bracing which supports the
cantilevered portions of the upstream and bottom faceplates do not appear distressed.
(e.g. see b&w photo 16, Gate #1, page 8, or b&w photo 15, gate #2, page 8).

~

(e) Concrete - The general condition of the concrete inside the concrete gate chamber is in
good, including the floors of the concrete chamber and the upstream and downstream
walls of the concrete chamber. One exception is the occurrence of localed concrete
cracking in the end walls of the concrete gate chamber as de--cribed elsewhere. (e.g.
see b&w photo 24, gate #1, or b&w photo 1, gate #3., page 1)

(t) Inlet and outlet pipes - Those portions which are visible ftom the inside the gate
chamber appear satisfactory, including the condition of the coal tar enamel coating.

(g) Downstream faceplate - The downstream face plates are in good condition. No
pitting or damaged paint was observed to be occurrng on any of the three drum gates.

(h) Clamp bars and bolts - The clamp bars and bolts for the music-note seals appear
satisfactory.

E. Description of Drum Gate Deficiencies. -

1. Pitting on the Upstream and Bottom Faceplates - Each of the three drum gates exhbited
extensive pitting and loss of steel material on both their upstream and bottom faceplates
(cover plates) as a result of pitting due to corrosion over the years. Pitting to depths of
1/16-inch to 3/32-inch is occurrng uniformy over the entire faceplate areas. Fortunately,
because the protective paint coat on the 7/16-inch thick bottom faceplate is generally in very
good condition, it does not appear that any further deterioration or deepening of the pitting

is occurrng on the bottom faceplate. On the other hand, because the coating on the ~-inch
thick upstream faceplate has eroded and abraded, further corrosion and pitting is probably
making that situation worse. '

2. Damaged Paint On Upstream Faceplates - On each of the three drum gates, the
protective coating on the upstream faceplate has eroded and abraded, in many cases, down
to the primer paint and/or down to bare steel. It is likely the damaged paint is due to high
velocity water leaking from the chamber and past the seals. The seals are possibly
ineffective.

3. Gate #1 Stop Screws Not in Contact. - The mechanism to prevent the drum gates ftom

raising completely out of their gate chambers is a stop angle (Angle 4"x3"x5/8" by 70' long)
welded along the bottom edge of the upstream faceplate which comes into bearing contact
with a series of adjustable stop screws located at the spilway crest. By observing the stop
angle for the dirt and water marks due to stop screw bearing on the angle, it can be noted
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which stop screws are not in contact by the absence of mark. This uneven loading of the
stop angle is likely contributing to leakage past the seals. In fact, it was noticed on Gate # 1
that at nearly all locations on the upstream faceplate where the stop screw is not making
contact with the stop angle, a conspicuous 3-foot wide band of rust and corrosion is
occurrng. All stop screws should be adjusted for even bearing on the stop angle.

On Gate #1, there are approximate 16 stop screws out of34 total stop screws which are not
making contact with the stop angle. On Gate #2, there are approximate 3 stop screws out
of34 stop screws which do not make contact with the stop angle. On Gate #3 (the west
gate) it appears that all stop screws do make contact with the stop angle.

4. Cracks in Gate Chambers. - Although, the condition of the concrete in the gate chambers
is generally good, including; the floors of the chambers and the upstream and downstream
walls of the chamber, there existed in each of the three chambers one to three cracks. All
the concrete cracks are horizontal and are located in either the left or right end walls of the
gate chamber. It is speculated that these cracks may have occurred at the same time that the
mid-1960's earthquake caused the concrete cracking around the doorway entrance to the
Gate #2 controls at elevation. In Gate #1 chamber (east gate chamber), there I In Gate #2
chamber (middle gate chamber), there are three horizontal cracks located on the right wall
on the upstream side of the gate, and there is one horizontal crack located on the left wall
just below the access hatch. In Gate #3. chamber (westgate chamber), there are two
horizontal cracks located at the left end wall of the upstream side of the gate.

5. Seal Segments Missing or Torn. - The music-note replacement seals on the drum gates are
damaged and as a consequence, leakage past the seals is occurrng which in turn damages
the paint coating on the upstream faceplate and embedded wallplates, leading to corrosion.
As discussed elsewhere, the replacement seals for drum gates do not appear to be the most
suitable for the installation and as a result, many seal segments are either tom, ripped,
rotted, or over deflected. The seals should be replaced, however before replacing the seals

in-kind, a preliminary layout, and design should be considered to either refine the existing
seal system, or develop a improved sealing system. .

6. Gate #1 Sticking Problem vs. Intenerence Points. On August 6, 1998, with the
reservoir elevation at El. 1169.5 feet, it was noticed that the drum gate #1 was stuck and
would not lower. Although, water inside the gate chamber was parially drained, the gate
would not lower under its own weight.

On Gate #1, the inspection noted three locations where a gouge or mark on the drum gate
itself is indicating intederence with a component fied to the spilway. These points of
intederence could have played a role in contributing to the reaon that Gate # 1 recently
became stuck in its nearly fully raised position. Those areas of intederence include:

· On Gate #1, at a location 30 feet as measure from the left side of the gate chamber is a
2-inch wide gouge and band of rust. Most likely, this is indicating the corresponding shield
guard intederes with the u/s faceplate.

· A significant scrap mark was noticed on the side of the WI bar used as the stop of the side
seals. The scrap mark, although not exactly located in a spot corresponding with the point
at which Gate NO.1 became stuck on 8/6/96.

7. A Badly Pitted Gate #3 Bottom Faceplate Weld. - All the butt welds between steel plates
visually inspected along the upstream, bottom, and downstream faceplates, as well as the
end plates at either ends of the drum gates appear satisfactory, with the exception of a
portion of weld located on the bottom faceplate, Gate #3. (See b&w photos 9& 1 0 - Gate
#3, page 5, and refer to original drawing SG-589-P - OUTSIDE PLANS OF DRUM
GATE.)
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G. Conclusion and Discussion.

1. Conclusion. With relatively straight-forward repairs and rehabilitation of the three existing
70'x IS' drum gates, including; structural analysis of the existing faceplate condition, new protective
coating on the upstream faceplate, a new and possibly redesigned gate sealing system; the existing
drum gates will continue to be structurally sound and function effectively to control reservoir flow.

2. Drum Gate Structural Strength. The pitting of both the upstream and the bottom drum gate
faceplates, which occurred well in the past, is of some concern to the overall structural strength of the
drum gates. The pitting is extensive, uniform, and varies in depth from 1/16" deep to 1/S" deep.

The original drawings specifies that upstream faceplate thickness be Wi (0.50 inch) thick, and that the
bottom faceplate be 7/16" (.4375 inch) thick. Based on these thicknesses and on an average pit depth
of3/32", this pitting has resulted in a loss of steel material of 23% to 27% of the original faceplate
thickness. The impact which the pitting has on the faceplate strength it is not known since the
original drum gate structural calculations are available for a review. It should be noted, however, that
with many historical gate designs it was common practice to include specifically for cOllosion
allowance, an additional 1116 inch thicker faceplate than that needed for the design. If this were the
case, then the original gate designer has anticipated correctly that corrosion was likely, and thus the
factors of safety are not compromised even with the..oss of materiaL

Actual ultra-sonic faceplate thickness measurements were taken by Bil McStraw of the U.S.B.R.
during the second drum gate inspection, September 30, 1995. He sampled eleven random locations
on both the upstream'and bottom faceplates (Hs report nomenclature differs slightly ftom that used
here) Gates #1 and #3. The text of his reports is reproduced at the end of the report. Note, his

reference to "downstream" faceplate in fact refers to the downstream side of the gate chamber and
refers more correctly to bottom faceplate, as used in this report).

The maxmum thickness sampled on each of the four faceplates slightly exceeds the thickness
specified on the original drawings. It is entirely possible that the actual fabricated faceplate thickness
might be greater than that specified (as a minimum); and if true, the extra material would represent
the equivalent of a corrosion allowance. Also based on his sampling, McStraw reported the following
percent loss offaceplate material:

· Gate #1 - upstream faceplate: "approximately S percent based on the wall thickness of 0.500 inches

specified on the original drawings

· Gate #1 - bottom faceplate: "approximately 6 percent based on the wall thickness of 0.4375 inches
specified on the original drawings.

· Gate #3 - upstream faceplate: "approximately 10 percent based on the wall thickness of 0.5000
inches specified on the original drawings."

· Gate #3 - bottom faceplate: "approximately S.6 percent based on the wall thickness of 0.4375
inches specified on the original drawings." ,

However, the McStraw report does point out "Thickness measurements were diffcult to obtain at
some locations due to the irregular, uneven sudaces which prevented good contact with the
ultrasonic transducer. Some of the pits looked to be approximately 1/S-inch deep."

Over the years, the drum gates have been subjected to and withstood the maximum reservoir
loadings. Inspection of the structural members inside the gates show no signs of structural distress.
It is possible that the gates may have been originally over designed.

Without up-to-date structural analysis calculations, it can not be known for certain to what degree the
gates are stressed, an~ to what degree the factors of safety mayor may not be comprised by the loss

Drum Gate Inspection - 12
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of faceplate steel material to corrosion. A structural analysis of the gate is warranted, based on the
cost of rehabiltating the gates for decades of additional operational life. An analysis helps reveal

strength deficiencies, to possibly update the gate in accordance with the latest codes, and to check for
possible earthquake loadings.

3. Drum Gate Seal System. - The original drum gate sealing system (See drawing SG-594-P) has been
abandoned and retrofitted with music note seals. The reasons for this change are unkown. Were the
original seals ineffective or damaged? Why were the original seals replaced with a similar design?
The original seals certainly would be complicated and expensive to fabricate, and require the
reservoir to be drawn down. Was it an emergency situation which dictated the use of the music-note
seal?

In any case, the present hollow, music-note, side seals located on the edges upstream and downstream
faceplates do not appear to have been the best choice. Many seal segments are damaged, tom, and
missing, perhaps for the following reasons:

· The hollow bulb, although theoretically capable of providing more effective sealing due to its
flexibilty, in fact, may be too flexible and flmsy, and is a contributing factor to the premature material
failure.

· The sea bulb appears oversized for the space avaiable for installation, and hence requires the bulb
and stem to rotate and deflect excessively resulting in unnecessary stresses, also leading to early'
failure.

· On the downstream faceplate, the installation and orientation of the side seal bulb appears to be
backward (although, it appears to be a more convenient installation) ftom that which would provide
the more effective direction for sealing.

· The seal bulbs as installed on the upstream faceplate in some cases must ride on the rougher
concrete sudaces instead of the smoother embedded steel sealing sudaces. This is as consequence of
the retrofit ftom the original design to the music note seals.

The presently damaged and possibly ineffective hollow, music-note seals results in a high-velocity
water spray which contributes to the eroding and abrading of the protective paint coating on the
upstream faceplate and embedded wallplates which in turn contributes to the corrosion and loss of
steel material. A lesser secondar consequence of the damaged seals is the reduced capacity of the
seals to hold the hydrostatic pressure inside the gate chamber, and affects the buoyancy of the drum
gates. The reservoir supply to the gate chamber is greater than the leakage past the seals, and
currently the damaged seals is not a significant problem in this regard.

The seals should be replaced; however, rather than replacing the seals, in-kind with similar hollow
bulb, music-note seals, the seal design should be reconsidered for both material and sizes and possibly
the geometry. At a minimum, if the music-note seal concept is retained; a solid bulb, Teflon-clad,
neoprene material, and smaller bulb should be considered.

4. Drum Gate Sticking. As previously noted, Gate # 1, when operated to a nearly fully raised position
became stuck and would not lower, even under its own weight.

H. Drum Gate Description. - The table below provides a quick reference to sizes and descriptions of some
notable drum gate components and characteristics, as taken from the original drum gate drawings. Exact
sizes and shapes of the structural members were not necessarily verified in the field.

1. Seal System Modifications. - The original sealing system designed for the drum gates has been
discarded (circa mid 1 960s) and retrofitted with modified system using with a hollow bulb, music-
note ("J") seals. The original gate sealing system was a set of curved rubber-covered, copper-bronze
spring seals, as shown on drawings SG-582 & 628-P. It is not known whether drawings exist for the
new "music-note" sealing system.
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2. Shield Guard Modifications - As mentioned previously, in 1996;or Gate #1, the shield guards
attached to the spilway crest were removed and their edges trimmed by machining to provide

clearance between their edge and the upstream faceplate of the gate. Previously, there was no
clearance, and the shield edges were contacting, scrapping, and damaging the upstream faceplate and
it paint. From the inspection of the upstream faceplate inside the gate chamber, it appears there are
stil some point contact between the guard and faceplate which should be corrected by trimming the
guard.

3. Scheduled Future Drum Gate Modifcations. - During the inspection it was reported that the
music-note seals will be partially replaced, and that new seals had been ordered for Gate #1 only. The
replacement seals are only for the two sides of the downstream side seals and the upstream crest seaL.

4. Quick Reference Table. -

Drum Gate Component - Quick Reference Table

Overall Drum Gate Dimensions Faceplate Information
,

Gate Height 70 feet Upstream faceplate thlckness ~"

Gate Width 18 feet Downstream faceplate thickness 7/16"

Gate Radius 21' - 9" Bottom faceplate thickness 7/16"

Gate Hinge Description Gate Elevations
(see Dwg SG-579-P) (see Dwg SG-SOO-P)

Pin Material Cold Finished Steel Top of gate Fully Raised Position, eI. El. 1170.00'

Pin length 11 inch long Crest Elevation El. 1152.00'

Pin diameter 4.25 inch dia. Hinge Pin Centerline Elevation El. 1149.25'

No. of Pins 32 pins per gate Control Gallery Elevation El. 1136.00'

Pin Bushing Stainless steel, Bottom of Gate Chamber Elevation El. 1129.00'

7/S" wall thickness

Intake (Inlet Pipe) Centerline El. 1145.00 - Gate
#11136.00 - #2 & #3

Inlet (Supply Pipe) Centerline El. El. 1130.17'

Discharge (Outlet Pipe) Centerline El. El. 1133.00'

Gate Controls (See Dwg SG-800-P for Gate Control Schematic)

Inlet (Supply) Pipe: Allows water into the gate chamber. The east gate #1 has a reservoir intake at
El. 1145', but the middle and west gates (#2 & #3) have reservoir intakes at El. 1136'. Each intake is
a trashrack ed opening at the face of the dam and plumbed though the dams using 16-inch diameter CI
pipe. The supply water into the chamber is controlled by a 20 inch, manually-operated, gate valve
located in the El. 1136 control gallery. The inlet piping for each gate is located on the east side of the 

chamber with its bottom edge aligned with the floor of the chamber and physically located beneath the
30-inch diameter discharge piping.
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Drum Gate Component - Quick Reference Table

Outlet (DischargelDrain) Pipe: The outlet piping controls the draining or discharging of water ITom
the gate chamber and thus controls the position of the drum gate. The discharge piping is 30-inch
diameter cast iron piping. The discharge openings are located on the east side of each gate chamber
near the access hatchways, and physically located above the 24 II supply piping. Discharge (draining)
flow out of the chamber is controlled by a 30-inch diameter, float- (or manual) operated internal
differential needle valve located in the El. 1136' control gallery.

Vent (Overfow) Pipe: Steel: (See Dwg. SG-800-P). The chamber intake is located on the left side
near the top on the downstream side of the gate chamber at approx. El. 11471 and is plumbed thr the
concrete bay piers and vents off the backside of the pier at EI. 1170.50'

Gate Structural Members (see Dwgs SG-584 & 585 - P)

Number of Structural Gate Frames 36 main structural £Tames on 24 inch centers.

D/S Faceplate Horizontal Members W 12x31.8 structural steel on approx. 2'-6" centers

D/S Faceplate Vertical Members W 12x31.8 (wide flange) structural steel
--

U/S Faceplate Horiontal Members W 12x31.8 (wide flange) structural steel

U/S Faceplate Vertical Ribbing Channels - C12x25 on faceplate braced against W12x 31.8
beams using W12x31.8 braces.

Internal Triangular Main Bracing H beam - 5" deep by 18.9#. on 24" centers

Cross bracing on main bracing Angles 3 "x3 "x 1/2"

Bracing for cantilever portion of Side Cantilever portions - W5x12.25, wide flange.
upstream faceplate

Bracing supported by bottom Bottom lip portion - W5x12.25, wide flange.
faceplate

Miscellaneous Gate Components

Ral stop supporting gate when gate A 60" railroad rail, A.S.C.E. at bottom of gate chamber bearing
wis in fully opened position. against the Bar 5"x1/2" "striking bat' on bottom of gate. 

(See Dwg Sg-584-P)

Stop angle on gate when fully Angle 4 "x3 "x5/8" by 70' long across bottom edge of upstream
closed. faceplate. (See Dwg Sg-584-P).

Adjustable Gate Screw Stops 34..1.75" dia. bronze, part 36, See Dwg SG-581 & 594 - P..

Crest Cover Plates A steel casting. See, part 29 on drawing SG-582-P

Hinge Cover Plates See drawing SG-580-P.

Ejector Piping 3" dia piping on left and right ends of gate, piped from end
hinge. See Dwgs. SG-627-P and SG-800-P.

Access hatchway at EI. 1136" Two entryays - each 24-inch diameter.

Drum Gate Inspection - 15
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Drum Gate Component - Quick Reference Table

Original Design Clearances Between Moving Part (see Dwgs SG - 594)

Clearance between end edges of downstream faceplate and embedded wallplates: - 1 inch

Clearance between upstream faceplate and edge of Crest Cover plates, part 29: - 0.75 inch

Clearance between edge of stop angle and embedded IS" channel when fully raised - 1 inch

Clearance between Hinge Cover plates and hub of hinge pin casting: - 1 inch

Space between pier wall and end plates on drum gates: - 24 inches

i. Faceplate Thickness Sampling. The McStraw Report. - The following is Bil McStraw's report of
finding for the informal ultra-sonic faceplate thickness survey which he pedormed on Gates #1 and #3.
Note his use of "downstream faceplate" refers to the bottom faceplate whi~h is located on the downstream
side of the gate in the gate chamber.

Morris Dam - Drum Gate Thickness Measurements
(by Bil McStraw)

8
List below are the thckness meaurements obtained during the dru gate inspections

pedorred on September 30, 1998. Thickness meaurements were taen randomly at various
loctions for both the upstrea and downstrea skin plates of drum gates No.1 and No.3.
Thckness meaurements were diffcult to obtain at some loctions due to the irregular,
uneven sudaces which prevented goo contact with the ultraonic trasducer. Some ofthe

pits looked to be approximately 1I8-inch deep.

Drum Gate 1

Upstream side
(Thickness in inches)

0.5100
0.5100
0.4900
0.5000
0.4900
0.4600
0.4900
0.5000
0.5000
0.4900
0.4900

Downstream side
(Thickness in inches)

0.4800
0.4800
0.4500
0.4700
0.4300
0.4500
0.4800
0.4600
0.4600
0.4600
0.4 100

Lower bound value for upstream side = 0.4600 inches which represents a decrease in wall
thickness of approximately 10 percent based on the skin plate having an original wall
thickness of approximately 0.5100 inches. This represents a decreae in wall thickness of
approximately 8 percent based on the wall thickness of 0.5000 inches specified on the
original drawings.

Lower bound value for the downstream side = 0.4100 inches which represents a decrease in
wall thickness of approximately 15 percent based on the skin plate having an original wall
thickness of approximately 0.4800 inches. This represents a decrease in wall thickness of

Drum Gate Inspection - 16



approximately 6 percent based on the wall thickness of 0.4375 inches specified on the
original drawings.

!/) Drum Gate 3

Upstream side
IThickness in inches)

0.5250
0.5250
0.5500
0.5 100
0.4500
0.5500
0.4700
0.4900
0.5300
0.4900
0.4800

Downstream side
IThickness in inches)

0.4800
0.4800
0.4400
0.4400
0.4400
0.4600
0.4400
0.4400
0.4000
0.4500
0.4500

Lower bound value for upstrea side = 0.4500 inches which represents a decreae in wall
thickness of approximately 18 percent based on the skin plate having an origina wall
thckness of approximately 0.5500 inches. This represents a decreae in wall thickness of
approximately 10 percent based on the wall thickness of 0.5000 inches specified on the
original drawings. .

Lower bound value for the downstrea side = 0.4000 inches which represents a decreae in
wall thckness of approximately 17 percent baed on the skin plate havig an original wall
thckness of approxiately 0.4800 inches. This represents a decreae in wall thickness of
approximately 8.6 percent based on the wall thickness of 0.4375 inches specified on the
original drawigs.

d
******** (End of Bil McStraw's Report) ******

********** (End of Drum Gate Inspection Report) **********
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1.0 INODUCTION

1.1 Backgound and Puose

Morrs Dam and Reseroir is a floo contrl and water consrvation facilty owned and operated
by the Los Angeles County Deparent of Public Work (Dparent). The
Deparent would lie to incras wate consrvation capacity at Morrs Dam by lowerig the

minimum pol ftom elevation 1100 to elevation 1060. Lowerig the pool elevation ha create
concer regardig the migrtion of sedent deposit towar the da's face. These seents,
which are curently stored in the upper reaches of the reseroir, could potentialy impact the
existg trhrks and intae stctu.

Potential hads tht might occur if the racks were to be completely bured by debris include:
. Large hydrosttic head might force enough sedent though the plates on the rak to

effectivëiý fill the Interiorofthe trhrack with sedient.
. Larger debris might accumulte on the extrior faces of the trashrk limting the amount

of water tht could pass to the interior of the intae strctue.
. The combintion of a trhrk ful of sedient with a lited supply of water could

result in operationa problems with the valves.
. The rak and penstocks might become filed with sedient renderig the valves

inoperable.

The puuose of ths reconnaissance level feasibilty study is to evaluate possible modications to
the eXX~g,intaestrctue:to,mitigåteoperå1;oÍl problems assocl,,teØwith~edient biid np~

':":.';t,:r~g-;;:.;;"'" . . :, . ...," - - '.-.'. . . ',.., . '.-' ", ;:: . - .". ",",

1.2 Description of Exitig Features

Morrs da is a concrete gravity dam with a strctual height of 328 feet (lowest point of
foundation to crest) and a crst lengt of approxitely 800 feet. The crest of the da is at

elevation 1175.00 (245 feet above streambed) and accommodates a 20-foot wide roadway.

There are six outlets to the river numbered 1 though 6 (east to west), fÌom a single trashrack-
protected intae strctue located near the center of the da. Photograph No.1 shows the
trhrk strctue and photograph No.2 shows the outlets on the downstam face of the da.

Outlet Nos. 1 and 6 are 96-inch diameter steel-lined conduits with intaes at centerline elevation
975.00 feet. Outlet Nos. 2 and 5 are 48-inch diameter steel-lied conduits with intaes at
centerline elevation 960.00. Outlet No.3 is a 48-inch diameter steel-lined conduit with intae at
centerline elevation 975.00 feet. Outlet No.4 is a 54-inch diameter steel-lined conduit with

intae at centerline elevation 975.00 tht tritions to a 48-inch diameter steel-lined conduit

fuer downstream. The Deparent is curently in the process of rehabiltatig the River
Outlet Strctue, whereby Outlet Nos. 1,2, and 5 will be closed off with a bulead and retied
in-place. The other thee outlets will be rehabiltated with new reguating discharge valves.

C:\BV-Users\Curent Projects\Morrs Dam Study\Final report.doc 1
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Photograph No.1 Trashrack & Intake Structure

Photograph No.2 Morris Dam Outlets

A concrete spilway structure is located west of the dam and consists of three overflow weir
section each 70-feet long with crests at elevation 1152.00. Each bay, numbered 1 through 3 (east
to west) has a drum gate that can be raised to elevation 1170.00, thus maintaining the normal
maximum water surface at elevation 1170.00.

C:\BV -Users\Current Projects\Morris Dam Study\Final report,doc 2
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No.1). The design suggestions were identified by a prefi abbreviation of "DS". Table 2-2
sumares the alternative ideas developed by the team.

T bl 22M dif ti Alt ti D I dD th C ti Pha e - . 0 iea on erna es eve ope unng e rea e ase
Potential

Acceptabilty Cost Impact Total
Alt ID Deription Rank Rank Rank
ST-1 Dearent's Pre . Concept No. 1 4 5 9
ST-2 DeDarent's Pr . Concept No.2 4 5 9
ST-3 Deparent's Pr . Concept No.3 4 5 9
ST-4 Dearent's Pr . Concept No.4 4 1 5
ST-5 Alt ST -4 but usinit sheet pile as barer 4 3 7
ST-6 Alt ST -4 but using concrete cutoff wal as barer 4 0 4
ST-7 Alt ST-2 but faricate the riers from stel. 4 1 5
ST-8 Build an inclied barer in front of the existig intae 2 5 7

stct which would hold back the sediment.

ST-9 Replicate a simar strct on top of the existig 4 1 5
intae strctue

ST-10 Stiffen the existig trhrcks to resist more sediment 2 5 7
loadig

ST -11 In a sedient cleang machine for the existig 1 0 1

intae strctue
ST-12 New strctu debris barer around the existig 3 4 7

intae strctue
ST-14 New intae tower piped over to the port box. Th 3 0 3

tower would be independent of the da and would be
free-stadig with the reservoir. The existg intae
strcte would be sealed off into a submerged box.

ST-15 Uti the exitig MW intae tower as an intae for 3 1 4
the nver outlets and pipe the water over to the existig

submerged intae strctue. Seal the existig intae

into a box strcte.

ST-16 Uti the MW tower and conduit and intal a new 5 5 10
downstream flow reitatiit valve.

ST-17 Build a new intae tower that is attched to the da. 4 1 5
The new tower would be piped over to the existig
intae which would be sealed off.

DS-1 Do Nothg 1 5 6
DS-2 Ming the sedient from the reservoir 1 0 1

DS-3 Let the intae plug and then conduct an emergency 1 5 6
dredge of the reservoir

DS-4 Put instrents on the intae strctue and monitor the 5 2 7
delta pressure (load) from the sediment to be able and
measure when the sedient is building up to level that
may cause damage

2.3.3 Analysis Phase. The next step in the modified VE process was to analyze the alternatives
developed in the creative phase. The workshop team members implemented the SIRRS rang
procedure described above to develop the ranng for the Acceptabilty and the Potential Cost

C:\BV -Users\Curent Projects\Morrs Dam Study\Final report.doc 7
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Impact, and the results of each are presented in Table 2-2. When evaluatig the potential cost
impacts of each alterntive, these were compard agait the perceived costs associated with the
Deparent's Prlimar Concept No.3 (modcation alternative ST-3). Concept No.3 ha the
leas relative capita cost as compard with the other th prelim concepts; therefore, the
workshop team decided to use Concept No. 3 as the gauge for evaluatig the potetial for cost
impacts.

2.3.4 Development Phase. The workshop team reviewed the cumulative rag (see Table 2-

2) of each alternative and discovered a number of the options were raned very high. One
alternative received a perfect rag of 10, and sever received a rag of9. The objective
of the workshop was to build consnsus among the team members and select two alterntives to
be cared forward for development in the reconnaissance level feasibilty study.

The workshop team selected alterntives ST-3 and ST-16 to be cared forward to the next level
of the stdy~ Each team member dred these alternatives onto forms provided durg the
workshop and their sketches, notes, and observations are presented in Appendi A of ths study.

2.4 Workshop Recommendations
The conclusions from the workshop were that two alternatives would be cared forward for
fuer evaluation. The workshop recommended the followig:

. Alternative A - Workshop Alternative ST-3 should be cared forward.

. Alterntive B - Workshop Alterntive ST-16 should be cared forward.

Alternatives A and B are fuer described in Section 3 of ths study.

C:\BV-Users\Curent Projects\Morrs Dam Study\Final report. doc 8
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3.0 ALTERNATIV ANALYSIS

3.1 Overview

Ths section of the stdy describes the two alternatives which were selected in Section 3 to be

fuer evaluated.

3.2 Alternatie A - Cut New Openigs in Caterpilar Gate Wet Wen WaDs

3.2.1 Facilty Arrangement for Alternatie A. Alternative A is the Deparent's Prelimar
Concept No.3. Concept No.3 is shown on Sheet No. 4 of 5 of the Deparents Pre1iminary
Concept Drwigs which ar included with ths stdy (see Section 2). Ths intae modification
alternative includes the followig strctu modications to the existig intae strctue:

. Constrction of new intae openigs with trhracks in face of Caterpilar gate well face
for Outlets No.1, 3, 4 and 6.

. Intalation of new intaes for Outlets No.2 and 5 on face of existig intae strctue.

. Removal of trashrack panels on existing intae strctue and intalation of buleads

(steel or concrete) to seal intae strctue faces.
. Outlet No. 1 abandoned by intalation of permanent bulead (plug).

3.2.2 Hydraulics. Considerig each intae only fushes water to its outlet results in a
maxum approach velocity of 4.41 ftsec for Outlet No.6. Considerig flows to outlets to be
separated is overly conservative, the actu case would be that all intaes are connected to the
existig intae which would become a sealed collector box. Ths arangement would allow flow

for all outlets to shae all available intaes. An approach velocity of 2.14 ftsec would result with
Outlets No.3, 4 and 6 dischargig at their maximum rates with their combined flows unformy
enterig though their combined trashrck areas. The use of al intaes is advantaeous because
approach velocity is a measure of trashrck head loss and the potential for high head loss when
the racks become parally clogged due to accumulated debris. Intae head loss is a signficant
issue for intae modification Alternative A. The existing intae strctue is a frame consistig of

reinorced concrete beams and colums. The Caterpilar gate well strctue consists of relatively
th reinorced concrete walls. The origina design of these strctues did not consider high

unbalanced hydrostatic pressures being present. The design of the existig intae provided a

large amount of trashrck area to lit approach velocities. To reduce approach velocities for

Alternative A, additional intae area would be provided by constrcting an intae above Outlet
No.1 simlar to that described for Outlets No.3, 4 and 6. With ths increased intae area the
maximum approach velocity for combined flow reduces to 1.61 ftsec.

3.2.3 Civil/Structural.

3.2.3.1 New Intakes/or Outlets No.3, 4 and 6. New intaes for Outlets No.1, 3, 4 and
6 would be constrcted by modifying the existing Caterpilar gate well strctue

which rus down the face of the dam to where it connects to the top of the
existing intae strctue. Openings would be cut into the reservoir face of the
gate well strctue to allow water to enter the gate wells for Outlets No.1, 3,4

C:\BV-Users\Curent Projects\Morrs Dam Study\Final report.doc 9
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and 6. Ths argement is shown in Figue 3-1. Width of openigs tht would be
cut into the 12; thck concrete wal of the gate well strctu ar limted by the

clear space between partion walls (1 l -6" for Outlets No.3 and 4, 12'-0" for
Outlet No. 1 and 6). Edges of openigs would be strengtened by reinorced
concrete edge beam across top and bottom of openig and steel edge beam at
sides. Steel edge beam would also provide support for sides of new trhrk
panels. Trahrck panels would span vertcaly over horionta steel beams

intaled across openig. Face of trashrck would be flush with face of gate well
strctu to allow debris to either move horiontaly or vertcally with being

trppe agai strctue. Afer water passes though trhrcks it would tu

downward and would be conveyed though the gate well until it enters the
existig intae strctue which would form a common collector for water comig

though al intaes. All outltt would tae water from the existg intae

strctue which would be sealed to form a box as described below.
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3.2.3.2 New Intakes for Outlets No. 2 and 5. New intaes for Outlets No. 2 and 5
would be constrcted on reservoir side face of existg intae stctue as shown
on Figue 4-2. Strctual support for the new intaes would be provided by

reinforced concrete cantilever beams attched to and projecting out from the
existig intae strctue. These cantilever beams would support a reinorced

concrete slab that forms the floor of the new intaes. The existing intae wall
face that would be adjacent to the new intaes would be modied by removal of
existig trhrks and buleads and the formg of a reinorced concrete wall

face. Ths new concrete wall face would be designed for the new intat trhrack

strctue to atth to. The trashrck for the new intaes would consist of steel bar

rack panels attched to a strctu steel frame. The new concrete walls would

have openigs for sluice gates that would be provided to control the flow from
the new intaes into the existig intae. Controls and Hydraulc power unt for
cylinders mounted on top of the sluice gates would be located on top of da.

Piping would be routed with the Caterpilar gate well to connect the gate
operation equipment with the gate cylinder.

3.2.3.3 Sealing of Existing Intake Structure. The existing intae strctue would be
sealed so that only water passing though the new intaes for Outlets No.2, 3, 4,
5, and 6 would enter it. The existing intae strctue would be sealed by
removing its trhrack panels and coverig the remaig openigs with either
fabricated steel bulkeads or precast concrete buleads. Buleads would not
be water tight but would seal sufciently to prevent signficant amounts of

sediment from being drawn into the strctue.

3.2.3.4 Outlet No.1 Abandonment. Outlet No.1 would be abandoned and a permanent
bulead (plug) instaled in water passageway near its inlet. The bulkhead would
be reinorced concrete with rebar dowels drlled and grouted into sides of water
passageway to anchor the bulead agaist hydrostatic pressure of the reservoir

C:\BV-Users\Curent Projects\Morrs Dam Study\Final report. doc 10
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at flood leveL. Contiuous water stop would be provided around circumerence of
bulead to minimize leaage. Afer bulead is in place gud valve in outlet
pipe and control valve at end of the outlet pipe can be removed or set in their
open positions to prevent pressurzation of outlet pipe.J
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3.2.4 Mechanical. Outlets No. 2 and 5 would have new slide gates and new hydrulic

cylinder actutors intaed upon a new intae strctu. The hydrulic cyliders would be
powered from the new Hydraulc Power Unit (HU) associated with Design Package No.1. The
gates and cyliders would be of simlar design as those associated with Design Package No.2.

3.2.5 ElectrcaL New intrentation and control panels would be supplied with the new gate

operators for Outlets No.2 and 5.

3.2.6 Opinion of Constrction Cost. Table 3-1 outlines probable opinon of constrction cost
for Alterntive A.

The constrction of ths alternative would need a constrction crane to lower materials into

place. It likely is impossible to locate a crae on the dam crest and be able to boom-out over the
top of the existing Caterpilar Gate House. It also is unely the crane could be located on the
nort side of Caterpilar Gate House deck. Based on ths it is likely a constrction crane would
need to be staged in front of the intae strctue. Ths would requie a new road constrcted
from Highway 39 to the intae and a substatial work area developed. Ths would requie the
reservoir to be dred for an extended period to allow the sedient to suciently dr. It is

unown what level of constrction would be requied to accomplish ths; however, is viewed to
requie a signficant amount of resources. A lump sum of $300,000 was added to the estiate to

address ths constrction method. A more detaled study is requied to investigate ths
constrction methodology.
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Table 3-1 Opinion of Construction Cost - Alternative A
Unit

Conscton Wor Item Qy Unit co
Ite
Cost

($)

Subtota

Resoir Roaay Acc Improvement
and Work Pad Improvments LS 300,00.00 300,00

300,000
Deolition - Trahrk Strct

Stel Track Removal 94,500 LB 0.25 23,625
Concrte Deo. and Reoval 5 CY 500.00 2,500

26,125
Inet # I Clos

Concr Deo. and Reoval 8 CY 500.00 4,00
Wate Stop (chip and epxy grut in place) 35 LF 50.00 1,750
#5 Dowels (drl and epxy grut in place) 50 Each 30.00 1,500
Puha Rea Mi Concr for Plug 35 CY 90.00 3,150
Form Set and Tie Rebar, Pour and Finh Concrte 35 CY 300.00 10,500

20,900
Trahrck Strctm (relaceent/modfications)

Reinor Concrte
Walls 10 CY 450.00 4,500
Slabs 9 CY 500.00 4,700
Bea and Colum 10 CY 550.00 5,500
Pras Concrete Panels (8" thck) 125 CY 600.00 75,000

89,700
Inet #2 & #5

Reinorc Concrte Strctm 21 CY 500.00 10,500
Sluice Ga With Optors 2 Each 75,000.00 150,000
Mechancal Piping Inlation i LS 25,000.00 25,000
Stel Support Strct for Trahrks 12,750 LB 1.0 19,125
Steel Trahrcks 31,850 LB 2.00 63,700

268,325
Inet #3 & #4

Accs & Work Ara Scafoldig i LS 50,000.00 50,000
Saw Cuttg 200 LF 320.00 64,000
Concrte Deo. and Reoval (above gre) 40 CY 500.00 20,000
Reinorc Concrte Horionta Ede Beam 15 CY 600.00 9,000
Stel Support Strct for Tracks 11,600 LB 1.50 17,400
Stel Trahracks 23,000 LB 2.00 46,000

206,400
Inet #1 & #6

Acces & Work Ara Scafoldig i LS 50,000.00 50,000
Saw Cuttg 200 LF 320.00 64,000
Concrte Deo. and Reoval (above grade) 45 CY 500.00 22,500
Reinorce Concrte Horinta Ede Bea 16 CY . 600.00 9,600
Steel Support Strctue for Trahrcks 12,100 LB 1.0 18,150
Steel Trahrcks 24,000 LB 2.00 48,000

212,250

Savigs if steel bulead intaled as par ofDPl is deeed accetable. -20,900

Tota Estited Dirct Constrction Cost

Contigency ~ 25%
Tota Constrction Cost

CEQA Stues*
Subtota

Indict Costs ~ 25%

Total Project Capital Cost

$1,102,800
$275,700

$1,378,500
SO

SI,378,500
S344,600

$1,723,100
*CEQA Studies not necesar pe County

MolTsDam Stuy Cost Estate.xIs; Alterative A 12
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3.3 Alternatie B - New Rier Outlet Valves on ExitigMW Conduit

3.3.1 Facilty Arngement for Alternatie B. Alterntive B consists of modfyg the

existig MW tower on the upsteam face of the da, utilig the existg 108-inch diameter

MW Conduit though the da, and constrct a new outlet with two new control valves on the
downam side of the dam. Figu 3-3 ilustrtes the overal Alternative B site layout.

The existig MW Conduit though the da was origiy planed as a connection ofMW's
Colorao River Aqueduct (CRA) System to Morrs Dam and the reservoir would be used to store
Colorado River with the Los Angeles area. MWD owned the project from cira 1940 to 1995,
and abandoned the concept of using Morrs Dam for storage durg ths period. The existg

conduit tht passes though the da was sealed off via an in-line bulead near the point where
the conduit exist the da's face. The conduit on the downtream side of ths bulead conta
potable water and serves as the source of domestic water for the da. The upstram side of ths
bulead is maitaed in the dr because the upstream side of the conduit is shut off to the

reservoir by a 9- by 9-feet slide gate which is closed. Ths gate is located at the port entrance
to the MW Conduit and is at the base of the MWD Intae Tower attched to the face of the
da.

The purose of ths alterntive is to modify ths existig conduit system and convert it into a

river outlet conduit. A sumar of the modifications follows (also refer to Photographs 4 and 5
and Figues 3-3 though 3-5:

. Chages to the plumbing of the conduit on the downtream face of the da. The existing
in-line bulkead will be cut out and relocated to another location on the existing MWD
conduits system. Domestic water to the dam will stil be supplied by MW though ths
existing conduit.

. Remove the downtream fitting and thst block, and intal new large diameter piping to
extend the conduit out over the top of the existig Conduit Control House.

. The existig MWD conduit has a 42-inch diameter outlet near the existing Conduit
Control House. Ths outlet will be modified to have a new 20-inch diameter jet flow gate
which would be used to pass low flows used for water conservation.

. The existig MWD conduit would be modified to have a new 78-inch diameter fixed
cone valve with an integral discharge hood to pass large flood flows.

. The upstream MWD Intake Tower would be modified to provide intae water to the
conduit and would be protected with new trashrack strctue.

C:\BV -Users\Curent Projects\Morrs Dam Study\Final report. doc 13
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Photograph No.4 - Downstream Face of Dam
Facing North

01

01

11

J'

i~

l'

Photograph No.5 - Downstream Face of Dam Facing West

3.3.2 Hydraulics. The existing 108-inch MWD conduit is located at nominal elevation i 005
(the conduit centerline varies slightly from 1004.50 feet at the upstream end to 1003.84 at the
downstream end). The hydraulics of this conduit were evaluated for various valve sizes and a
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78-inch1 fied cone valve was judged to nearly have the sae hydraulc capacity as the sum of
Outlets No.3, 4, and 6 once thëy ar rehabiltated with the scope ofDesigg Package No. 1. In
addition to ths large reguatig valve, there is an opportty to inta a sma low-flow valve on
an existg 42-inch outlet :fom the existig 108-inch diameter conduit. Ths sty proposes to
in a 20-inch jet flow gate to be us for releasing water conservation flows.

The hydrulics of ths confguaton ar sumard in Table 3-2

Table 3-2. Hydraulic Capacity of New Reglatig Valves at Normal Maxum Reservoir
Elevation 1170.00

Item Net head at Valve.. Dischage
(feet) (cfs)

78" Fixed Cone Valve 132.9 2390
20" Jet Flow Gate 173.6 189

3.3.3 CiviStrctural.

3.3.3.1 MW Tower Modifcatin. The existig face of the MW tower includes gated
2'x 8' openigs at nie separate elevations ragig :fom 1161.75 to 999.25. To
accommodate the proposed new minimum pool elevation, openigs between
elevations 1095.50 and 1037.75 would be utilied. At ths elevation a new

trhrk would be constrcted. To ensure an appropriate approach velocity

~()ugh. the proPQSe4iraslnk, the.. area. of the . 
openigs, between the before

méritipn.ed' elevf,tionswóuld be increased. Two possibilties have been coîîidere
to increase the openig area. These include creatig additional rectaguar
openigs adjacent to the existig openigs or drlling circular holes though the
face of the tower. Figue 3-5 ilustrates modification of the MWD Tower with
new rectaguar openigs. The existing gates at the elevations not utiized for ths
Alterntive would be evaluated to ensure effcient closure.

3.3.3.21 Outlet Modificatn. The existing MW Conduit is reduced :fom 108-inches to
80-inches just outside of the downtream face of the da. The MW water lie
then ru along the nort ban of the river where it drops underneath the river and
resuraces at the opposite side . of the river ban. Alternative B proposes to
demolish an approxiately 45-foot long section of the existing MW water line
:fom the.J block on the downtream face of the dam to the point where

(n'1iA5Y

i Ths study evaluated using a 78-inch fixed cone valve so the maxum outfow would be nearly equal to the

sumation of the outflow ftom rehabiltated Outlets No.3, 4, and 6. An alternative would be to use a 72-inch valve

with an estiated normal maximum discharge of2090-cfs. A 72-inch valve would match Outlet No.6, i.e., if afer
the rehabiltation of the River Outlet Strcte in Design Package No.1 the Deparent proceeds forward with
modifying the MWD Conduit, then relocatig the valve ftom Outlet No.6 to the new outlet would be most
economicaL.
2 Net head is associated with a single valve in operation.

C:\BV -Users\Curent Projects\Morrs Dam Study\Final report. doc 15



Los Angeles County Deparent of Public Works
Reconnaissance Level Feasibilty Study
Morri Dam River Intake Modifcation Study

B& V Project 9623 1
Apri 26, 2004

. 'b

I
. ¡l

concrete encasement of the line begi. Photogrphs No. 4 and No. 5 ilustrte

demolition of existg facilties.
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The proposed new discharge lie (see Figue 3-4) would contiue along the same

alignent as the lOS-inch section though the da. The new reducer and 7S-inch

pipe would cross the existg Conduit Control House where it would be encaed
by a new concrete support block. The 7S-inch fied cone valve would be
cantilevered from the support block. The support block would extend ftom the
base concrete surace of the da at elevation 972.50 though the interior of the
existig Conduit Control House, which is essentially abandoned except for two
20-hp domestic water pumps. These pumps would remai at their curent
location. The east side of the conduit control house would remai intact to protect
the existig domestc water pumps, piping, and electrcal raceway.

The concrete encasement. suroundig the existig 42-inch line would be jack-

hamered out to expose the piping and alow for removal of a porton of ths lie.
In its place a 42-inch to 20-inch reducer and 20-inch piping will be instaled.
Simlar to the 7S-inch lie a cast-in-place concrete support block will be

constrcted down to the existing concrete of the da. Ths support block would
also support the cantilevered 20-inchjet flow gate.

The actutors of both the 7S-inch fied cone valve and the 20-inch jet flow gate

would be supported on a new grated platform at approxiately elevation 992.S3.

To maita domestc water servce to the da a new bulead would be placed

on the existing MW water line. At the bulead a new smaller domestic water
outlet line would be instaled and routed to the existing domestc water pumps
located in the existig Conduit Control House.

3.3.4 Mechanical. The proposed new outlet valves include a 7S-inch fixed cone valve with an
integral discharge hood and a 20-inch jet flow gate.

3.3.5 Electrcal. New raceway and cable would be ru ftom the Motor Control Center (MCC)

associated with Design Package No.1 with the Emergency Gate Chaber with the dam to
the new 7S-inch fixed cone valve actutor and the new 20-inch jet flow gate actutor. The

existing electrcal system supplying the domestic water pumps would remain intact.

3.3.6 Opinion of Construction Cost. Table 3-3 outlines probable opinion of constrction cost
for Alternative B.

C:\BV-Users\Curent Projects\Morrs Dam Study\Final report. doc 16
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Table 3- Opinion or Constrction Cost. Alternative B
Unit Ite

J
Conon Wor Ite QQ Unit ~ ~ Subtota

($)

Delion. Tb Bloo & Exi MW Wat Line

.11

Acc & Wor Ar Scaoldig 1 LS 15,00.00 15,00
Pipe De. And Reova 45 LF 350.00 15,750

, Concr Deo. an Remova 10 CY 500.00 5,00
35,750

, -ij

Deoltion. Condu Contrl Hous

Inteor of Buidig De. And Remova 1 LS 2,500.00 2,500
Sawcu 73 LF 10.00 730
Rof Delition 5 CY 500.00 2,616--~
Concr Deo. and Reoval 32 CY 500.00 16,00

21,84
MW Tower Modcaon

Acc & Wor Ar Scaoldi 1 LS 50,000.00 50,000

:JJ
Sawcu New Opgs 360 LF 320.00 115,200
Reove deo Concr 32 CY 150.00 4,800
Ste Sup Strct for Tra 29,00 LB 1.0 43,500
Ste Traks 72,500 LB 2.00 145,00

DJ
Inon of9'x' gat 1 LS 5,000.00 5,00
Rehilaton of9'x' ga 1 LS 50,00.00 50,00
Evaon of2'x8' gat 12 LS 3,000.00 36,000

413,500

UJ

Reh of 108" condut
Sandblasg and Paitig 3,800 SF 30.00 114,000

114,000
Doesc Wat Line

Bulea Exi Line 1,350 LB 2.00 2,700

LT
Bulea Intaaton 1 LS 1,000.00 1,000

L~ New Piin & Inon 1 LF 63.00 63
3,763

or
78-InchFixed Cone ValvvandPiping

NeW Pipin & Jnon 26,700 LB 2.00 53,400
ConåeSUprt BioCk 100 CY 525.00 52,500

Relac Condut Contrl Hous Roof Slab 6 CY 2,625.00 15,750

OJ

Valve Prent 1 LS 275,000.00 275,000
Valve Inaton 1 LS 31,000.00 31,000

427,650
20-Inch Jet Flow Ga and Pipig

OJ

New Pipin & Inaton 5,64 LF 2.00 i 1,280
Concr Suprt Block 10 CY 525.00 5,250
Valve Prent 1 LS 79,000.00 79,000
Valve Inaton 1 LS 31,000.00 31,000

~l
126,530

Elecca Raay and Conductr: !L ¡ RGS Condut 300 LF 35.00 10,500
Cable 300 LF 6.00 1,800

J¡
12,300

Valve Actor Acc Platonn
Gr platfonn Fab & Del 250 SF 53.00 13,250
Guadr 90 LF 32.00 2,880

J¡
Mise Met Inaton 1 LS 5,000.00 5,000

21,130

Tota Estiat Di Conscton Cost $1,176,469

i'
Contigency ~ 25% $294,100

Tota Conscton Cos $1,470,569
CEQA Studies* $0

Subtota $1,470,569
Indi Cost ~ 25% $367,600

1 ~

Total Project Capital Cost $1,838,169
*CEQA Studies not necaa pe County

;

l
MorrsDam Study Cost Estat.xI; Alteatve B 17
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Morrs Dam Intake Structure
As-Built

Steel Trash Racks on Front and Side Faces
Allowable Diferential Hydrostatic Pressure Loading

As-Built Trash Rack Description:
· Matenal: ASTM A9-29 (yield stress = 30 ksi)
· Coating: ASTM A123-30 (hot-dip galvanzing)
· Bars: 1/2" x 4"
· End Plates: 1/2" x 31/2" (provides lateral support to bar)
· Cross Bars: 1" diameter ~ thd points (provides lateral support to bar)
· Span: 9'-3" vertical (support to support)

Allowable Bending Stress:
· Specification: American Institute of Steel Constrction (AISC), Allowable Stress

Design (ASD)
· Chapter F - Beams and Other Flexural Members

· Section Fl.3 - Members With Compact or Noncompact Sections with Unbraced

Lengts Greater Than Lc

· / = (9'-3") 13 = 37" (lateral unsupported length of bar)
· Bar Weak Axis Moment of Inertia, 1= 4"x(.5")"3/12= .041667in.1\4

· Bar Cross Section Area, A = 4" x .5" = 2.00 in.1\2
· ri= (I I A) 1\.5 = .144338 in.

· / / ri = 256.3
· Applicable Equation: FI-7

Fb = 170xl01\3xCb = 2.59 ksi (Cb = 1.0)
(/1 rt)"2

As-built Trash Rack Allowable Differential Pressure Loading:
· W (pst) = differential pressure on trash rack face
· 1 Foot width of trash rack
. L = 9.25'

· Maximum bending moment = WLI\2/8 = 1O.70W
· Number of bars per foot of width = 12" 15" ctrs. = 2.4 bars
· Sx = 2.4 x .5" x (4")"2/6 = 3.20 inl\3
· Allowable bending moment = Fb x Sx = 8.29 kip-in = 690.83 lb-ft = 1O.70W
· Maximum Allowable W = 690.83 lb-ft 110.70 = 64.56 psf= 1.0 feet of water
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,i Morris Dam Intake Structure
Modifcation Options

For
Steel Trash Racks on Front and Side Faces

To Increase Alowable Differential Hydrostatic Pressure Loading
"1

"J

'-I

'01

¡r'j

Option 1

· Instal additional cross bars to reduce latera unsupported bar lengt such that Fb

=.6 Fy = 18.00 ksi
· Required cross bar spacing = 14.0 in.
· Allowable bending moment = Fb x Sx = 57.60 kip-in = 4800.00 lb-ft = 1O.70W
· Maximum Allowable W = 4800.00 lb-ft 110.70 = 448.60 psf= 7.2 feet of water

LJ

Option 2

· Instal S 1 Ox5.4 horizonta cross beam support to reduce trh rack spans to

9.25'/2
· L = 4.625'

. Maximum bendig moment = WLA2/8 = 2.6738W

· Fb = 2.59 ksi

. Sx = 3.20 inA3

· Allowable bending moment = Fb x Sx = 8.29 kip-in = 690.83Ib-ft = 2.6738W
· Maximum Alowable W = 690.83Ib-ft 12.6738 = 258.37 psf= 4.1 feet of water

L)

()

(J

(J

a

n

01

OJ

n!
~l

JI

11

Option 3

· Instal two S 12x31.8 horizontal cross beam supports to reduce trash rack spans to

9.25' 13

· L = 3.083'

· Maximum bending moment = .1 WL A2 = .9505W
· Fb = 2.59 ksi

. Sx = 3.20 inA3

· Allowable bending moment = Fb x Sx = 8.29 kip-in = 690.83 lb-ft = .9505W
· Maximum Allowable W = 690.83 lb-ft 1 .9505 = 726.81 psf= 11.6 feet of water

Option 4
· Install 3/8" ASTM A36 cover plate welded to upstream face of trash rack bars to

convert trash rack tu a bulkhead. Welding required to assure composite action and
to provide full lateral support of bars.

· Upstream (compression face)

S = 10.88 inA3

Fb = 21.6 ksi
· Downstream Face (tension face) Controls

S = 2.66 inA3

Fb = 18.00 ksi
· Maximum allowable moment = Fb x S = 47.88 kip-in = 3990 lb-in = 10.70W
· Maximum allowable W = 3990lb-ft 110.70 = 372.90 psf= 6.0 feet of water
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Option 5

· Options 2 and 4 combined
· W18x55 horizonta cross beam support
· L = 4.625'

· Maximum bending moment = WU'2/8 = 2.6738W
. Controlling S = 2.66 in"'3

· Controlling Fb = 18.00 ksi

· Maximum allowable moment = Fb x S = 47.88 kip-in = 3990 lb-in = 2.6738W
· Maxum allowable W = 3990lb-ft / 2.6738 = 1492.26 psf= 23.9 feet of water
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Intake Modification Study
Calculations

Morris Dam Alternative A Intake Approach Velocities.xlsMorris Dam Intake Study Sheet1
Alternative A (Concept No.3) Intake Approach Velocities

Maximum Trash Rack Approach
Outlet No. Discharge Gross Area velocity

(cfs) (ftJ\2) (ftsec)

3 195 460 0.42
4 680 460 1.48
6 2,115 480 4.41

Combined
3+4+6 2,990 1,400 2.14

------------------------------------------------------------------------------------------------------------------------------------------------------

Addition of Intake
Above Outlet No, 1 0 460 0.00

Combined
1 +3+4+6 2,990 1,860 1.61

ric03419 Page 1 of 1 Printed: 4/21/2004
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Intake Modification Study
Calculations

Morris Dam Outlet Losses and Discharges.xls
Los Angles County Department of Public Works Sheet1
Morris Dam and Reservoir

B&V PN: 96231
File: 96231 C.1.9.1

Outlet Losses & Discharges With Pool At Maximum Storage Level, Elev. 1170'

Outlet #
Static Head =
pipe diameter =
pipe length =
trial & errr
Initial Q =
V=
Inlet Headloss Coef. =
Guard Valve Headloss Coef. =
Venturi Headloss Coef. =
Sum Fittings Headloss =
Hazen-Willams "C" Value =
Pipe Headloss =
Total Headloss =
Head At Needle Valve Inlet
Needle Valve Discharge Coef. (full open) =
Needle Valve Body Dia. =
Needle Valve Discharge =

2
210 feet

4,00 feet
180 feet

665 cfs
52.92 ftsec
0.70
0.20
0.00

39.14 feet
80

49.97 feet
89.10 feet

120.90 feet
0.6

4.00 feet
665 cfs

Page 1 of 3 Printed: 4/21/2004
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Intake Modification Study
Calculations

Morris Dam Outlet Losses and Discharges.xls
Sheet1 3

195 feet
4.00 feet
180 feet

B&V PN: 96231
File: 96231 C.1.9.1

Outlet #
Static Head =
pipe diameter =
pipe length =
trial & error
Initial Q =
V=
Inlet Headloss Coef. =
Guard Valve Headloss Coef. =
Venturi Headloss Coef. =
Sum Fittings Headloss =
Hazen-Willams "C" Value =
Pipe Headloss =
Total Headloss =
Head At Needle Valve Inlet
Needle Valve Discharge Coef. (full open) =
Needle Valve Body Dia. =
Needle Valve Discharge =

609
48.46

0.70
0.20
0.50

51.06
80

42.46
93.52

101.48
0.6

4.00
610

cfs
ftsec

feet

feet
feet
feet

feet
cfs

Outlet #
Static Head =
pipe diameter =
pipe length =
trial & error
Initial Q =
V=
Inlet Headloss Coef, =
Guard Valve Headloss Coef. =
Venturi Headloss Coef. =
Sum Fittings Headloss =
Hazen-Wiliams "C" Value =
Pipe Headloss =
Total Headloss =
Head At Needle Valve Inlet
Needle Valve Discharge Coef. (full open) =
Needle Valve Body Dia. =
Needle Valve Discharge =

4
195 feet

4.50 feet
180 feet

831 cfs
52.25 ftsec
0.70
0.20
0.50

59,35 feet
90

34.20 feet
93.55 feet

101.45 feet
0,6

4,67 feet
831 cfs

Page 2 of 3 Printed: 4/21/2004
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Intake Modification Study
Calculations

Morris Dam Outlet Losses and Discharges.xls
Sheet1 5

210 feet
4.00 feet
180 feet

B&V PN: 96231
File: 96231 C.1.9.1

Outlet #
Static Head =
pipe diameter =
pipe length =

trial & error
Initial Q =
V=
Inlet Headloss Coef. =
Guard Valve Headloss Coet. =
Venturi Headloss Coef. =

Sum Fittings Headloss =
Hazen-Wiliams "C" Value =
Pipe Headloss =
Total Headloss =
Head At Needle Valve Inlet
Needle Valve Discharge Coet. (full open) =
Needle Valve Body Dia. =
Needle Valve Discharge =

665
52.92
0,70
0.20
0.00

39.14
80

49,97
89.10

120,90
0.6

4.00
665

cfs
ftsec

feet

feet
feet
feet

feet
cfs

Outlet # 6
Static Head = 195 feet
pipe diameter = 8.00 feet
pipe length = 180 feet
trial & error
Initial Q = 2601 cfs
V= 51,75 ftsec
Inlet Headloss Coet. = 0,70
Guard Valve Headloss Coet. = 0.70
Venturi Headloss Coet. = 0.00
Sum Fittings Headloss = 58,21 feet
Hazen-Wiliams "C" Value = 80
Pipe Headloss = 21,30 feet
Total Headloss = 79.51 feet
Head At Needle Valve Inlet 115.49 feet
Needle Valve Discharge Coet. (full open) = 0.6
Needle Valve Body Dia. = 8.00 feet
Needle Valve Discharge = 2601 cfs

# 2 Discharge = 665 cfs
# 3 Discharge = 610 cfs
# 4 Discharge = 831 cfs
# 5 Discharge = 665 cfs
# 6 Discharge = 2601 cfs

Total Discharge = 5372 cfs

Page 3 of 3 Printed: 4/21/2004
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Intake Modification Study
Calculations

Storage

" Storage
Elevation Capacity

(ft) (acre-ft)

960 975 10
975 10 1,000 252

1,000 252 1,020 873
1,020 873 1,040 2,181
1,040 2,181 1,060 4,096
1,060 4,096 1,080 6,674
1,080 6,674 1,100 9,854
1,100 9,854 1,120 13,719
1,120 13,719 1,140 18,802
1,140 18,802 1,152 22,463
1,152 22,463 1,160 25,107
1,160 25,107 1,170 28,695

h ~
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B&V PN: 96213
File: 96231 C.1.9.1
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Intake MOdifcation StudyB&V PN: 96213
CalculationsFile: 96231 C.1.9.1

FlowDur

Rio Valenclano flows for Water Years 1971-1998 (wI adjust D.A.)

Rows to skip =50ranked
Overall Average Q =92mean

rankeddaily% oftime
mean% of timestartingdischargeequal or

# days =12,053dallyequal orrowcell idcell id(ems)exceeded
DateFlow (cfs)ndischargeexceeded

03/03/38217001217000,000110 f10g1021,7000,0001
03/02/38127002127000.000260 ffOg602,0600,0042
01/24/43104003104000.002110 f11091101,3400.0084
01/23/43101004101000.0003160 f16091601,1400.0125
03/04/388620586200.0004210 f210g2101,0000.0167
11/23/657260672600.0005260 f26092608250.0208
03/05/436070760700,0006310 131093107480.0250
01/25/435190851900.007360 1360g3606770.0291
03/09/384940949400.0007410 f410g4106260.0333
03/06/4345901045900.0008460 f460g4605760.0374
03/05/384520f51095105450.0416
03/04/434500f56095604970.0457
03/08/384460Curveff1096104650,0499
11/24/654230Gabriel River nr. Azusa,ff6096604250.0540
03/06/383900

1934-1966)171097103860.0582
03/05/413870176097603700,0623
03/07/383840f810g8103460.0665
01/18/523530f860g8603290.0706
03/04/413490191099103080.0748
01/26/4332901960g9602910.0789
03/14/413090f1010910102740,0830
03/07/413060f1060910602520.0872
03/06/413040f1110911102290.0913
03/10/382970f1160911602130.0955
12/31/462930f1210912101960.0996
12/29/462920f1260g12601810.1038
12/30/462920f1310913101560.1079
02/23/442710f1360913601360.1121
03/14/382700f1410914101290.1162
03/13/382690f1460914601090.1204
04/06/382620f1510g1510980.1245
02/26/432520f156091560930.1287
04/07/382500f161091610880.1328
03/15/412500f166091660840.1370
04/05/582470f171091710800,1411
04/06/582450f176091760780.1453
04/05/3824103724100,00311810 f181091810760.1494
01/01/3423803823800.00321860 f186091860740.1536
03/15/3823803923800.00321910 f191091910720.1577
04/08/3823204023200.00331960 f196091960700,1619
03/08/4123204123200.00342010 f201092010690.1660
04/09/3822904222900.00352060 f206092060660.1702
02/25/4322704322700.00362110 f211092110630.1743
03/07/4322704422700.00372160 f2160g2160610,1785
03/08/4322404522400.00372210 f221092210600.1826
03/09/4322304622300.00382260 f2260g2260600.1868
11/25/6521604721600.00392310 f2310923105,70.1909
03/13/4121404821400.00402360 f236092360560.1951
12/30/6521204921200.00412410 f241092410530.1992
02/22/4420705020700.00412460 f246092460520.2034
02/24/4320605120600.00422510 f251092510510.2075
04/10/3820105220100.00432560 f256092560490.2116
12/28/4619705319700.0042610 f261092610480.2158
03/12/3819505419500.00452660 f266092660460.2199
01/17/521940551940.0.00462710 f271092710430.2241
03/16/4119305619300.00462760 f276092760410.2282
03/16/3819205719200.00472810 f2810g2810380.2324
03/16/4419205819200.00482860 f286092860360.2365
02/23/4319105919100.00492910 f291092910340.2407
03/15/4419006019000.00502960 f296092960320.2448
04/02/4419006119000.00513010 1301093010300.2490
04/03/4419006219000.00513060 1306093060260.2531
04/04/4419006319000.005231101311093110240.2573
04/05/4419006419000.0053316013160g3160220.2614
01/19/5218706518700.005432101321093210220.2656
04/07/5818206618200.00553260 1326093260210.2697
04/08/5818106718100.00563310 13310g3310200.2739
03/10/4317806817800.00563360 1336093360190.2780
02/20/3717706917700.00573410 131093410180.2822
03/18/3817607017600.00583460 136093460150.2863
03/19/3817507117500.005935101351093510140.2905
03/09/4117207217200.00603560 13560g3560110.2946
03/17/4416907316900.00613610 1361093610100.2988
04/04/3816407416400.00613660 1366093660100.3029
11/26/6516407516400.00623710137109371090.3071
03/11/3816207616200,00633760 137609376090.3112
11/22/6516207716200.00643810138109381080.3154
02/24/4416107816100,00653860 13860g386080.3195
03/03/4416107916100.00663910 139109391080.3237
02/19/3716008016000.00663960 139609396080.3278
03/17371550811550 .'0.00674010 f40109401080,3320
03/16/3715308215300.00684060 f40609406070.3361 01/27/4315308315300.00694110 f41109411070.3402 .02/15/6215208415200.00704160 f41609416070.34 01/01/4715008515000.00714210 f42109421070.3485 03/24/3714708614700.00714260 f4260g426070,3527 03/03/4314608714600.00724310 f4310g431060.3568 02/21/3714508814500.00734360 f4360g436060.3610 03/20/3814208914200.00744410 f4410g441060.3651 04/09/5814209014200.00754460 f44609446050.3693 02/03/4314109114100.00754510 f4510g451050.3734 05/03/4113909213900.00764560 f45609456050.3776 02/27/4313809313800.00774610 f461 0 9461040.3817 03/06/4413809413800.00784660 f46609466040.3859 03/19/3713709513700.00794710 f47109471040,3900 03/24/3813609613600.00804760 f47609476040.3942 04/14/4113609713600.00804810 f48109481040,3983 02/12/6213509813500,00814860 f48609486040.4025 01/01/6613509913500.00824910 f49109491030.4066 12/07/65134010013400.00834960 f4960g496030.4108 01/02/66134010113400.00845010 f50109501030.4149 01/04/66134010213400.00855060 f50609506020.4191 04/02/38133010313300,00855110 f51109511020.4232
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Intake Modifcation Study B&V PN: 96213
Calculatins File: 96231 C,1,9,1

data

# US GEOlOGICBURVEY
# DAilY MEAN DISCHARGE DATA
#
# Station name San Gabri R Nr Azusa Ca# Statin numbe 110850
# latie (ddmss), 341011
# loit (dddmmss) 1175316
# st co,........ 6
# co....,....los Angeles
# hydric unn coe,...... 1 a0701 06
# basi nam........,San Gabr
# drag area (squar miles).........., 214
# cobutng drina ar (square miles),....
# gage dat (fet above NGVD)....... 867,59
# base disrg (cubi flse)..,........."..,
# WATSTOREpameter coa.............. 60
# WATSTOREstati co..,.........., 3
# Discarge is ftsle in th tabbe in cubic fe pe se,#
# Dail mean dischrge da we retrved fr the# Nati Wate Infati Syste fies calle ADAP,

11

#
# Forat of table is as follow.
# lines startng wi the # chara are come fines debing the datat # includ in this file, Th ne fine is of tab-elimnecolumna rr# names that are Date and Diarge, Th nex Rne is a rr of taelimnedr If # data ty co th descbe a 1O-aract date (1Od) and an# Ikraer- nume value fo disrg (an), Al followng Roe ar# ro of tab-ellmil data values of date (year. mo and discarge.# A value of E or e in the Rags field Indicte th the discare fo# ths day was estimated. Any otr valu show in ths fild are irrevanl#

LJl
# NOTE this file was reested fr th NWlS-W sofre packge# on Mon Jun 12 17:26:40 200# Date are now in YV.MM,rJat
#
# #NME? Range In FHa-
# 1 193,10.01-196,09,30 Mln: 0

Of'
Date Discarge Rags Max 21700
105 8n 2s

10/1/193 0 12328,0010/2193 0 25000
10/3193 0

DL

10/4/1933 0
10/5/193 0 20000
10/193 0

U 10/7193 0
1500010/8193 0

101/193 0

Of ~

10/101193 0 10000
10/11/193 0
10/12/193 0
10/13/193 0 5000
10114/193 0
10/15/193 0

Dr
10/16/193 0 0
10/17/193 0 10/01/33 04/01/39 09/29/44 03/30/50 09/28/55 03/28/61 09/26/6610/18/193 0
10/19/193 0
10120/1933 0 wy max be row en row be cell end cell leap Year10121/193 0 193 2,380 41 405 b41 b45 0

Jr:
10122/193 0 193 460 40 770 b4 b770 010123/193 0 1936 224 772 1136 b772 b1136 110124/1933 0 1937 1,770 1137 1501 b1137 b1501 010125/1933 0 1938 21,700 150 186 b150 b186 010121933 0 1939 316 1867 2231 b1867 b2231 0

J(1

10127/193 0 194 50 2233 2597 b22 b2597 110128/193 0 1941 3,870 2598 2962 b2598 b2962 010/2/193 0 1942 370 296 3327 b2963 b3327 010/30/1933 0 194 10,400 3328 3692 b328 b3692 010/31/1933 0 194 2,710 3694 4058 b394 b4058 111/1/193 0 1945 980 409 4423 b459 b423 0

JU
11/2193 0 194 937 4424 4788 b424 b4788 011/31933 0 1947 2,930 4789 5153 b4789 b5153 011/4/1933 0 194 1,170 5155 5519 b5155 b5519 111/51193 0 1949 61 5520 588 b520 b5884 01116/1933 0 1950 8 5885 6249 b585 b6249 011/71933 0 1951 47 6250 6614 b6250 b614 0

Jlf
11/81933 0 1952 3,530 6618 6980 b616 b6980 11119/1933 0 1953 1,190 6981 734 b6981 b734 011/10/1933 0 1954 960 734 7710 b734 b7710 011/11/1933 0 1955 10 7711 8075 b7711 bB075 011/12/1933 0 1956 43 B077 841 b8077 b841 111/13/1933 0 1957 650 842 BBD6 b842 bB8 0

)1 ¡
11/14/1933 0 1958 2,470 8B07 9171 baB07 b9171 0i' 11/15/1933 0 1959 0 9172 9536 b9172 b953 0L 11/16/1933 0 196 0 953B 9902 b9538 b992 111/17/1933 0 1961 B 99 10267 b9903 b10267 011/18/1933 0 1962 1.520 10268 1062 b10268 b1062 0

1

11/19/1933 0 196 27 106 10997 b106 b10997 0

1!
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Morris Dam Inlet/Outlet Rehabiltation Project

1.0 INTRODUCTION

1

1.1 BACKGROUND
The U.S. Bureau of Reclamation (Bureau) in 1998 perfonned an inspection and evaluation of the
Morrs Dam Inet/Outlet Works (Ref 1). The Bureau identified several deficiencies that may
impact the Department's abilty to safely operate the facility. These deficiencies include:'j

"I

~'1

i'J

II

n

n

n

o

o

o

II

n

n

n

(a) Structural and operational concerns with the spilway gates.

(b) Electrcal distrbution equipment that is old, damaged, in poor condition, improperly sized,

unable to be maintained, and possibly presenting environmental hazards.

(c) Operational deficiencies with the outlet valves.

As concluded by the Bureau, the safety hazards, operational diffculties, and intense maintenance
requirements warant replacement and automation of the valves. In addition, the constrction of a
new control house, where the new programable logic control operation system wil be located to
remotely operate the outlet works, is needed to complete the rehabiltation.

1.2 PREVIOUS INSTIGATIONS

· Black & Veatch, Morris Dam Inlet/Outlet Rehabilitation, Trip Inspection Memorandum.
April, 2000.

· U.S. Bureau of Reclamation. Morris Dam Inlet/Outlet Rehabiltation, Final Conceptual
Design. April, 1999.

· U.S. Bureau of Reclamation. Equipment Inspection/Evaluation Report, Morris Dam

Inlet/Outlet Works Modernization.. August, 1998.

1.3 EXISTING PROJECT DESCRIPTION

Morrs Dam, fonnerly known as Pine Canyon Dam, is located approximately 4 miles north of
Azusa, Californa in San Gabriel Canyon. The dam was constrcted for water supply in 1934 by
the City of Pasadena and sold to Metropolitan Water Distrct of Southern Californa (Metropolitan)
in 1935. Ownership of the dam was transferred from Metropolitan to the Los Angeles County
Deparent of Public Works (Deparent) in 1995.

The dam is a concrete gravity dam with a straight center section and curved ends to fit the
topography of the abutments. It has a strctural height of 328 feet (lowest point of foundation to
crest) and a crest lengt of approximately 800 feet. The crest of the dam is at elevation 1175 feet
(245 feet above streambed) and accommodates a 20-foot wide roadway. The dam was constrcted
in blocks with contraction joints generally spaced at 50-foot intervals. A three-foot wide open

FinalDesignSumaiyReport.doc 1-1 08/04/04



Morris Dam Inlet/Outlet Rehabiltation Project

contraction joint located approximately 280 feet from the west (right) end of the dam was
constrcted above Fault "X" that was identified in the foundation excavation.

',1

'.1

'J

II

n

There are six outlets to the river numbered 1 through 6 (east to west), from a single trashrack-
protected intake structure located near the center of the dam. Outlet Nos. 1 and 6 are 96-inch
diameter steel-lined conduits with intakes at centerline elevation 975 feet. Outlet Nos. 2 and 5 are
48-inch diameter steel-lined conduits with intakes at centerline elevation 960 feet. Outlet No.3 is

a 48-inch diameter steel-lined conduit with intake at centerline elevation 975 feet. Outlet No.4 is
a 54-inch diameter steel-lined conduit with intake at centerline elevation 975 feet that transitions to
a 48-inch steel-lined conduit further downstream.

Outlet Nos. 1 and 6 have 96-inch butterfy valves located in a gate chamber for emergency closure
and 72-inch needle valves located on the downstream face for regulating flows. Outlet Nos. 2, 3,
4, and 5 have bonneted slide gates located in the gate chamber for emergency closure and needle
valves located on the downstream face for regulating flows; however, the needle valves on Outlet
Nos. 2 and 5 have been removed for sluicing operations. Outlet Nos. 3 and 4 also have 20-inch
diameter outlets that join together to fonn a low flow conduit. A single 96-inch by 120-inch
caterpilar gate, operated by an overhead crane, is used to shut off flows during inspection and
maintenance of the valves.

rJ,-,

The concrete spilway structure is located west of the gravity dam and consists of three overfow
weir sections each 70-feet long with crests at elevation 1152.0. Each bay, numbered 1 through 3
(east to west) has a drum gate that can be raised to elevation 1170.0. The concrete spilway chute
drops 213 feet from the top of the weir, discharging at elevation 939.0. A three span bridge
supports the 20-foot wide access road over the spilway.ü

Q

o

o

o

o

n

n

1

Pertinent data for the Morrs Dam Project is listed below on Table 1-1.

Table 1-1 General Data, Morris Dam

Location: San Gabriel Canyon 4 miles north of Azsa, Californa.

Stream: San Gabriel River

Purpose: Water conservation

Type of Dam: Concrete gravity dam

History: Constrcted in 1934 by the City of Pasadena 

Owner: 1934-1995 Metropolitan

1995-Present Los Angeles County Deparent of Public Works

Height: 245 feet above original streambed

328 ft above foundation

FinaIDesignSummaiyReport.doc 1-2 08/04/04



Morris Dam Inlet/Outlet Rehabiltation Project

Crest Length: 800 ft

Crest Width: 20 ft

Crest Elevation: 1175 ft

Table 1-1 General Data, Morris Dam (contiued)

J
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Top of Parapet: 1179 ft

Normal WS Range 1100 ft (low) - 1170 ft (high)

Normal Maximum 1175 ft
HW:
Storage/Area Original: 39,300 acre-feet storage, 417 acres
Normal HWL:

Present: 28,695 acre-feet storage, 371 acres

Special Blocks with contraction joints spaced 50-ft (generally)

Construction: 3-ft wide open contraction joint approx. 280-ft from the west

end of dam

Intake: Single trashrack-protected structure near center of the dam

Outlets to River: Outlet # Diameter Elevation Details

6 Outlets 1,6 96-inch 975 ft Upstream: Electric motor operated

(Numbered 1-6 Butterfly valves

East to West) 2,5 48-inch 960 ft Downstream: Needle valves removed

3 48-inch 975ft

4 54- to 975 ft

48-inches

30r4 20-inch 945 ft Low flow Manfold Outlet Valves

Range from 4-,6-,8-, and 12-inches

Other Outlets: Ths outlet has been retired. The

MW 108-inch 1004.5 ft MW Tower is out of commission,
and the 108" connection is

Connection bulkheaded off.

Spilway Thee 70-ft long overfow ogee weir sections

. Crest elevation with drum gates down is EL 1152.00

. 213 feet drop from top of weir

. Discharge at elevation 939ft

FinalDesignSummaiyReport.doc 1-3 08/04/04



Morris Dam Inlet/Outlet Rehabiltation Project

Spilway Gates Thee 70-ft long by 18-ft high Drum Gates (Numbered 1-3

East to West)

. Elevation 1170 ft (Up)

. Elevation 1152 ft (Down)

Bridge Thee Span bridge supports 20-ft wide road over the spilway.
, j
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, j
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1.4 PROJECT OBJECTIVS
The objectives of the Morrs Dam Inlet/Outlet Rehabilitation Project are as follows:

· Rehabilitate the dam's inlet and outlet works to improve both safety and reliability.
Automate the dam's inlet and outlet works to improve operational efficiency.

· Rehabilitate the projects electrical system to increase capacity for additional improvements
and bring it into compliance with the National Electrcal Code (NEC).

· Construct new control house where the new programable logic control operation system
wil be located to remotely operate the outlet works.

Brief descriptions of the features associated with the rehabiltation are presented in the following
subsections.

LJ

1.4.1 Rehabiltate/Automate Drum Gates

The Bureau's inspection noted that the dru gates need numerous rehabilitation measures

including seal replacement, recoating, and faceplate analysis and possible strengtening.

Rehabilitation of the drum gate seals wil include replacement of the rubber "J" seals, which were
installed as backup to the original seals, with new seals similar in design to the original seals. It
has been reported that Dru Gate No.1 can stick in the up (closed) position and has had to be
manually lowered. The following actions are planned for rehabiltating and automating the drum
gates:

· Develop specifications for recoating the inside and outside of the gates.

· Pedonn a structural analysis to evaluate the signficance of gate skin plate corrosion and
develop appropriate rehabilitation measures, if necessar.

· Automate the gates by installng electric motor operators on the gate chamber's intake
valves and replace the gate chamber's drain valves with electrc motor operated valves.

· Indicate valve position, gate chamber pressure, gate position, and reservoir level in the
operation system for the gates from the new control house.

LJ
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1.4.2 Rehabiltate/Automate River Outlet Works

Rehabiltation and automation of the river outlet works to improve both safety and reliability wil
be accomplished as follows:

· Outlets Number 1, 2, and 5 wil be retired. The downstream end of Outlet No.1, 2 and 5
wil have a new 2: 1 semi-ellpsoidal steel bulkhead hinged at the springline installed to seal
off the outlet. Outlet No. 2 curently has a hydraulically operated slide gate at the

downstream end, and this gate and gate operator wil be removed. All outlets wil have

sacrificial cathodic protection anodes installed inside the conduits. The conduits wil be
retired in the charged conditions, i.e., they wil be full of water but sealed off on the
downstream end. Their upstream guard valve/gate wil be in the closed position
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· The discharge end of Outlet No.3 wil be rehabiltated with a new 20-inch jet flow gate.
The discharge of this outlet wil be directed IS-degrees to the west to help elevate erosion
problems that have occurred at the access road to the toe of the dam.

· The discharge end of Outlet No.4 wil be rehabiltated with a new 42-inch fixed cone valve

with an integral discharge hood.

· The discharge end of Outlet No.6 wil be rehabilitated with a new 72-inch fixed cone valve
with an integral discharge hood.

· The slide gates upstream of Outlet Nos. 2, 3, 4 and 5 wil be replaced with oil-hydraulic
cylinder operators to provide both local and remote control, and to be compatible with
other valve operators. The gate leafs and seats wil be rehabiltated with new pars and new
paint.

· The 96-inch diameter butterfy valves upstream of Outlet Nos. 1 and 6 wil have their
controls rehabiltated to provide local and remote control. The mechancal features of the
valve (operators, disc, etc) wil not be rehabilitated durng this constrction.
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1.4.3 Rehabiltate Electrical System

The existing electrical system wil be rehabiltated to support the loads resulting from the outlet
works rehabiltation. Ths includes:

· Upgrading the incoming power supply from Southern Californa Edison (SCE) from 150

kVA to 500 kVA.

· Replacing the standby diesel engine generator with a new 300kW diesel-driven engine
generator

· Designing a new 480V power distrbution system.

· Replacing all existing cables and exposed conduits. Some existing embedded conduits wil

be reused, while others wil be replaced.

· Replacing the existing lighting and telephone systems.

· Designing new instrentation and control for the project.

1.4.4 New Control House

The new control house wil be located on the right abutment of the dam. This location is tenned
"the area between the dam and spilway" on the original Morrs Dam constrction drawings. The
building wil be "L" shaped with a control room that overlooks the downstream face of the dam.

The building wil have a control room, a break room, a restroom, a shower, a relief room, and a
storage room. The storage room is to store tool and other maintenance items. It is not designed to
hold vehicle loads.
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The new control house wil have central air and heat in the usable areas, thennostat controlled
exhaust fans in the storage area, and a waste holding tan sized to require emptying no less than
once a month. The exterior of the building wil be stucco colored to match the color of the pylons
at the abutment of the dam. The architectual features of the pylons wil be used in the aesthetics
of the new control house. Site grading wil be required around the new control house, along with

paving requirements. The building foundation wil be drilled caissons a minimum of 5-feet into
bedrock. The precast concrete waste holding tan wil be 2,500 gallons and rated for H20 loading
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1.5 ISSUES RELATED TO PROJECT IMPLEMENTATION

1.5.1 General Constraints

(a) The removal, replacement, and repair of conduits, valves, or appurtenant work (including
dru gate structures) shall only be perfonned between April 15 and October 15.

1.5.2 Constraints During Valve and Gate Rehabiltation

1.5.2.1 Outlet Valves

(a) All six conduits are provided with an upstream intake. A single caterpilar gate is provided
to inspect and repair guard valves upstream of the flow control valves.

(b) Work that has to be perfonned on any of the guard valves wil have to be done on a
sequential basis, as there is only one caterpilar gate.

(c) The removal of control valves can be done sequentially or simultaneously with the
constraint of required downstream flow releases. This scheduling wil have to be
coordinated with the Department Reservoir operation plan. The sequence of rehabilitation
is outlined in the Constrction Methods Evaluation prepared by Black & Veatch in March
2001.

1.5.2.2 Drum Gate Seals and Drum Gate Chamber Discharge Control Valve

(a) Ths activity wil be dependent on the Departent's Reservoir Operation Plan.

(b) Estimates wil have to be made for the time required to remove and replace gate seals, if
the seals are to be replaced. The installation contractor wil have to know the amount of
time he has to perfonn the work and the decision at all gates must be rehabbed
simultaneously or sequentially.

1.5.3 Constraints During New Sluiceway Construction

The constrction contractor's schedule for work on the upstream face of Morrs Dam wil be
limited by the yearly hydrologic cycle of the San Gabriel River. Actual dates may be adjusted
depending on hydrologic conditions but the Contract Documents wil be developed to show the
following limitations on the schedule:
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. November 15 - April 15: Schedule no work that requires that the reservoir be
dewatered (inflow from stonns during this period are likely to overwhelm any diversion
capabilty) .

. April 15 - July 15: Schedule no work that requires the reservoir to be dewatered (this
period is reserved for the Deparent to draw down the reservoir and make beneficial
use of the water discharged).

. July 15 - November 15: Period of time when the contractor can schedule work

requiring a dewatered reservoir. Summer stonn events remain a risk. The contractor
wil be provided hydraulic and hydrologic data allowing for the development of a plan

to prevent or minimize costs and lost time associated with such events.

1.5.4 Envionmental Issues

An initial study (IS) and a negative declaration (ND) wil be prepared to identify the potential
biological impact of the project.
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2.0 BASIC DESIGN CRITERIA AND LOADING CONDITIONS

2.1 HYROLOGIC/HYRAULIC DESIGN CRITERI

j

2.1.1 Operatig Levels

Probable Maximum Flood (PMF)

PMF high water level

Nonnal Max (Top of Spilway Gates)

Spilway Crest

Nonnal Low Water Sudace

Centerline of Outlets 1,3,4 & 6

Centerline of Outlets 2 & 5

, i
J

r~l

LJ

n

n

n

o

o

o

o

o

n

n

1

204,000 cfs

1186.40 ft

1170.00 ft

1152.00 ft

1100.00 ft

975.00 ft

960.00 ft

2.1.2 Flood Flows

Flood flows of record for Morrs Dam are shown below on Table 2-1. Flow data was derived from
USGS gaging station No. 11083500 ("San Gabriel River near Azusa, CA", Water Years 1933-
1966) using a Log-Pearson Type III distrbution.

Table 2-1 Flood Flows

Event Outfow (cfs)

2-year 720

5-year 4,400

10- year 10,600

25-year 25,800

50-year 44,800

100- year 72,200
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2.1.3 Outlet Works Capacity

Original Proposed

Outlet
Original Capacity

New Regulatig
Capacity

No.
Regulatig ~ HWEL

Valve
~ HWEL =

Valve = 1170.00 1170.00

( cfs) ( cfs )

1 Hardie Tynes Needle 2,125 Blind flange (retired) none

2 Hardie Tynes Needle 545 Manual slide gate none
(retired)

3 Hardie Tynes Needle 485 20-inchjet flow gate
163

(Cd = 0.84 full open)
4 Pelton Needle 279 42-inch fixed cone valve

679
(Cd = 0.78 full open)

5 Hardie Tynes Needle 545 Blind flange none

6 Hardie Tynes Needle 2,125 72-inch fixed cone valve

(Cd = 0.78 full open)
2,114

TOTAL: 6,104 2,9562

Spilway 54,900 cfs ~ WSEL 1170 Unchanged

(gates down) 79,500 cfs ~ WSEL 1175 Unchanged
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2.1.4 Area Capacity Table

The area capacity information for Morrs Reservoir is shown below on Table 2-2 for the original
design and current conditions.

2 The DSOD requirement is to draw down the reservoir 1 a percent of its head in seven to ten days. This means an

average discharge of360 to 515 cfs in excess of the inow.
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Table 2-2 Area Capacity for Morris Reservoir
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Designed Values Current Values

Storage Surface Storage Surface
Elevation Capacity Area Capacity Area

(ft) (acre-feet) (acres) (acre-feet) (acres)
960 375 21 0 0
975 625 25 10.1 3

1000 1,625 60 252 18
1020 3,000 83 873 44
1040 5,100 120 2,181 81
1060 8,000 162 4,096 110
1080 11,500 208 6,674 145
1100 16,800 256 9,854 171
1120 21,800 292 13,719 222
1140 27,700 335 18,802 286
1152 32,600 367 22,463 317
1160 35,300 386 25,107 340
1170 39,300 417 28,695 371

2.2 STRUCTURA CRITERIA

2.2.1 General

Unless otherwise specified in these criteria, the strctual design was in accordance with the
following documents:

· ACI 318-95, Building Code Requirements for Reinforced Concrete.

· AISC Specification for the Design, Fabrication, and Erection of Strctual Steel for
Buildings, ninth edition, 1995.

· Unifonn Building Code (UBC), 1997 edition.

· California Code of Regulations, Title 24 (or California Building Standards Code), Par 2,
the California Building Code.

· America Welding Society (A WS) A WS Dl.l - Structural Welding Code

· Strength Design for Reinforced Concrete Hydraulic Strctures, Techncal Engineering and

Design Guides as Adapted from the US Any Corps of Engineers, No.2, ASCE.
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2.2.2 Materials

,ì

Concrete Structural lc = 4,000 psi ê 28 days
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Pipe blocking, encasement lc = 3,000 psi ê 28 days
concrete fill, and duct bank

Grout Grout lc = 5,000 psi ê 28 days

Reinforcinfl Steel ASTM A615, Grade 60

Structural Steel Structual Steel

Strctural Tubing

Steel Pipe

ASTM A36

ASTM A500, Grade B

ASTM A53, Type E or S, Grade B
ASTM A500, Grade B, C, or D
ASTM A501

High-Strength Bolts

Anchor Bolts

Welding

ASTM A325, Type 3

ASTM A307 or ASTM A36

A WS D1.1, Table 3.1, 70 ksi filler
Material

Steel Deckinfl Floor and Roof steel sheet ASTM A653SQ,
Galvanzed

2.2.3 Concrete Design, Detailg and Construction Requirements

Shrinkafle and Temoerature Reinforcement

. ACI318-95

. ASCE, Strengt Design for Reinforced Concrete Hydraulic Strctures

n

n

1
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Ultimate StrenJlh Desil!n

Load factor, hydrostatic fluid pressure. Appropriate section of:

. ACI318-95

. ASCE, Strength Design of Reinforced Concrete Hydraulic Strctures

j
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Minimum Concrete Cover

. ACI 318-95 and appropriate sections of ASCE, Strength Design of Reinforced
Concrete Hydraulic Strctures

2.2.4 Design Loads

Strctures were designed to support and resist the loads and forces listed below.

Dead Loads

The vertical load due to actual weight of all pennanent elements of the strctue and
equipment. Unit weights were assumed as follows:

II Concrete 150 Ib/ft3

490 Ib/ft3

62.4 Ib/ft3o
Steel

Water

o Live Loads

All vertical loads other than dead loads. The basis live loads were assumed as follows
unless otherwise detennined by the lead strctural engineer:o

o

o

o

o

n

n

1

Roof

Warehouse Floor

Stair Strngers and Stair Treads

20 Ib/ft2

250 Ib/ft2

100 Ib/ft2 or 300 lb concentrated load

EQuioment and Loads

Floor live loads above are intended to represent general equipment loads. Detail design
was based on weight and location of actual equipment. Horizontal and vertical
accelerations for design of equipment anchorage and support was based on the data
developed in "Morrs Dam, Additional Seismic Stabilty Study," Morrson-Knudsen
Engineers, Inc., November 1988. Seismic compliance reports for equipment support are a
requirement ofthe Contractor, and shall be based on a horizontal acceleration ofO.7g and a
vertical acceleration of 0.47g. Equipment that is supported with the use of vibration
isolators shall utilze a horizontal acceleration of l.4g and a vertical acceleration of 0.94g.
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Wind Loads

Wind design is in accordance with Section 2311 and referenced tables of UBC. The basic
wind speed of 80 mph, Exposure C, and Importance Factor of 1.15 was used unless
otherwise detennined by the lead structual engineer.

1
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Seismic Load

The following seismic parameters were used for the strctural design of the Control House.

Seismic Zone Factor (Z) = 004 Seismic Coeffcient (Ca) = 0.715

Seismic Importance Factor = 1.25 Seismic Coefficient (Cv) = 1.024

Lateral seismic forces due to reservoir water was detennined by the Westergaard fonnula.
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Load Combinations

D = Dead Load
L = Live Load
F = Hydrostatic pressure
W = Wind pressure
E = Seismic load

H = Static soil pressure

Load Factor DesiJm

Load
Case

I

II

III

IV

Desi2ß Load

lAD + 1.7L + 1.7F + 1.7H

0.9D + 1.7H

0.75 (lAD + 1.7L + 1.7F + 1.7H + 1.7W)

0.75 (lAD + 1.7L + 1.7F + 1.7H + 1.87E)

Hydraulic strctues were designed for an additional factor of 1.3 applied in accordance
with ASCE, Strength Design for Reinforced Concrete Hydraulic Strctures. Appropriate
increases in allowable stress are as follows:

n

l
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Load
Case

I

III

W orki2 Stress Desi2n

D+L+F+H
D+L+F+H+W
D+F+H+W
D+L+F+H+E
or D + L + H + E

Increase in
Alowable Stress
for Hydraulic
Structures
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Deflections

For floors and roofs, the maximum allowable deflections are:

Members under live load only

Members under dead load and live load

L/360

L/240

Where L = center-to-center span of the structual member, in the same units as deflection.

2.2.5 Drum Gates

Drum gates were analyzed using the ASCE Allowable Stress Design Method of Design of
Hydraulic Steel Strctues - Techncal Engineering and Design Guide No. 22. The gates were

considered Type B Hydraulic Steel Strctures (HSS), and for this type strcture the allowable
stress of 0.83 times that allowed by the American Institute of Steel Constrction Allowable Stress
Design Manual of Steel Construction, 9th edition.

2.3 MECHANICAL CRITERIA

2.3.1 Mechanical Criteria

2.3.1.1 Fixed Cone Valve and Bulkhead Design Criteria

Items to be included for the specification and purchase of the fixed cone valve includes the follow
infonnation:

Hvdraulics

(a) Reservoir operating water levels.

(b) Profile drawing and dimensions of the intake, conduit ITom the intake to the connection
to the fixed cone valves.

( c) Centerline of the valves and the discharge angle of the valves, if any.
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(d) A calculated and an agreed upon hydraulic loss coefficient of the intakes and conduits
to the entrance of each valve where HL = K x Q2/2g.
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Fixed Cone Valve Hood DesiiIn and Transition Section

(a) Fixed cone valves wil be provided on Outlets No.4 and 6.

(b) Valve to be furnished with an integral hood fushed integral with the valve or with a
hood furnshed by others located separately from the valve. The exact location of a
separate hood to be specified by the valve manufacturer.

( c) If a separate hooded strcture is to be provided, it wil be important to evaluate the
additional weight that maybe required for a steel lined concrete hood that would be
located just downstream of the valve. The existing concrete substrcture wil have to be

evaluated to ensure there wil be no problems with this additional load.

(d) The supplier of the valve shall provide a transition section between the existing flanges
just downstream of the dam face where connections were made for the Needle cone
valves.

( e) The length of the transition section shall be established based on the extent of the
probable discharge plume to the discharge area of the dam.

Fixed Cone Valve Characteristics

(a) The valve on each conduit shall have the following guaranteed discharge coeffcient at
full open:

Jet Flow Gate - 0.84

Fixed Cone Valve - 0.78

(b) Valve vane arrangement shall be based on a proven design based on passed
pedonnance of similar sizes of valves under similar head and flow conditions. The
manufacturer shall have been in the in the business of manufacturing this tye of valve
throughout the last 10 years.

( c) An agreed upon vibration safety factor for the number of vanes in the valve and ratios
of the valve vanes thickness and shell thickness shall be made using guidelines

presented in the report "Vane Failures of Hollow Cone Valves" by Albert Mercer,
1970, International Association for Hydraulic Research, Stockholm.

(d) The valve manufactuer shall submit results of earlier model data and prototype flow
discharge characteristic as a fuction of head and flow for 10 degrees of opening to 100
percent open.

Valve OlJeration

(a) The valves are to be opened and closed by electrc motor drven gear train actuator.

(b) Remote and local manual controls shall be provided.
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Bulkheads

(a) Bulkheads shall be placed on Outlets No.1, 2, and 5.

(b) The bulkheads shall be designed to ASME Pressure Boiler & Vessel Code VIII based
on maximum reservoir Elevation 1179 feet.
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Contracts for Procurement and Installation

(a) The procurement and installation of the valves wil be the responsibility of the general

contractor for Design Package Number 1.

(b) The contractor wil be responsible for the removal of the existing valves and associated
piping.

2.3.1.2 Automation of96-inch Diameter Emergency Guard Butterfly Valves

. Add limit switches to provide for remote control of the Butterfy valves on Outlets No. 1
and 6.

. Replace the existing manually operated bypass valve with new valve and electric motor

operators.

. Grating platfonn above the butterfy valves wil require modification to provide space for

the electrc motor operators.

. Motor operator shall be manufactured by Limitorque.

2.3.1.3 Rehabilitation of 48- and 54-inch Emergency Guard Slide Gates

Mechanical DesiJ!n Criteria

Type ____u_______________________________________,________u__,___________________Existing Bonneted Slide Gates

Number ofGates.muummumuuummuuuuummuum_m_m_(3) 48-inch and (1) 54-inch

Operating Speed,muummmmmum_mmmmuuumApproximately 12 inches per minute

New Operator____________________________________u_________u__________________________________________ Oil-Hydraulic

Hydraulic operationmummm_mummumummm.850 psi maximum System Pressure
NFP A Hydraulic Cylinder

Stainless steel piston stem
NFP A Hydraulic power unt with two pumps and motors

Design of Replacement parsum_mmmm,Stem packings, stem nut, operator support
minimum of 40% of yield Strengt or 25% UTS

(Steel, stainless steel, bronze)

Operating headu__,_____m_,__,___u____,___m_____unmm_J95 feet (54-inch and upper 48-inch)

210 feet (lower 48-inch)
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The following criteria was used to calculate the operating loads for the slide gates:

. Coefficient of frction: 0.60

. Downpull wil be calculated based on dimensions of gate leaf

. Weight of moving pars wil be calculated

. Additional 20 percent wil be added to cover contingencies

- i
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Ooeration Criteria

Operation. ........................................ ....... .... ........ ..... ...............................Local/Remote

r~.J
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Local Operation by operation of selector switch and appropriate OPEN-STOP-CLOSE
pushbutton to activate hydraulic control system. Remote operation by operation of
appropriate OPEN-STOP-CLOSE command.

2.3.1.4 20-inch Jet-Flow Gates
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Mechanical DesiJm Criteria

Number of gates...............................................................,..(I) Outlet Works

Operating Speed,....................................Approximately 6 inches per minute

Operator.......... ........................................ ..... ...............,.........,Electrc Motor-Operator
480 Volts, 3 Phase

Stainless Steel Gate Stem

Design. .... ... ......... ........................... ..... ................,.. Handbook of Applied Hydraulics
Minimum of 40% of Yield Strengt or 25% ofUTS

(Steel, stainless steel, bronze)

Operating head ............................................................1 95 feet (outlet works)

Ooeration Criteria

Intiation Local/Remote~ w.............................................................................................. __.... _.. _...... __..............._ __.................... _ _ _.... _.............

Manual Operation..............................,..... ....................Handwheel on motor-operator

Local operation by operation of selector switch and appropriate OPEN-STOP-CLOSE
pushbutton to actuate electrc motor-operator. Remote operation by operation of
appropriate OPEN-STOP-CLOSE command.
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2.3.1.5 Drum Gate Flow Control Valves
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Gate Chamber Valve Arram!ements

(a) The gate chamber discharge valve shall be an 18-inch V-ported knfe gate valve with
and elbow and reducer section. The valve assembly be installed in the space vacated by
the old 30-inch angle needle valve. The valve supplier provide the necessar transition
sections both upstream and downstream of the valve. The manufacturer wil be given
infonnation of the existing mating conditions for the valves but shall be responsible for
mating with the existing flange pennanently installed. If transitions section are
necessary either upstream or downstream, the valve supplier shall provide the necessar
sections.

(b) The gate chamber inlet valve shall be a 16-inch diameter eccentric plug valve. The
valve assembly shall be installed in the space vacated by the old 16-inch gate valve.
The Contractor shall provide the necessar transition sections both upstream and

downstream of the valve.

iJ

Valve Controls and Operation

(a) The valves wil be electrc motor operated.

(b) The valves shall be provided with local and remote control with programmed logic to
select the valve opening to position the drum gate at the desired position as a function
of the reservoir water level elevation.

(c) The valves shall be provided with a valve position transmitter for monitoring the status
of the valve and for the automatic operation of the drum gate.
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2.3.1.6 Drum Gate Seals

Seal Evaluations

(a) As noted in the Investigation Report, the rubber "J" seals that were installed as backup
seals to the original gate seals have been wedged and tom. The seals are located on the
ends of the gate, at the gate hinge, and at the spilway crest in ITont of the upstream face
of the dru gate. Although not conclusive, the damaged rubber "J" seals could be the

cause for the jamming of Gate No.1.

(b) It was noted in the Inspection Report that there were sections of gate seals that had been
damaged or badly worn.

(c) Furhennore, there are spring loaded joint seals, at the end comers of the gates, with
bronze pads mounted between the springs. There were no indications of damage to
these seals as there are no scratch marks or gouges on the painted surfaces of the pier
walls where these seals contact and rotate.
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Gate Seals Revlacement

(a) The decision was made to replace the original gate seals and the backup rubber "J"
seals and replaced this seal combination with a completely new set of stainless steel
metal seals similar in shape of the original gate seals. The seals wil be design to give
the similar spring characteristic and contact pressure as the original spring materiaL.

New rubber sealing strips shall be provide with the new seals. The rubber sealing strips
shall be cut to confonn to the shape of the curvatue at the ends of each of the drum
gates. The end rubber seals shall not be straight pieces of rubber bent into a curved
configuration to avoid the pitching of the rubber. The rubber sealing strps shall attach
to the metal seals by stainless steel pope rivets.

(b) The old clamp and filler bars, shim plates and bolts and cap screws shall be replaced
with a complete net set of materiaL.
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2.4 ELECTRICAL CRITERIA

2.4.1 Codes and Standards

The electrcal design complies with the following codes and standards, as last revised at the date of
the proposal for the project:

. National Electrical Code of the National Fire Protection Association

. National Electrical Safety Code, ANSI C2

. Californa Code of Regulations (CCR), Title 8, Electrcal Safety Orders

. Californa Code of Regulations (CCR), Title 24, Californa Building Code

. State of Californa, General Order No. 128, Rules for Construction of Underground

Electric Supply and Communication Systems

. Laws and Regulations of the County of Los Angeles

The following industr standards and publications were used as applicable:

. ANSI - American National Standards Institute

. NEMA - National Electrical Manufactuers Association

. UL - Underwters Laboratories

. IEEE - Institute of Electrical and Electronics Engineers

. IES - Ilumination Engineers Society

. ICEA - Insulated Cable Engineers Association
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The appropriate sections were referenced in the equipment specifications. Where there was a
conflct among the above governing codes and standards, the most strngent provision as
detennined by the Department shall govern the design.

2.4.2 Equipment and Circuit Tag Numbering System

Equipment tag numbers are assigned in accordance with the following system. A typical
equipment tag number wil confonn to the standard fonn ABB-CCC-DD, where:

, 1

, 1

J

n

n

A = Design Package Number (1 or 2)

BB = System Code (see below)

CCC = Equipment Type

DD = Sequential Number

A list of system codes that were used on the project includes:

u

AC = Azusa Conduit

CH = Control House

CO = Control System

CP = Cathodic Protection

CR = Cranes & Hoists

DG = Drum Gates

DR = Drainage

DW = Domestic Water

EP = Primary Electrc Power (480V)

ES = Secondar Electrc Power (120/208V)

FW = Fire Water

HP = Hydraulic Power

HV = Heating, Ventilation, & Air Conditioning

RO = River Outlets

RS = Reservoir

ST = Sluice Tunel

UP = Uninterrptible Power

VM = Video Monitoring

ww = Waste Water

n
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l
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Input/Output (I/O) points for the control system were assigned based on the equipment number
that the point is associated with followed by a two-digit suffx indicating what the point represents.

Circuit numbers were assigned per the standard fonn ABB-CDD, where:

_J A = Design Package Number (1 or 2)

BB = System Code as described above

C = Circuit Type (P for Power, C for Control, or L for Low Voltage Instrmentation &
Communications)

DD = Sequential Number

, J

'1

~~l

U

Ü

Circuit routing and raceway design was done with the Black & Veatch Cable and Raceway
Management System (CARS). Ths proprietar database program contains infonnation for all
circuits and raceways on the project, and allows the designer to quickly and correctly route cables
and size conduits and trays. The program offers other valuable infonnation to the user such as
total lengths of each type of cable and conduit needed for construction.

01l

Wiring diagrams were created with the Black & Veatch Cable Tennination Program, which is
another proprietary database linked with the CARS program. Cable and Equipment infonnation
is entered only in the CARS program, and any changes made in CARS are automatically
updated in the Cable Tennination Program. Ths new program provides a higher level of
flexibility and reliability in the design of the wiring diagrams.

o
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o

o

o

o

n

n
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3.0 SPECIFIC DESIGN FEATURES

3.1 NEW CONTROL HOUSE CONSTRUCTION
i

i
) 3.1.1 Location

The new Control House wil be constrcted at the southeast comer of the existing parking lot area,
and wil overhand the existing slope. This wil maximize the parking area atop the dam.

r I

'1
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n

3.1.2 Basic Layout

The Control House wil contain a main control room with an Operator's Console equipped with
the Operator's Workstation and Engineer's Workstation. The Control House wil also contain a
break room, a kitchen area, a bathroom with shower, and a storage room. The basis layout shown
in contract drawing DPI-AI01.

3.1.3 Architectural Design and Related Issues

n

3.1.3.1 Space Programming

The building area shall be approximately 960 square feet with the following divisions:

· Control Room: 16' x 17'-6" or 280 square feet.

· Break Room: 12' x 14'-2" or 170 square feet.

· Relief Quarters: 10' x 10'-10" or 108.3 square feet.

· Bathroom with shower: 11 '-10" x 10'-6" or 124.3 square feet.

· Storage Room: 16'x 20' or 320 square feet.

n

n
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3.1.3.2 Aesthetics

The Control House shall blend with the existing structures by having similar design featues,
architectural elements, and matching colors and finishes.

3.1.3.3 Accessibility

The Control House shall be fully accessible to the physically disabled. Accessibility
considerations shall include, but not limited to, path of travel ftom the parking area to the building,
parking, drinkng fountain, kitchen and toilet room design, access through room and spaces, and
interior and exterior signage programs.

3.1.3.4 Building Code Requirements

The Control House shall be in full compliance with all governng codes and regulations including,
but not limited to, the current editions of Unifonn Building Code, Unifonn Mechancal Code,
Unifonn Plumbing Code, National Electrical Code, Californa State Title, 24 relating to energy
conservation and accessibilty, and The Americans with Disabilty Act.
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3.1.4 Building Systems, Materials and Finishes

Subject to approval by the Departent, the following building systems, materials, and finishes

shall be applied to the Control House Building:

. )

J

Exterior Material and Finish

Roof: Thee-ply fiberglass built-up roof with cap sheet.

Exterior Wall: Lath and plaster. Finished to match adjacent towers.

Doors: Steel 3' x 6'-8" doors with 16 gage steel frame.

Windows: Operable aluminum casement with view section.

Light Fixtues: Match existing fixtures.

, j

'H1
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n
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n

n

Interior Material and Finish

Walls: 5/8" gypsum wallboard throughout. Moisture resistant boards where
required by code and in moistue sensitive areas, orange peel texture.

Ceiling: Acoustic ceiling tiles in all rooms except the bathroom and shower,
whereas in these areas )- moisture resistance gypsum wallboard wil be used.

Floor Materials: Durable low maintenance caret wil be used throughout except in

the bathroom where 1/8" gage sheet vinyl floor wil be used. Covered base in all
moisture sensitive areas.

Paint: Low sheen water based paint for Control Room and Relief Quarers; semi-
gloss enamel paint elsewhere.

n

o

o

n

o

n

n
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Insulations

Roof: R-30 fiberglass.

Exterior Walls: R-19 fiberglass

Interior Walls: R-ll fiberglass.

Under Floor Cavity: R-19 fiberglass.

Appliances

Refrgerator

Microwave oven

4 Burner Electrc Cook Top

Garbage Disposal
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Structural Svstem

Foundation: Drilled piers, concrete grade beams, and retaining walls with footings
where required. Design Bearing capacity of 1,000 pounds per square foot.

Floor Material: Concrete.

Floor Framing: Metal deck over steel beams and steel joints.

Wall system: Steel structual studs.

Roof Framng: Steel deck over steel joists

Lateral Resistance: Steel braced fTame system.

BeatinI!. VentinI!. and Air ConditioninI!

Air Conditioning: 3-ton heat pump unit, ground mounted.

Exhaust fans: 100 to 200 cpm unts as required.

PlumbinI!

Toilet Fixture: Accessible floor mounted tan type unit.

Lavatory: Accessible wall mounted porcelain china unit.

Water Heater: 30-gallon capacity commercial unit.

Floor Drain for Toilet/Shower Room.

Kitchen Sink: Stainless steel, single comparent unit.

Garbage disposal: 3/4 HP unt.

Electrical

New 100-amp, 480/277-volt power panel and ISO-amp, 120/208-volt lighting paneL.

Fluorescent lighting per NEC and Title 24 requirements.

Electrical outlets per NEC requirements. Ground Fault Interrpted (GFI)
receptacles at locations as required by NEC.

Waste BoldinI! Tank

The 2,500 gallon precast concrete tan rated for H-20 loading wil be installed
underground beneath the parking lot. The tan is sized to be emptied no less than
once per month. A 4" Cast Iron Soil Sewer pipe wil ru fTom the control house to

the tan inlet.

n

1
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3.2 DRUM GATE REHABILITATION

)

. j

3.2.1 DRUM GATE STRUCTURAL ANALYSIS
Corrosion of drum gate skin plates has lead to concern that this corrosion may pose a structural
integrty problem with the gates. A strctual analysis was perfonned to evaluate the significance

of gate skin plate corrosion. The corrosion was quantified durng USBR's 1998 inspection.
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The drum gate skin plates are supported by internal ITaming (ITames at 24-inch centers) and
subjected to hydrostatic pressure loading. Skin plates were analyzed using both hand calculations
and computer structural analysis softare with plate element capability. The analysis focused on
the skin plate; however, a section of the gate including 2 or 3 ITames was analyzed using computer
structual analysis softare to evaluate frame stresses. Plate end restraint conditions and load

pressure diagrams were selected to closely match actual conditions. Plate thickness used in
analysis reflected corrosion loss detennined from gate inspections. By use of appropriate analysis
method, plate stresses was detennined to allow comparson with allowable values. Hand
calculations used accepted plate fonnulas for plates stressed below their elastic limit such as those
compiled in R. J. Roark's Fonnulas for Stress and Strain, McGraw-Hil Book Company. In cases
where plate continuity over several supports combined with varng hydrostatic pressure loading
warants a more detailed analysis, sections of the skin plate were analyzed with computer
strctural analysis softare with plate element capability (such as RISA-3D). Ths analysis was be
par of the analysis described above for ITame evaluation.

Dru gate stresses detennined by analysis were evaluated using Allowable Stress Design Method
(ASD) of Design of Hydraulic Steel Strctues - Techncal Engineering and Design Guide No. 22

published by ASCE. Ths manual is adapted ITom the U. S. Any Corps of Engineers' Engineering
Manual, EM 1110-2-2105, Design of Hydraulic Steel Strctures. The dru gates are considered
Type B Hydraulic Steel Structures (HSS). For Type B HSS, the allowable stress is 0.83 times that
allowed by the American Institute of Steel Construction's (AISC) (1989) Allowable Stress Design
Manual of Steel Construction, 9th Edition.

3.2.2 SEAL REPLACEMENT DESIGN
The new seals shall be shaped identically to the original seal configuration. The new seal wil be
fabricated of stainless steel plate confonning to the requirements of ASTM 666-95 type 301 or
302, ~ hardness cold rolled. The nominal seal thickness shall be 3/64"

The seal wil be designed to have the equivalent deflection characteristic and contact pressure as
the origin seals.

The rubber portion of he new seals wil be of natural molded rubber containing reinforcing carbon

black, zinc oxide, accelerators, antioxidants, vulcanzing agents and plasticizer to meet the
physical properties stated in the specification.

The rivets attaching the rubber portion of the seals to the metal portion of the seals shall be the pop
rivet type with stainless steel rivet and stainless steel mandrel both of 300 stainless steel, 5/32"

FinalDesignSummaiyReport,doc 3-4 08/04/04



Morris Dam Inlet/Outlet Rehabiltation Project

nominal diameter flat heads. The grp length from passed experience has indicated a length of
3/8". This length shall be re-verified to establish an acceptable compression of the washer back
against the rubber pad.

. i
i The clamp and filler bars and shim plates shall be fabricated from ASTM A36.

The corresponding nuts and washers shall be stainless steel 304 confonning to ASTM F593 and
F594

~ j

J
r 1

i.

n

.nic. ,

3.2.3 GATE AUTOMATION

The Morrs Dam Spilway contains three dru gates that are used to control the level of the
upstream reservoir. Associated with each gate are intake and outlet valves respectively to and
from the gate chamber, a gate chamber pressure transmitter and a dru gate position transmitter.
Drum gate position, or height, is controlled by raising and lowering the water level in the drum
gate chamber through modulation of the position of the outlet valve, hence controllng the
discharge out of the gate chamber.

3.3 RIR OUTLET REHAILITATION

n

3.3.1 RETIREMENT OF OUTLETS NO.1, 2 AND 5

Outlets No. 1 and 5 wil be demolished up to the flange located 3' from the face of the dam. A
new steel pipe section wil be connected to the existing flange supported by a new saddle pipe
support. The Outlets wil be sealed with a new semi-ellpsoidal bulkhead hinged at the spring line.
A 6" drain valve with knfe gate valve with chain wil be located adjacent to the flange connection.
Air and vacuum valves to vent the pipe wil be pI aced on the new steel pipe sections with the
valves located on the above deck. Within the emergency gate chamber the hydraulic cylinder wil
be removed and the associated piping wil be removed and capped at the source.

o

o

o

o

o

n

n
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After removal of the regulating equipment, the semi-ellposidal bulkheads wil be installed.

The guard valve (Outlet No.1) and slide gates (Outlets No.2 and 5) leak signficantly. Retirement
of these outlets wil involve lining the interior with a new coating system and installation of
sacrificial anodes. The guard valves or slide gates wil be closed, but eventually the conduits wil
fill and be fully charged because of the leakage around the discs. A balanced head across the
guard valves and slide gates is desirable when periodically exercising them.

3.3.2 REHAILITATION OF OUTLETS NO.4 AND 6
The existing regulating valves on Outlets No.4 and 6 wil be removed and replaced with new fixed
cone valves. The 54-inch slide gate for Outlet No.4 wil be rehabilitated. One each 40- and 72-
inch diameter fixed cone valves with electrc motor-operators and integral discharge hoods are

designed for Outlets No.4 and 6, respectively. The design details the removal of the existing
equipment and any modifications to the existing conduit and support strcture. Local and remote
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control wil be provided for the electric motor-operators at Outlet Nos. 4 and 6 and for the 96-inch
butterfly guard valve on Outlet No.6.

As with Outlet No.1, the removal of the 42-inch and 96-inch needle valves at Outlet Nos. 4 and 6
wil require that the valves be dismantled at the site.

l
J
ri

Û

LJ

Installation of the fixed cone valves shall be done under the supervision of the fixed cone valve
supplier. The installation contractor shall be required to have had previous experience in installing
valves of this type. Testing of these valves should be done at the specified design reseroir water
level, if at all practicaL.

3.3.3 REHABILITATION OF OUTLET NO.3
The existing regulating valve on Outlet No.3 wil be removed and replaced with a new jet-flow
gate. One 20-inch diameter jet-flow gate with an electrc motor-operator and a discharge guide
wil be designed for Outlet No.3. The design details the removal of the existing equipment and
any modifications to the existing conduit and support strctue. Local and remote control wil be
provided for the 48-inch slide gate that serves as the guard gate for the 48-inch conduit.

rJ
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The removal of the 36-inch needle valve may require the valve be dismantled at the site. The
automation of the 48-inch slide gate wil require the use of the caterpilar gate located upstream
and at the top of the dam.

Testing of the jet-flow gate wil be perfonned with a minimum specified reservoir elevation.

3.3.4 MISCELLANEOUS RELATED WORK

3.3.4.1 Review of Valve Supports

Existing valve supports (embedded steel anchorages and concrete pedestals) were analyzed to
detennine their adequacy for support of rehabilitated and new valve equipment. New steel
anchorage embedments and new concrete pedestals were designed to provide the necessar
support capacity. Concrete pedestal modifications includes anchorage of pedestal to dam mass
concrete if .

3.3.4.2 Miscellaneous Metals Work At Outlet

Miscellaneous metals work at the outlet wil consist of steel embedments and platfonns.

Embedded steel anchorages installed in concrete support strctues wil be provided for new and
rehabilitated valves and operators and for new platfonn supports. Exposed anchorage steel wil be
hot dipped galvanized. Existing steel platfonns wil be modified and new platforms wil be
provided to facilitate access to valves and operators for operation, inspection and maintenance.
Platfonn work wil include support steel, grating, handrail, stairs and ladders. Support steel wil be
coated with appropriate paint. Grating, handrail, stairs and ladders wil be hot dipped galvanzed.
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3.4 ELECTRICAL, INSTRUMENTATION AND CONTROL

3.4.1 ELECTRICAL SYSTEM
The incoming 480V service rrom Southern Californa Edison (SCE) is currently sized for 150
kV A. To accommodate the additional electrcal load at the dam, this servce wil be upgraded to
500 kV A. The incoming service upgrade wil require new transfonners and a new transfonner
mounting platfonn. This work wil be accomplished by SCE apart rrom the construction contracts.

, i
I

. J The existing service disconnect switch, CT box, and meter are located in the old Transfonner
Room in the Diesel Generator Building. These wil be replaced with a new 600-amp metering
panel in approximately the same location. The metering panel wil be designed to meet the
requirements of SCE. A new 600-amp automatic transfer switch (ATS) wil be placed adjacent to
it.

, J
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The existing 75 kV A emergency diesel generator wil be replaced with a new one rated for 375
kV A, 300 kW, and 0.8 power factor.

Thee new 480V Motor Control Centers (MCCs) wil be furnshed and located as follows:

1. lEP-MCC-Ol wil be located in the "Transfonner Room" next to the diesel generator
room, on the north walL. lEP-MCC-Ol wil be connected to the load side of the ATS,
and shall feed lEP-MCC-02 and 1 EP-MCC-03. It wil also feed the Azusa Conduit
Slide Gates, the MWD Outlet Tower Screen Hoist, Diesel Generator Auxilares, and
new Power Panels in the Diesel Generator Room and Caterpilar Gate House.

2. lEP-MCC-02 wil be located in the corrdor just east of the emergency gate chamber,
on the south wall. It wil feed the Guard and Sluice Gates HPU, 96" Guard Valves,
Outlet Valves and Gates, Sump Pumps, Conduit Control House 3-ton Hoist, Domestic
Water Pumps, Fire Water Pumps, and two Power Panels to be located at the east and
west ends of the Emergency Gate Chamber. Power cables to this MCC wil be routed
ftom lEP-MCC-Ol through new conduits up over the parapet and down along the stairs
to the Emergency Gate Chamber.

3. lEP-MCC-03 wil be located in the Spilway Chambers on the second floor ftom the
bottom, in the room on the nort side of the east chamber. It wil feed the Drum Gate
Inlet and Outlet Valves, the Fire Water Booster Pump, new Power Panels for the
Control House and Spilway Chambers, and a new transfonner for the cottage. Power
cables to this MCC wil be routed ftom lEP-MCC-Ol through new conduits up over
and along the inside of the parapet to the southeast pylon, and through new conduits
mounted to the existing handrail along the crest of the dam. New concrete duct ban
wil be installed to car the cables ftom the southwest pylon to the spilway chambers.

By having three MCCs rather than just one, the number and lengt of power cables wil be reduced
because each MCC wil be located nearer to the loads it wil feed. A shorter distance to the loads
wil also result in less voltage drop, and smaller cables may be used.
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Lockout/tagout provisions wil be provided for all electrcally-operated equipment at the MCCs.
Each breaker and motor circuit protector in the MCCs wil be padlockable in the "off' position.
Separate disconnect switches wil also be provided at each motor, giving the maintenance person a
disconnecting means that is within sight of the motor. For motor operated valves and gates, the
local disconnect switches wil be intrnsic to the motor operators. Separate disconnect switches

wil also be provided for the hoists in the Caterpilar Gate House and Conduit Control House.

, ¡
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3.4.2 CONTROL SYSTEM
The control system wil include a Programable Logic Controller (PLC), Operator's Workstation,
Engineer's Workstation, Alan Printer, and Graphics/Reports Printer, all located in the new
Control House. The PLC shall be fed from a small Uninterrptible Power Supply (UPS), also in
the Control House. Thee sets of Remote VO Racks wil be provided, one inside a spare section of
each of the three MCCs. These VO Racks wil contain VO points for the loads inside the MCCs,
as well as any other instrmentation in the general area. Since the majority of the VO points for

the system wil likely come from the MCCs, it makes sense to locate the I/O Racks as close to the
MCCs as possible. By specifyng an empty section in each MCC, the wiring may be done
internally. Internal wiring could possibly be done at the MCC factory, saving time and labor in the
field.

n

The PLC wil be installed in the control room of the new Control House in an electronics cabinet.
The PLC cabinet wil also house the Deparent's existing Geomation MCU used for their Dams
Automated Data Acquisition System (DADAS). The existing DADAS presently communicates
with the Departent's headquarters through both a satellte phone link and telephone line. The
data from the new control system wil be sent to headquarers through a new dedicated digital-
grade telephone line to the Engineer's Workstation. An existing level transmitter in the Caterpilar
Gate House is wired to the Geomation MCU. An analog output from the Geomation MCU wil be
hard-wired to send the reservoir level signal to the new PLC.
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The following equipment wil be controlled and monitored by the new PLC:

1. Drum Gate Inlet and Outlet Valves (six).

2. River Outlet No.3 - 20-inch Jet Flow Gate, 48-inch Guard Slide Gate, and Bypass

Valve.

3. River Outlet No.4 - 40-inch Fixed Cone Valve, 54-inch Guard Slide Gate, and Bypass

Valve.

4. River Outlet No.6 - 72-inch Fixed Cone Valve, 96-inch Guard Butterfly Valve, and

Bypass Valve.

5. Domestic Water Pumps.

6. Fire Water and Booster Pumps.
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Each of the equipment listed above wil have the capability of being controlled locally (at the
equipment) or remotely (ftom the control room). A key-operated local-remote switch at the local
control panel wil allow the operator to choose which location wil have control of the equipment.

The following equipment wil be controlled locally only:

: J

~ j
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n

1. River Outlet No. 1 - 96-inch Guard Butterfly Valve.

2. River Outlet No.2 - 48-inch Guard Slide Gate.

3. River Outlet No.5 - 48-inch Guard Slide Gate.

4. Azusa Conduit Slide Gates (four).

5. Sluice Tunnel Slide Gate.

6. Sump Pumps.

The following local control panels wil be provided:

n

1. One panel for the Azusa Conduit Slide Gates, to be located outside near the gate
operators.

2. One panel for each Drum Gate (total of three), to be located in the Spilway Chambers.

3. One panel for the three Outlet Valves/Gates and Sluice Gate, to be located inside the
Venturi Register House.

4. One panel for the six Guard Valves/Gates, to be located in the Emergency Gate

Chamber.

5. One panel for the Domestic Water Pumps, to be located in the Conduit Control House.

6. One panel for the Fire Water Pumps, to be located in the Emergency Gate Chamber.

7. One panel for the Fire Water Booster Pump, to be located near the pump.

n

D
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Each panel wil contain one or more Local/emote switches, which wil be key-operated to
prevent unauthorized operation of the equipment. Control devices wil be installed on a swing
panel inside the control paneL. The control panels wil be padlockable to prevent unauthorized
tampering.

3.4.3 LIGHTING SYSTEM
The existing lighting system at the dam wil be completely replaced, with the exception of the
omamentallights and poles along the crest of the dam. These fixtues wil have their sockets and
lamps replaced, and wil be rewired to the new lighting panels.

n

The new lighting system was designed in accordance with the Iluminating Engineering Society
(IES) Handbook, which provides guidelines for foot-candle levels for varous applications.
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Lighting inside the dam tunnels was designed for an average of five foot-candles, and lighting in
the spilway chambers, emergency gate chamber, and existing buildings was designed to provide
an average of twenty foot-candles. Light fixture quantity, spacing, and layout was designed with
the help of Visual 2.0 softare from Lithonia Corporation.

, j
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The light fixtures inside the dam are currently fitted with a mini-fluorescent lamp made by General
Electric. Through conversations with sales representatives of General Electrc, it has been leared
that these lamps are designed for residential or commercial use, and are not intended to be installed
inside an enclosed fixture unless the power is less than about 15 watts. Using a lamp greater than
15 watts inside an enclosed fixtue wil greatly reduce the expected life of the lamp. Using 15-watt
lamps would result in too many fixtures to obtain the lighting levels required. An open-style
fixture may be used with larger wattage lamps, but this is not recommended from a safety point of
view. Fixtures and lamps in tight spaces could be easily damaged, and they could not be used in
any wet locations. Furthennore, most open-style fixtures are impractical for this application.
Therefore, the mini-fluorescent lamps and existing fixtures wil be replaced.

n

New fixtures inside the dam wil be corrosion-resistant industral fluorescent type. Fluorescent
fixtures are more efficient and longer lasting than incandescent fixtures. The large quantity of
fixtures required to light the inside of the dam means that efficiency and life expectancy are
important concerns. Fluorescent fixtues also have excellent color rendition, and obtain full light
output upon energizing much quicker than High Intensity Discharge (HID) fixtues. They are

preferred over HID fixtures for indoor lighting because of these reasons.

n
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New outdoor fixtures wil be HID for their efficiency and high light output. Types of HID fixtures
include Metal Halide, Mercur Vapor, High Pressure Sodium, and Low Pressure Sodium. A
comparson of various types of HID fixtures is shown in Table 3-1.

Table 3-1 HID Lightig Fixture Comparison

Type of Fixture Color Rendition Efficiency Fixture Cost

Metal Halide Very Good Fair High

Mercury Vapor Good Poor Low

High Pressure Sodium Fair Good Medium

Low Pressure Sodium Very Poor Very Good Medium to High

High Pressure Sodium fixtures offer the best combination of color rendition, effciency, and fixture
cost for this application. They are also very common and replacement fixtures and lamps may be
easily obtained. Therefore, High Pressure Sodium fixtues wil be used for all new outdoor
lighting.

Areas that wil require new or additional lighting include:
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1. Corrdors in the Open Joint.

2. The Azusa Conduit Gate area outdoors.

3. The parking lot for the new Control House.

4. The parking area at the base of the dam.

5. The area at the base ofthe dam outside the Shaft No.1 Pumphouse.

6. The upstream and downstream sides ofthe spilway, lit from the crest.

7. Outside the portals leading to stairs inside the dam and spilway chambers.

The lighting system wil be powered from new 480/277V, 3-phase, 4-wire power panels. Each
power panel wil be fed from one of the 480V MCCs, and each wil feed a separate 480-208/120V,
three-phase dry type transfonner and 120/208V, 3-phase, 4-wire lighting paneL. The following sets
of new power and lighting panels wil be provided:

1. One set in the Standby Generator Room for lighting along the crest of the dam, the
Azusa Conduit Structue, and the Standby Generator Room.

2. One set in the new Control House for lighting in the building and parking lot outside.

3. One set in the Spilway Chambers near lEP-MCC-03, for lighting in the chambers and
along the spilway bridge outside.

4. One set on the east side of the Emergency Gate Chamber for interior and exterior
lighting on the east half of the dam.

5. One set on the west side of the Emergency Gate Chamber for interior and exterior
lighting on the west half of the dam.

6. One power panel in the Caterpilar Gate House for interior and exterior lighting on the
strcture. The existing lighting panel and transfonner on the outside of the Caterpilar

Gate House wil be kept in place and fed from the new power paneL.

Battery-powered emergency lighting wil also be required to allow personnel inside the dam to
find their way out in the event of a power outage. Light fixtures with battery back -up wil be
provided as required to iluminate egress routes during the time before the diesel generator restores
power, or in the event that it fails to star.

Exit lighting is also required to assist personnel in finding their way out of the dam. lluminated
exit signs wil be provided at varous tunnel and corrdor intersections for this purpose. Exit lights
wil be self-luminous type with tritium-filled gas tubes.
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3.4.4 TELEPHONE SYSTEM
The existing control house has only two incoming phone lines, plus a thid line for the cottage.
The service wil be upgraded from three to six lines for the following uses:

1
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1. Control House Telephone.

2. Control House Fax Machine.

3. Cottage Telephone.

4. Operator's personal computer.

5. Engineer's personal computer.

6. Telephone at Engineer's work space.

In addition to these lines, a separate dedicated digital-grade telephone line wil be required for
communication between the control system and the Deparent's headquarers in Alhambra.

The existing telephone line ITom the Metropolitan Water Distrct (MW) wil be connected to a
new telephone on the Operator's Console in the Control Room.

u

Two telephone signaling stations wil be installed, one along the crest and one at the base of the
dam. Each signaling station wil consist of a horn and strobe light, and wil signal whenever an
incoming call is received. The call may be answered from any phone at the dam by dialing the
main extension. If the call is not answered within three or four rings, it wil be sent to an
automated system that allows the caller to choose an extension to diaL. Separate phones around the
dam wil each have their own extension. Phones in areas of high noise wil be installed in a sound
attenuated vestibule. New telephones wil be installed at the following locations:
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1. Control House Break Room.

2. Control Room Operator's Console - Operator's Phone.

3. Control Room Operator's Console - Engineer's Phone.

4. Control Room Operator's Console - MW Phone.

5. Spilway Chambers, west end.

6. Spilway Chambers, east end.

7. Standby Generator Room.

8. Emergency Gate Chamber.

9. Ventu Register House.

10. Caterpilar Gate House.

11. Conduit Control House.

12. Main Corrdor Entrance at the base of the dam on the east side.
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3.4.5 INSTRUMENTATION
New level transmitters wil be installed in the Domestic Water Tank and Fire Water Tan, located
up on the west abutment hil, for control of the Domestic and Fire Water Pumps. A pressure
transmitter wil be installed on each Drum Gate Chamber, to measure the water pressure inside the
chamber. Each Drum Gate wil also have a cable extension position transmitter installed to
measure the gate's angular position. Inet pressure switches wil be installed for the Domestic

Water Pumps and Fire Water Booster Pump. The Open Joint Sump wil have a float-type level
switch installed to alan on high water leveL. The Control House wastewater holding tan wil
also have a float-type level switch installed to indicate when the tan is full., l
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River Outlets 3, 4, and 6 wil each have a differential pressure switch installed across its respective
Guard Valve or Gate. The switch wil close a contact when differential pressure has equalized
across the Guard Valve/Gate, allowing it to open.

3.4.6 CATHODIC PROTECTION
A cathodic protection system wil be required to protect the flanged penstocks from corrosion.
The cathodic protection system wil include sacrificial anodes on the interior of the pipes.

ü
3.4.7 CCTV SYSTEM
A single video camera with pan-tilt-zoom control wil be installed on the concrete structure for the
80" MW conduit near the Conduit Control House to provide the operators with a view of the
dam outlets. Its signal wil be wired to the Operator's personal computer in the control room. The
operator wil be able to control the camera remotely from the control room.
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3.4.8 CABLE AND RACEWAY
Existing exposed conduits inside the dam wil be replaced wherever new wiring wil be installed.
Certain existing conduits are lead, and special care must be taken in removing them. The existing
cables may also contain lead or asbestos. Specifications wil be provided by the Deparment to
instruct the Contractor in removal of these hazardous materials.

Demolition drawings have been prepared showing all equipment and materials to be removed by
the Contractor. These drawings have been prepared by importing existing drawings into
Microstation and adding hash marks over the equipment and materials to be removed.

New raceways inside the dam wil consist of rigid galvanzed steel (RGS) conduits for exposed
locations. Some existing embedded conduits wil be used for routing new cables, while new
embedded conduits wil be installed wherever existing embedded conduits are unable to be re-
used.

3.4.9 GROUNDING
All exposed non-curent carng metallc pars of new electrical equipment, raceway systems, and

the neutral of all wiring systems wil be grounded in accordance with the requirements of NEC,
state, and other applicable codes. The raceway wil be bonded to metallc structual components
such as structural steel, handrails, piping, etc. wherever feasible to ensure the integrty of the
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ground network and minimize ground resistance. All new electrical equipment wil also be
bonded to ground in the same maner.

3.5 AZUSA CONDUIT

J
3.5.1 Performance Parameters

The existing slide gates at the Azusa Conduit Outlet Structure wil be rehabilitated with new seats
and guides and new electric motor-operators. The motor-operators wil be capable of operating the
side gates at the rate of approximately 1 foot per minute. The capacity of the Azusa Conduit slide
gates wil remain unchanged.
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3.5.2 Local control

The electric motor-operators wil be operated by means of a local control panel near the Azusa
Conduit strctue.
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