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Picture #52- Spall depth approximately 1-3/4” near Station 19
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Picture #53- Spall next to leaking joint Section 19-20

Picture #54- Spalling near joint Section 19-20
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Picture #55- Spalling Section 19-20

Picture #56- Ceiling spall Section 19-20
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Picture #58- Ceiling spall with broken corroded reinforcement steel Section 20-21
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Picture #59- Spall with reinforcing steel with advanced corrosion occurring Section 20-21

Picture #60- Spalling Section 20-21
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Picture #62- Compressive Strength core S19-20 on north wall

186



Picture #64- Compressive strength core S19-20 on north wall taken to full depth
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Picture #66- Core hole for Petro19-20-S
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Picture #67- Core Petro19-20-S

Picture #68- Core Petro19-20-S taken to full depth
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Picture #70- Area of Core CS19-20-S
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Picture #71- Core CS19-20-S

Picture #72- Core C519-20-S taken to full depth approximately 6-1/4"
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Picture #73- Area of core Petro13-14-S taken on a crack

Picture #74- Compressive Strength Core CS13-14S
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Picture #75- Core CS13-14S taken to full depth approximately 5-3/4” thick

Picture #76- Full depth core CS13-14N approximately 6” thick
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Picture #77- Petro13-14S visible crack
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Picture #78- Spalled area indicating a PH of approximately 5
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Picture #79- Spalled area indicating a pH of approximately 11
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Picture #80- Spalled area indicating a pH of approximately 5
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Picture #81- Spalled area indicating a pH of approximately 11

Picture #82- Patched core location
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Picture #83- Spalling around a joint

Picture #84- Many small cracks

197



Picture #85- Soft flakey concrete

Picture #86- Spall around Station 20
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Picture #87- Station O

Picture #88- Steel does not cross joint
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Picture #89- Steel lay-out Test Area 1

Picture #90- Corrosion potential testing in progress
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Picture #92- Ceiling Spall near Station 20
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LAC+USC Medical Center
Los Angeles, CA

EXECUTIVE SUMMARY

This report was commissioned by the Los Angeles County Medical Center (LAC+USC) to assess the
conditions of the existing steam piping in the utilities tunnel between Zonal Ave and Juvenile Hall (Parking
Lot #71), and to provide recommendations.

The steam is being distributed from the existing Central Utility Plant (CUP) to provide steam throughout
the campus. The steam piping in the studied utilities tunnel is supplying steam to the Juvenile Hall, ISD
Blue Mill Building, and Raid Schneider Building.

The utilities tunnel consists of one steam supply pipe, two steam condensate return pipes and one
electrical conduit, and they all appear to be in poor working condition. The steam supply and condensate
return pipes are rusted and leaking; the insulations are torn and falling apart; and the steam supports are
rusted. There are locations where the steam supports are not properly anchored to the concrete wall due
to the concrete wall being delaminated. The electrical conduit is corroded.

Based on the Campus Master Plan, which is currently being developed, It is our understanding that the
existing CUP will be replaced and the campus steam distribution will no longer be available. Since
Juvenile Hall, ISD Blue Mill Building, Raid Schneider Building and other buildings (mainly office and
laboratory buildings) do not require steam service in general, a central steam plant is not recommended.
These buildings are mainly receiving steam from the existing central steam plant for space heating and
domestic hot water. For better life cycle cost (energy, maintenance, and capital costs), our
recommendation will be to use natural gas-fired high energy efficiency water boilers for space heating
and water heaters for domestic hot water at each of these buildings. If there is any requirement for small
steam usage for laboratory equipment such as sterilizers or kitchen cooking equipment, our
recommendation will be localized electric steam generators be used for cost and energy effectiveness.
The following are the options to correct the piping deficiencies.

o Immediate Plan — Immediately repair the leaking piping and/or replace the insulation.

e Option #1 — Repair the tunnel, replace the steam pipes and insulation.

e Option #2 — Provide new pre-insulated underground steam pipes and bury the tunnel.

e Option #3 — Provide natural gas-fired high efficiency water boilers for space heating and water
heaters for domestic hot water at each of these buildings; and local electric steam generators if

required.

Depending on the project budget and timing, we recommend option #3.

M-E Engineers, Inc LAC+USC Tunnel Phase Il
ME LA12066 Structural and Mechanical Assessment
January 9, 2012 Page 2
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. INTRODUCTION

A.

Description: According to the structural report, dated July 11, 2012, the South Side of
the utility tunnel was originally constructed approximately in the 1930's and the North
Side seems to be newer but could not be determined with the available documentation.
The tunnel is in poor condition.

The utility tunnel consists of one steam supply pipe, two steam condensate return pipes
and one electrical conduit. The steam is being distributed from the existing Central Utility
Plant (CUP) to provide steam throughout the campus. The steam piping in the studied
utilities tunnel is supplying steam to the Juvenile Hall, ISD Blue Mill Building and Raid
Schneider Building.

Objective: The purpose of this report is to generally observe and evaluate the existing
steam piping conditions with steam system “ON” AND “OFF”; to identify any apparent
deficiencies and maintenance issues, and provide an assessment of the steam piping
working condition and corrections, including our recommendations. M-E Engineers, Inc.
(M-E) did not perform any testing to verify the existing steam pipe conditions.

M-E does not represent this document to be a finite accounting of all possible steam
piping deficiencies or Code related issues facing the Hospital. The information contained
in this report represents our best effort to identify and document such issues.

This report includes recommendations to correct the deficiencies in the system that have
been identified as a result of this evaluation.

Acknowledgement: The interview conducted by M-E on December 9, 2012 was with Mr.
Nester Miguel, Facility Engineer, and Mr. John Hill, Facility Engineer, and we wish to
thank both of them for their assistance.

Methodology: M-E Engineers, Inc., as represented by Chris Dang performed a general
observation of the steam piping system on December 9, 2012. A visual review of the
steam piping system was performed, and an interview with Mr. Nester Miguel, Facilities
Engineer and Mr. John Hill, Facilities Engineer, to gather information was conducted at
that time.

The following is a listing of reference documents used in this review:

California Building Code (CBC), 2010 Edition
California Mechanical Code (CMC), 2010 Edition
California Plumbing Code (CPC), 2010 Edition
California Energy Code (Title 24), 2010 Edition

PwnPRE

Report Clarification: The equipment condition terminology used throughout this report is
explained as follows:

1. Good: The equipment is in top working condition. Usually, this category applies
to new equipment that has recently been installed.

2. Fair: Equipment is in moderate working condition. This category applies to
M-E Engineers, Inc LAC+USC Tunnel Phase Il
ME LA12066 Structural and Mechanical Assessment

January 9, 2012
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equipment that has been in service for some time, having an acceptable
performance level, but approaching the end of its useful service life expectancy.
Equipment under this category is recommended to be replaced the next time it
fails or requires major repair work.

3. Poor: Equipment is in undesirable working condition. This category applies to
equipment with a high potential of failure, past its useful service life, and is in
need of replacement. Equipment under this category is recommended to be
replaced/repaired as soon as possible, depending on program planning and
available funding.

M-E Engineers, Inc LAC+USC Tunnel Phase Il
ME LA12066 Structural and Mechanical Assessment
January 9, 2012 Page 4
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Il OBSERVATIONS

The following are the results of our field observations for the steam piping and information
provided by Mr. Miguel and Mr. Hill in our interview, and are intended to provide a summary of
existing conditions and deficiencies.

A. Steam Piping:

1.

Description: The steam is being distributed from the existing Central Utility Plant
(CUP) to provide steam throughout the campus. The steam piping in the studied
utilities tunnel is supplying steam to the Juvenile Hall's kitchen and provides
building heat and domestic hot water for ISD Blue Building and Raid Schneider
Building via a heat exchanger with the exception that steam is used to serve the
existing space heaters (radiators) for space heating in the ISD Blue Building.

Safety Issues: There are a few safety issues at the locations, which we observed.

a) Due to steam leaking and lack of insulation, it is extremely hot inside the
tunnel which makes it unsafe to enter.

b) Steam supports are rusted and not properly anchored or secured to the
concrete which makes it unsafe to enter the tunnel with the steam
system “ON".

Working Conditions: The steam supply and steam condensate return piping are
black steel and in poor working condition; leaking steam and water in many
locations (See Photos #1 thru 7). Steam piping are insulated with fiberglass on
the South Side and insulated with asbestos (See Photo #8) on the North Side of
the utility tunnel. The fiberglass insulation is in poor working condition and there
is no insulation in many locations (See Photos #9 thru 11). Steam supports are
rusted and not properly anchored or secured to the concrete wall due to the wall
being spalled (See Photos #12 thru 14). The electrical conduit is completely
corroded (See Photos #15 and 16).

It was reported that there was no condensate return to the CUP.

M-E Engineers, Inc
ME LA12066
January 9, 2012
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M. DISCUSSIONS AND RECOMMENDATIONS

The following are discussions and recommendations of the steam piping system deficiencies to

improve

the system energy efficiency. An immediate plan and three option recommendations are

presented in this section.

A.

System Deficiencies: There are existing steam system deficiencies, which are as
follows:

1. Steam piping: Steam piping has numerous leaks; maintenance and operating
costs will be increasing.

2. Energy: The lack of insulation in the steam piping results in higher
energy/operational cost.

3. Service and maintenance accessibility: It appears that the tunnel is extremely hot
due to steam leaking. This presents a safety issue for the maintenance
personnel.

4. In general, the steam piping is failing due to its age and lack of proper

maintenance throughout the years.

Recommendations: We understand that there is a Campus Master Plan being
developed. The decision for any major replacement and/or repair work of the existing
system should be made with the understanding and consideration of the Campus Master
Plan. It is improper to proceed with any replacement/repair plans independent of the
Campus Master Plan.

Since our understanding of the Campus Master Plan is limited due to its early phase, the
following are our recommendations to assist the Owner in making proper decisions for
future planning.
The recommendations are based on an Immediate Plan and three options.

¢ Immediate Plan — Immediately repair the leaking piping and/or replace the piping.

e Option #1 — Repair the tunnel, replacet the steam pipes and insulation.

e Option #2 —Provide new pre-insulated underground steam pipes and bury the
tunnel.

e Option #3 — Provide natural gas-fired high efficiency water boilers for space
heating and water heaters for domestic hot water at each of these buildings; and
local electric steam generators if required.

M-E Engineers,
ME LA12066
January 9, 2012

Inc LAC+USC Tunnel Phase Il
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1.

2.

Immediate Plan:

Steam piping: The existing steam piping serving Juvenile Hall, ISD Blue Mill
Building and Raid Schneider Building are recommended to remain in the
Immediate Plan. Under the Option #3, these three buildings are
recommended to be decoupled from the existing Central Utility Plant. At that
time, the existing piping can be abandoned in place.

Piping insulation: New piping insulation is recommended to be installed to

the existing piping and valves which have missing insulation.

Options #1 to #3:

The following table presents the Pros and Cons of these three options.

System

Pros

Cons

Option 1: Repair
tunnel, replace

Keep the tunnel

Highest capital cost
Longer shutdown time

steam pipes for tunnel repair and
and replace replace steam piping.
insulation
Optl_on 2: New Disruption in the
pre-insulated . .
parking lot while

underground Keep the steam system : -

- installing underground
steam pipes Steam bioin
and bury tunnel PIpINg
Option 3: New More equipment

water boilers for
space heating,
new water
heaters for
domestic hot
water

Better energy efficiency

In line with the Master Plan

Replace existing
space heaters
(radiators) with
heating hot water
coils

Natural gas pipe may
be required at each
building.

. From our professional experience and some obvious items listed in the

Pros and Cons table above, Option 3 with new water boilers and water
heaters is recommended because it provides better energy efficiency and
is in line with the proposed master planning concept. We do not
recommend Option 1 because it has the highest cost and will require major
steam shut down time to repair the tunnel and re-install new steam pipes
and cause disruption to the building operation.

Benefits of Recommendations: The recommendations presented above will resolve the
existing issues for such as the steam leakages; as well as provide the following benefits:

1. Provide safe steam system.
2. Improve steam system energy cost.
3. Improve steam system maintenance cost.
M-E Engineers, Inc LAC+USC Tunnel Phase Il

ME LA12066
January 9, 2012
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APPENDIX A
PHOTOS
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PHOTO 1: STEAM CONDENSATE PIPE LEAKAGE

PHOTO 2: STEAM CONDENSATE PIPE LEAKAGE
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PHOTO 3: STEAM CONDENSATE PIPE LEAKAGE AS IT HEADS TO JUVENILE HALL

PHOTO 4: STEAM PIPE LEAKAGE NEAR MANHOLE AT ZONAL AVENUE
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PHOTO 5: TEAM PIPE LEAKAGE NEAR MANHOLE AT ZONAL AVENUE

PHOTO 6: STEAM ESCAPING (EASILY OBSERVABLE) THRU
EXHAUST FAN ON TOP OF MANHOLE AT ZONAL AVENUE
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PHOTO 7: STEAM ESCAPING (EASILY OBSERVABLE) THRU
EXHAUST FAN ON TOP OF MANHOLE AT ZONAL AVENUE

PHOTO 8: STEAM PIPE INSULATED WITH ASBESTOS
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PHOTO 9: INSULATION IS FALLING APART

PHOTO 10: INSULATION IS FALLING APART
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PHOTO 11: INSULATION MISSING FOR STEAM SUPPLY PIPE

PHOTO 12: STEAM SUPPORT NOT PROPERLY
ANCHORED OR SECURED TO CONCRETE WALL
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PHOTO 13: CONCRETE WALL SPALLED

PHOTO 14: CONCRETE WALL FELL ON TOP OF STEAM CONDENSATE PIPE



PHTO 15: ELECTRICAL CONDUIT CORRODED

PHOTO 16: ELECTRICAL CONDUIT CORRODED
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Limited Asbestos Survey Inspection Report for
LAC+USC Tunnel Project, Los Angeles, CA

Record of Certification:

This is to certify that this report was prepared by Focus Environmental Consulting, LLC (Focus) under contract
with Vanir Construction Management, Inc. for the limited asbestos survey inspection conducted at the
LAC+USC tunnel project located in Los Angeles, California. The inspection was completed utilizing applicable
Federal and California State regulations. The findings in this report are consistent with accepted principles and
practice established and prescribed by the EPA.

This report, the supporting data, findings, conclusions, opinions, and the recommendations it contains,
represents the result of Focus’ efforts on behalf of your firm. This report is not an abatement specification and
should not be used for specifying removal methods or techniques.

The results, assessments and conclusions stated in this report are factually representative of the conditions and
circumstances observed at this location on the dates of the inspection. We cannot assume responsibility for any
change in conditions or circumstances that occurred after the inspection was completed.

Prepared for Vanir Construction Man2g2ment, Inc.
By Focus Environmental Consulting, LLC Project No.1648AS Page 1



Limited Asbestos Survey Inspection Report for
LAC+USC Tunnel Project, Los Angeles, CA

Introduction:
Report Date: December 17, 2012

Client: Vanir Const. Mgmt., Inc.
4540 Duckhorn Dr., Suite 300
Sacramento, CA 95834

Project Site: LAC+USC Tunnel
Zonal Ave./Mission Rd.
Los Angeles, CA

Scope of Work: Limited Asbestos Survey
Project Date(s): December 7, 2012
Summary:

The following is a report for the limited asbestos survey inspection conducted by Mr. Raed Sahawneh
(CSST #09-2692) of Focus Environmental Consulting, LLC (Focus). The survey was performed on
December 7, 2012 at the above mentioned project site.

Site Description:

The underground steam tunnel is located in the parking lot of the USC Medical School parking lot.
The tunnel included in our scope of work runs north to south and is approximately 600 linear feet
long.

The tunnel is consists of a concrete floors, walls and ceilings. No other building materials were found
in the steam tunnel.

No other areas, materials or structures were included in the inspection during the site visit. This report
is limited to only the areas and materials called out in this report. Other hazards may exist that were
not included in the scope of this survey. If exposed, these hazards may require further sampling and
proper removal and disposal by a certified contractor.

Scope of Work:

The survey was conducted to identify asbestos containing material (ACM) prior to a planned
renovation project. Sampling was limited to accessible materials reasonably assumed would be
impacted by potential renovation activities.
The Focus representative was informed of the future renovation plans. The Focus representative then
collected necessary samples to satisfy requirements prior to starting any renovation or demolition of
the materials in the project area(s).
The scope of the assessment was as follows:

e Assess the project area and generate a sampling scheme.

e Collect PACM bulk samples.

¢ Quantify sampled material.

Prepared for Vanir Construction Man2g@ment, Inc.
By Focus Environmental Consulting, LLC Project No.1648AS Page 2



Limited Asbestos Survey Inspection Report for
LAC+USC Tunnel Project, Los Angeles, CA

e Photograph sampled materials.
e Sketch drawing of the structure and sampled locations.
e Generate a final written report of our findings which include analytical results.

Methods and Sampling Strategy:

Asbestos Bulk Sample Analysis and Results

Bulk samples of all homogeneous materials from identified areas containing suspect ACM were
collected. A homogeneous material is defined as a surfacing material, thermal system insulation
(TSI), asbestos-containing construction material or miscellaneous material that is uniform in use,
color, texture and age of construction. Presumed ACM was also physically assessed for friability,
condition and disturbance factors. Inaccessible suspect materials could be located between walls, in
voids, or in other inaccessible areas.

Note: under EPA assessment criteria, if a single sample of a homogeneous material tests positive for
asbestos, all homogeneous materials in that functional space are considered to be asbestos
containing.

As materials were identified, bulk samples were placed into individual sampling bags. Each sample
was given a discreet identification number and recorded on chain-of-custody forms.

All bulk samples were submitted and analyzed by LA Testing Laboratory (LA Testing). LA Testing is
accredited by the National Institute of Standards and Technology’'s National Voluntary Laboratory
Accreditation Program (NVLAP #200232-0). The lab reports #321220844 and 321220880 are
attached.

Samples were analyzed using the PLM techniques in accordance with methodology approved by the
U.S. Environmental Protection Agency (EPA). As set forth in the Code of Federal Regulations, 40
CFR Part 763, Appendix A to Subpart F, Section 1.2 an 1.7.2.4, the lower limit of reliability detection
for asbestos using the PLM method is approximately one percent (1%) by volume. Cal-OSHA defines
asbestos containing construction materials (ACCM) as those materials having an asbestos content of
greater than one tenth of one percent (>0.1%).

When None Detected (ND) appears in this report, it should be interpreted as meaning no asbhestos
was observed in the sample material above the reliable limit of detection for the PLM method.

A total of fourteen (14) suspect asbestos containing material bulk samples were identified and
collected for analysis during the survey. Regulations require that any time ACM's are impacted during
repair, renovation, removal or demolition that the work be performed by properly trained and certified
workers. The analytical findings are listed below:

Asbestos Containing Material(s)

02, 03, 04 Black Wall Joint Tunnel @ Northwest, North 5% Chrysotile | Non-Friable| 7 L.F. ( 80 joints)
Sealant and Southwest Walls Damaged
10, 11 TSI Pipe Insulation | Tunnel @ Large 12" Pipe at 15% Amosite Friable
North End 3% Chrysotile Fair
12, 13,14 | TSI Pipe Insulation | Tunnel @ Large 4" Pipe at 15% Amosite Friable
North End 3% Chrysotile Fair

Prepared for Vanir Construction Man2gément, Inc.
By Focus Environmental Consulting, LLC Project No.1648AS Page 3
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Attachments:

Project Photographs

Laboratory Analytical Results/Sample Chains of Custody
Sample Location Sketches

Inspectors’ Asbestos Certifications
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Project Photographs
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