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925 Harbor Plaza, Suite 100 + Long Beach, CA 90802 -+ Telephone (562) 570-2500 <+ FAX (562) 570-2506

January 30, 2007
Members of the Public Safety Committee

David W. Ellis, Fire Chief W e
Suzanne Frick, Director of Planning and Building

Report on Fire Suppression and Fire Alert Requirements

DISCUSSION

As a result of the devastating Paradise Gardens Apartment fire of
December 8, 2006, the City Council requested the Fire Marshal and the
Building Official to complete an evaluation of the current fire and building
code requirements pertaining to fire sprinklers and fire alerting systems
within the City of Long Beach.

At the City Council meeting of December 19, 2006, the City Council
directed staff to report back on existing fire codes in the City and
referred it to the Public Safety Committee.

The attached report documents the impact of fire sprinklers and fire
alerting systems and the effectiveness of such systems on fire and life
safety and recommends amendments to existing regulations. A phase-in
timeline for implementation is also proposed.

This letter was reviewed by Deputy City Attorney Gary Anderson and
Budget Management Officer David Wodynski on January 19, 2007.

TIMING CONSIDERATIONS

Council action on this item is not time critical.

FISCAL IMPACT

The estimated cost to install fire sprinklers and alarm systems will vary by
project for affected property owners. There is no immediate cost to the
City. However, increased staffing for plan review and inspections could be
required in future years, but would be offset by user fees.
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IT IS RECOMMENDED THAT THE COMMITTEE:
Concur with the proposal, refer report to the City Council and
recommend that the City Council approve the recommendations.
APPROVED:
GERALD R. MILLER
CITY MANAGER
ATTACHMENT
DWE:AAH
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REPORT ON FIRE SUPPRESSION AND FIRE ALERT REQUIREMENTS

Executive Summary

As a result of the devastating Paradise Gardens Apartment fire of December 8, 2006,
the City Council requested the Fire Marshal and the Building Official to complete an
evaluation of the current fire and building code requirements pertaining to fire sprinklers
and fire alerting systems within the City of Long Beach.

This report documents the impact of fire sprinklers and fire alerting systems and the
effectiveness of such systems on fire and life safety and recommends amendments to
existing regulations.

Historical Overview

The Long Beach Municipal Code has adopted both the 1997 Uniform Building Code and
2000 Uniform Fire Code with 2001 California State and local amendments. The Fire
Department enforces the Fire Code while the Department of Planning and Building
enforces the Building Code.

The Uniform Fire and Building Codes are publications that are recognized nationally
and are published on a triennial basis. The codes are reviewed and adopted by the
State and may be amended or revised by the local enforcing agencies to meet the
needs of the community. Local jurisdictions may amend the codes as long as the
amendments are not less restrictive than the published code and appropriate findings
are made to justify such amendments. . :

As the codes develop through the years, the tendency is for the most recently published
code to become more restrictive than in the prior editions. The main catalyst for such
code changes tend to be incidents of a significant nature that bring to light code issues
that need to be revised to save lives and reduce property damage.

The requirements for fire sprinklers and fire alerting systems are specified in both the
Building and Fire Codes. The requirements for such systems vary according to a
number of building design features such as:

Occupancy type

Construction type

Building height and area

Hazardous conditions and use of the occupancy

The model codes have progressed since the 1960's to require fire sprinklers and fire
alerting systems in residential and non-residential occupancies. For example, residential
occupancies constructed in the 1960’s were required to comply with only minimal code
standards as compared with today’s requirements. (Attachment A)
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The current codes adopted by the City of Long Beach, herein referred to as the Long
Beach Municipal Code, for new construction are not as restrictive as other cities when it
comes to the requirements of fire sprinklers. The Long Beach Municipal Code currently
only has a minimal number of more stringent requirements than the model State code.
For example, retail sales areas are required to be fire sprinklered at 5,000 square feet
or more per the Long Beach Municipal Code as compared to the model State code
requirement of 12,000 square feet. In addition, the municipal or model State codes do
not address the issue of the retrofitting of fire sprinklers in any existing occupancy
including multi-family residential or high-rise buildings. The only upgrades currently
realized are on a voluntary basis or when a change of occupancy is made.

The Long Beach Municipal Code or model State code does not require the retrofit of fire
alerting systems in any existing occupancy including multi-family residential or high-rise
buildings. The current method of upgrading a fire alerting system is on a voluntary
basis.

A number of cities such as the City of Los Angeles, San Diego, San Francisco, and San
Jose have adopted a variety of retrofit fire sprinkler ordinances for existing high-rise
buildings. In fact, the City of San Jose fire sprinkler ordinance of 1990 required all high-
rise buildings to be fire sprinklered within three years. The current Long Beach
Municipal Code does not adopt such an ordinance requiring fire sprinklers in existing
high-rise building.

A high-rise building is defined as any building with floors used for human occupancy
over 75 feet in height from the lowest point of fire department access. The hazards
associated with high-rise buildings include:

Height of fire floor

Number of firefighting resources required
Delays in deploying equipment due to height
Exiting delays due to height

Number of occupants and fuel load per floor
Smoke and fire spread

Currently there are over 70 high-rise buildings in the City of Long Beach, which include
office buildings, residential apartments, condominiums and hotels. Records on file
estimate that only 54% of these high-rise buildings are currently fire sprinklered.

Fire Sprinklers

The installation of fire sprinkler systems is of paramount importance for all occupancies
but especially for residential occupancies. According to the U.S. Fire Administration, the
residential fire problem represents approximately 80% of all fire deaths and 76% of the
injuries to civilians.



Report on Fire Suppression and Fire Alert Requirements
January 30, 2007
Page 3 of 8

The U.S Fire Administration reports that fires in residences have taken a high toll of life
and property. In 2005 there were:

« 396,000 residential fires
o 3,055 civilian fire deaths

« 13,825 civilian fire injuries

« $6.8 billion in property damage

Properly installed and maintained automatic fire sprinkler systems help save lives and
property. Because fire sprinkler systems react so quickly, they can dramatically reduce
the heat, flames and smoke produced in a fire. Together with smoke detectors,
- sprinklers cut the risk of dying in a home fire by 82%, according to the National Fire
Protection Association (NFPA).

Fire sprinklers are extremely effective in combating fire in residential and non-residential
occupancies; according to NFPA fire sprinklers are 96% effective in the control of fire. In
fact, there has never been a documented case of a fire killing more than two people in a
completely sprinklered public assembly, educational, institutional or residential building
where the fire sprinkler system was working properly.

Property damage is also greatly reduced in sprinklered buildings. fn fact, NFPA records
indicate that property damage losses are 85% less in residences with fire sprinklers.

In addition to the fire safety benefits of fire sprinklers other advantages of installing fire
sprinklers include the assurance of a safer environment for one’s family, protection of
investment and irreplaceable family possessions and, in some instances, lowers
insurance rates of 5 to 20 percent. (Attachment B)

Fire Alerting Systems

The fire alerting system, or commonly referred to as a fire alarm system, is designed to
provide early notification to occupants of smoke or fire within an area or occupancy. The
systems are not designed to extinguish a fire but simply notify the occupants that a fire
condition exists.

The majority of required fire alarm systems are installed in multi-family residential,
assembly, educational and convalescent occupancies where early notification is
required for evacuation purposes.

One of the problematic areas with existing fire alarm systems is that a significant
number of these systems do not meet current standards for audibility, visual notification
and smoke detector locations.

A fire alarm system is a key element among fire protection features of any building.
Due to the fact that most fire deaths in the United States result from building fires, the



Report on Fire Suppression and Fire Alert Requirements
January 30, 2007
Page 4 of 8

use of fire alarm systems in buildings can help to significantly reduce the loss of life
from fire.

Code Comparison to Other Jurisdictions

The model codes have historically been conservative on the subject of fire sprinklers in
residential type occupancies. Many jurisdictions have adopted local ordinances that are
more restrictive than the model codes.

An analysis was conducted of various cities throughout California regarding local
requirements for fire sprinklers and fire alerting systems for both new and existing
occupancies. The analysis found that of the cities that responded, over 30 cities have
adopted fire sprinkler ordinances that are more restrictive than the model codes. The
major cities with such ordinances have been provided. (Attachment C)

For example, the City of Glendale adopted a fire sprinkler ordinance in 1989 requiring
all new construction to be fire sprinklered. They also adopted in 1989 a retrofit fire
sprinkler ordinance for existing residential and non-residential occupancies when
building modifications are made.

In regards to fire alarm systems, the City of Los Angeles requires buildings with existing
fire alarm systems to be upgraded to comply with current code requirements throughout
the building when the fire alarm panels are required to be replaced due to
obsolescence.

The issue of adopting more restrictive code requirements for fire protection systems is a
common practice and consistent with other jurisdictions’ attempts to decrease fire
fatalities and property damage in their respective communities.

Opposition Discussion

Despite the fact that fire sprinklers have proven to save lives and property, opposition to
adopting a more restrictive ordinance than the model codes for either new construction
or for existing structures can be expected from owners, developers and other interested
parties.

For new construction developments, opposition can be anticipated from developers and
owners who may incur increased construction cost associated with the installation of fire
sprinklers.

In existing buildings, owners and tenants may argue against the additional cost and
disruptions associated with the retrofit installation of fire sprinklers and fire alarm
systems. Building owners will have logistical issues such as gaining access to occupied
tenant areas, possible asbestos abatement, possible tenant relocation, noise
disruptions and other inconveniences.
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In order to assist the public with compliance with any proposed requirements it is
essential that a reasonable time frame be established that takes into consideration the
financial and logistical problems associated with retrofitting existing buildings. An
extended time frame will enable the owner of an existing building to not only budget the
cost associated with fire sprinklers, but with scheduling contractors, ensuring tenant
access and possible business interruption.

Estimated Cost of Installation

The estimated cost of installing fire sprinklers will vary between new and existing
construction. The following cost estimates for fire sprinklers in new construction projects
are as follows:

New single/two family $2.50 to $3.00 per square foot
New multi-family residential $3.00 to $4.00 per square foot
New non-residential $4.00 to $5.00 per square foot

*New high-rise occupancies are not included due to mandatory fire sprinkler requirements per model
code.

The following cost estimates for fire sprinklers in existing occupancies are as follows:

Existing single/two family $3.00 to $4.00 per square foot
Existing multi-family residential $4.00 to $5.00 per square foot
Existing high-rise $5.00 to $6.00 per square foot

*An estimated cost of $48,000-$60,000 would be required for a three story 12-unit apartment building.

The indirect cost not estimated in the calculations will vary depending on the building
features such as area, height, type of construction, water meter fees and location to
available water main connections and associated piping.

For existing occupancies additional cost may also be incurred due to the age of the
occupancy and for such items as asbestos abatement and property vacancies due to
the installation of new fire protection systems, possible tenant displacement and
business interruption.

The estimated cost of installing fire alarm systems will vary for high-rise and non-high-
rise occupancies. The following cost estimates for fire alarm systems are as follows:

Existing non-highrise $1.00 per square foot
Existing highrise $1.25 per square foot

*New high-rise occupancies are not included due to mandatory fire alarm requirements per model code.
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As with fire sprinkler installations, an indirect cost not estimated in the calculations will
depend upon the buildings features such as area, height, and type of construction.

City Fiscal Impact

The funding for additional staffing required to support the proposed ordinances would
be offset by the collection of plan review and inspection fees. The plan review and
inspection services for fire sprinklers installation are conducted exclusively by the Fire
Department.

For the installation of fire alarm systems, additional staffing required to support the
proposed ordinances would be offset by the collection of plan review and inspection
fees. The plan review and inspection services for fire alarm installations are conducted
by both the Fire Department and Department of Planning and Building.

Recommendation

It is respectfully recommended that the following actions be implemented:
New Construction - Fire Sprinklers

1. Require all new multi-family (3 or more units) residential, hotels, motels and
similar buildings to be protected by fire sprinkler systems in accordance with
applicable National Fire Protection Association standards. (Current code requires
fire sprinklers at 5 or more units)

2. Require all new single-family dwellings and duplexes greater than 4,000 sq.
ft. or more than 2 stories in height to be protected by fire sprinkler systems in
accordance with applicable National Fire Protection Association standards.

3. Require all new commercial, industrial and non-residential buildings that
require 2 or more exits or that are greater than 3,000 sq. ft. to be protected by fire
sprinkler systems in accordance with applicable National Fire Protection
Association standards.

Existing Construction — Fire Sprinklers

4. Require all existing multi-family residential, hotels, motels and similar
buildings containing fifty or more units to be retrofitted with fire sprinkler systems
in accordance with applicable National Fire Protection Association standards,
within a period not to exceed 5 years.

Require all existing multi-family (3 or more units) residential, hotels, motels
~and similar buildings less than fifty units to be retrofitted with fire sprinkler
systems in accordance with applicable National Fire Protection Association
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standards only when (1) any addition is equal to or greater than 5,000 sq. ft. or,
25% of the existing square footage of the building or (2) or when any alteration,
repair, rehabilitation is equal to or greater than 25% of the replacement cost of
the building, over a period of three years.

5. Require all existing single-family dwellings and duplexes, when additions are
made and the total sq. ft. is greater than 4,000 sq. ft. or more than 2 stories in
height, to be protected by fire sprinkler systems in accordance with applicable
National Fire Protection Association standards except when the increase in
square footage of the building is 10% or less over a period of three years.

6. Require all existing high-rise (over 75 feet) buildings as defined by the
California Building Code to be retrofitted with fire sprinklers in accordance with
applicable National Fire Protection Association standards, within a period not to
exceed 10 years.

It is staff's recommendation that a period of ten years be established for the retrofit of
fire sprinkler systems for high-rise buildings and five years for other occupancies. It is
proposed that the installation would be phased with key benchmarks identified within
the time frame.

Existing Construction — Fire Alarms

7. Require all existing multi-family (3 or more units) residential, hotels, motels,
and similar buildings to be retrofitted with a fire alarm system in accordance with
applicable National Fire Protection Association standards. The requirement to
upgrade the existing fire alarm system to current code will be required at the time
of replacement of the existing non-functioning fire alarm control panel.

8. Require all existing high-rise (over 75 feet) buildings as defined by the
California Building Code to be retrofitted with a fire alarm system in accordance
with applicable National Fire Protection Association standards. The requirement
to upgrade the existing fire alarm system to current code will be required at the
time of replacement of the existing non-functioning fire alarm control panel.

In regards to retrofit of fire alarm systems it is staff's recommendation that the
requirement to upgrade the existing fire alarm system to current code be required at the
time of the replacement of the existing fire alarm control panel, due to the lifespan of the
panel and unavailability of replacement parts.

Conclusion

Fire sprinkiers have been in existence for over 100 years and have proven to be an
effective method of suppressing fire in all types of occupancies. The loss of life and
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property in fire-sprinkiered buildings is dramatically reduced compared to non-
sprinklered buildings.

The events of December 8,2006, however tragic in nature, can bring about a positive
result. The current code requirements in effect, however compliant, should be revised in
order to address life safety hazards associated with non-sprinklered occupancies.

The recommendations proposed are a starting point for making changes to the code.
Additional changes can be made as necessary or on a triennial basis at the time of the
regular readopting of the Fire and Building codes.

Enhanced fire protection requirements will provide critical improvements for those who
live, work and play in the City of Long Beach.

DWE:HT
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ATTACHMENT A

Chronological Timeframe of Fire & Life Safety Requirements
From the Uniform Fire and Building Code 1964 to 2001

Fire Sprinkler Requirements

1964

1988

1991

2001

- Wet Class |l standpipes (1927 UBC had similar language) No sprinklers except in basements

- More than 15 dwelling units or 3 or more stories require sprinklers and hotels 3 or more stories or
containing 20 or more guest rooms

- 16 or more dwelling units or 3 or more stories require sprinklers and hotels 3 or more stories or
containing 20 or more guest rooms

-5 or more dwelling units or 3 or more stories require sprinklers and hotels 3 or more stories or containing
20 or more guest rooms

Fire Alarm Requirements

1964

1970

1973

1976

1982

1991

2001

- nhone

- Apartments 3 or maore stories in height and containing more than 15 units and every hotel 3 or more
stories in height or 20 or more guest rooms (requirement is from the Uniform Fire Code only)

- Apartments 3 or more stories in height and containing more than 15 units and every hotel 3 or more
stories in height or 20 or more guest rooms

- Smoke detectors required in central locations near areas of access to sleeping rooms in apartment
houses

- Apartments 3 or more stories in height and containing more than 15 units and every hotel 3 or more
stories in height or 20 or more guest rooms

- Smoke detectors required in central locations near areas of access to sleeping rooms in apartment
houses and hotels

- Apartments 3 or more stories in height or containing more than 15 units and every hotel 3 or more
stories in height or 20 or more guest rooms

- Smoke detectors required in central locations near areas of access to sleeping rooms in apartment
houses and hotels

- Apartments 3 or more stories in height and containing 16 or more units and every hotel 3 or more
stories in height or 20 or more guest rooms

- Smoke detectors required in central locations near areas of access to sleeping rooms in apartment
houses and hotels

- Apartments 3 or more stories in height and containing 16 or more units and every hotel 3 or more
stories in height or 20 or more guest rooms

- Smoke detectors required in central locations near areas of access to sleeping rooms in apartment
houses and hotels



ATTACHMENT B

‘8)isyo [eubis e ywsuel; jou saop Ing ‘Aouabliaws wojsAs wely
ue jo Buip|ing e jo sjuednodo suisie A|Jeo0] 1By} WalsAs Wiee all all4 |eoo (¢
‘pauodal 89 UOHIPUOD ULIBjR UB pinoys juswiedap
811} 3y} sajou Jey) Auedwos aysyo ue Aq Aep e sInoy Z paJojuoL walsAg uley
sI pue Aouablaws ue 0} s;JURdnOD0 sLIgfe JBY) Wa)SAS Wele ally 8114 palojuoy (€
"J8Lj)o pue soe ‘s)9s0|o ‘'swoolyied Se yons seale dl0ads A1aA 1oy
1daoxa uonosyoud Jepjuids a1l yum papiaoid ase Buiping ayj Jo seale |y wo)sAg jeiled (g
‘uonoa)oad Japjuuds auy yum papiaoad ale Buipjing sy jo seale |y wajsAg |In4 (1

suoniueq

‘papiroid ainbly ueyy ssa Jo alow ag ABW JUNOOSI “JOYJ0 PUE ‘UONE]S S41 I1SoIedu
0} aouejsip ‘arempiey Bupioo| ‘adA) joou se yons sainjeay Bulp)ing Aloses sy 9 ey Jaylo uodn Jusbuiuos Junoosip wnnusid ajewixoiddy ,

2%2 «%T \A'A
%G hS JIVISTIV
%€ = AlUQ |eo0] %S = WeIsAg [eled
%S = PSJOJUO %01 = WaJsAg (In4 SHINNVA
%2 = AlUQ 18007 %S = WeIshs [eiued
%01 = paIojuopy %01 = WalsAg (In4 WYVY4 31VLS
INNOSSId WHVIV 3414 INNODSIA Y3 DHINRIAS 3d1d ANVJWOD

"%0¢-S
woly sbuel Ajjessusb swniweld o} sUnoos|p Ing pajosiold Buraq saipadoid oyoads pue sisjmIapun [enpIApul Ag ABA sjunoosiq "swe)shs
wiele aly Jo/pue sispjulds auiy onewoine Aq pejosiold sapadold [B10ISLLIWIOD pUE [eljuapISal O} SJUNOJSIP Jayo saiuedwoo soueinsul Auepy

SINILSAS WHVTV FHId HO/ANV YIIMNIMS FHI4 A9 3L0310¥d STILHIJdO¥d HO4 SLINNODISIA WNINIHd FONVINSNI



ATTACHMENT C

ybly ubiy ubly ojuaweldeg JSaM
BWGZz<Iiohos £ <"y bs 000'y < | Y Gg<J0 'Muoys £ <Y 'bs 000y < | Y gz <40 ‘Aioys £ 2 Y 'bs 000'y <
v 1\ I\ POOMA|OH 3SBM
Y N v Ajuno9 eanjuep
aouspisal I v EJIUOIN BJURS
WwioJ} I 9 winwiuiw sabeseb
Jea-g Ao)s auo Jdaoxa ‘|Iy
sjuawalinbal 08D Jad pue 009's < 009'e < ETIREETY

Rysuap pue ybiay Ul SBLIOIS 7 <

suondaoxa awos yum ‘||

suondaoxe awos yim ‘|1

su0jdaoXa aWos UIm ‘||

a4 AjD apistaAly

'Y "DS 000'G < Y bs 000°S < 1 bs 000°S < yoeag HodmoN
seale apIs||iH "3 'bs 000¢ < s1ouISIp sajobuy S0

alj ulepso Ul N '2-S ‘L-S ‘-4 'd
'y 'bs 000G < ‘3 'bs 000'G < "} 'bs 000'S < yoeag uojbuijuny
v v v depulio
'} bs 000 < ousalq
"} 'bs 00§ > s Bulpting 4 bS 006 > 1 buipjing 'Y 'bs 00G > st bulpiing A9 12AIND

8y} alaym jdaoxa sBuippng |Iv ay} alaym jdaoxs sbuipjing ||y ay) alaym 1daoxa sbuipjing v

[eoidAy_ - % 'bs 005 Y ‘bs U 'bs 00g uey) sse| payoejep jueqing

9pO9 |opoW JuaLing Ag palinbay

ueyy ssa| payoeap AouednooQ

00§ uey} ss9| payoejap AcuednoadQ
1-n 1deoxa ‘sbuip|ing ||v

fouednooQ |- 1dsoxs ‘sBuiping |1y

T o B PR o T
ednso w%__ .
.Q.aw

7




‘Y ‘bs
000Q'} Jo suojjelalie Jo ‘japowas.
‘Uoljippe Joj BSIE 1004 40 % 0G >

suojeJsye 1o ‘|jspowai
‘UOIIPPE JO) BBIE JOO} 4O %GZ >

suonelsaj|e Jo ‘[apowsal
‘uonippe o} eaie 100| JO %GZ >

AJunog einjuap

%0G S| Bale JO 9Sealoul aIaym

‘Wbs 000'L > 4S 40 % ¢/} €€ S
B8JE JO 8SE3I0U] 3JayM "4'bs 000l
< (@4s) sbuniemg Awe sibuis

%G/ JO UOIONNSUOD
pasodxe 10 ¢,G/ S| B3R JO 9Sealou)
alaym Ybs 000t > Bulpiing
10 %06 JO UoKONIISUOD pasodxa 1o
(sJA g ul) 9,05 Aq BaIR JO BSEaIOUI
a1aym Y'bs 000} < Buipiing

9,G/ 40 UORONIISUOD
pasodxa 10 9,G/ S| BAIE JO 9SBaIOU)
alaym J'bs 0po'L > Bulpjing
40 906 JO UonaNIISUoD pasodxa
10 (sJA ¢ ul) %05 Aq eale Jo asealoul

aiaym 'Ybs ool < Bulpjing

BOIUOI ejueSg

sieah asuy) uyim ||y

9SO uesg

SWINIUILIOPUOD
pue sjuswpede jdooxs ||y

oosjouelq ueg

SWINJUILIOPUOD
pue syjuswpede 1dooxs ||y

obaiqg ueg

eale BuysIXa Jo %05
Jo 'Y 'bs 000'S < S! UCIIPPE BlJoym
€661 ‘L yoleyy Jaye sbuiping

eale bulsIxa jo %05
1o 'Y "bs 000‘g < SI UoIpPpPE BIBUYM
€661 'L yoiep Jeye sbuipjing

eale bunpsixa
4O %05 10 Y "bs 000'G < S! uolppe
aIaym €661 ‘1 yoJep Jaye sbuipiing

2114 A)D apisianly

suondaoxa suondeaoxa suoidaoxa awos Ym I 'bs 000°G < yoeag Hodman
awos yym Y 'bs 000's < BWos Yum Y bs 00's <
SWIRiUIWOPUOD eaIe 100)} BUnsSIXa JO %05 BaJe J0o}} JO %0G < Suoljesa)y B8ie 100|} JO 940G < suonelsyy sajobuy s07

pue sjuswyede jdsoxs ‘(I

< uonippe Ue o seale apis|iH

‘spun / uey
ss9| |-y Jdooxs ‘sBuiuado ') ‘bs gz
Buiaey jou pue Y 'bs gog| < seaie
ooy} Jo Juswaseq yum sbuip|ing iy

‘spun L ueyy
$s9| 1-Y 1deoxs ‘sbuiuado Y "bs og
Buiney jou pue } ‘bs QoG < seale
Jooy} 1o Juswaseq yym sbuip|ing |1y

yoeag uoybununy

v

anjeA
jJuswade|dal 9,06 < suoneia)je ay)
219UMm Jo Yy "bs 00} < Suolippy

anjea
wswaoe|dal %0G < suoneisye
sy} asaym Jo iy 'bs 000} < SUOHIPPY

anfeA
Juawaoe|dal 9,0G < a1 suoiela)e
8y} 81aym Jo Y "bs 0pOL < suontppy

9lepus|o

%S
Aq pasealoul eaie 1o ‘paoe|dal

aINjonJys Jo0i J0 %G/ ‘peppe Alo)S

aloW 10 9%0G
JO asealou) eale Jo asealoul JybiaH

alow 10 %06
JO 9sealoUl ease 1o aseasoul JybisH

A9 18AIND

‘Buipjing
8y} Jo 15092 Jusawaoe|dal ay}
10 9,6/ < ale syuow g ul siedal
10 uoijelaye alaym Jo Y "bs goo's
< S| Bale |ejo} alaym suonlippy

Buipiing
By} Jo 1800 Juswade|dal 8y}
10 %08 < 8Je syjuow g ul siedsi
Jo uopess)je aseym Jo Y 'bs 000's
< S| BAJE |B}O] BISUM SUOIIPPY

‘Buipping jo 1509 Juswaoe|dal
JO %GZ < aJe syjuow Z|
uilo Yy "bs 000's < aJe yoiym siieds.
1o uoyesa)e Aue pue 'Y ‘bs 0oo’s
< S| BS.E |BJO) BJOUM SUOIIIPPY

yueqing

siapundg

] 21

"I "bs 000G Jo uonippe o esle
10 8NjBA 9,0G OS|y "SWNIUILIOpUOD
puy ‘syde |-y jdeoxa ‘ybiy y

814 uooNsuo? bu

s
six3

S||iH Airoaag




