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CHAPTER I
INTRODUCTION

Purpose and Objectives

A recent history study will reveal that war (Desert Storm), civil

disturbance (LA riots, NYC World Trade Center Bombing), natural disasters

(Typhoon Omar and Hurricanes Andrew and Iniki) and industrial catastrophes

(Valdez Oil Spill) are all to often commonplace. These events costs millions

to billions of dollars for facility and infrastructure repair and clean-up,

countless loss of lives, damage to the environment and dislocation of families

and businesses. Because of the unpredictability as to where and when a

disaster will occur, sound fundamental facility and infrastructure

preparedness planning and management must be conducted to reduce the effects

of these incidents.

Conmnon ser.,e dictates that this document can not cover all the

circumstances which public works departments will deal with or be subject to

reply to during the preparation, assessment and recovery operations following

a hostile action, natural disaster or man-caused disaster. It is intended to

provide a starting point for military and civilian public works departments in

developing an emergency operations doctrine to handle any predictable

incidents based on factors such as their military mission, economical

importance, geographical location, and personal and public safety. The

organization, preparedness plans and facility contingency operations are

essential for the public works staff to quickly react and minimize the life

loss, property damage and environmental impact while sustaining operational

and business services.



Potential Disaster Sources

Hostile Actions

Hostile actions have the basic objective of killing people, destroying

facilities and infrastructure and reducing the operational capability of the

civilian business sector or military operational function. Large civilian

economical and information centers and military air and naval bases

supporting combat or contingency operations present lucrative targets for such

actions. Attacks may include one or a combination of full and limited scale

conventional operations, chemical/biological operations, nuclear operations,

terrorism and/or domestic violence. Not only can direct attacks on key

operational facilities (i.e., runways, piers) be anticipated, but attacks on

resources critical to the operation (i.e., utilities, lines of communication,

transportation avenues) can be just as effective in negating operational

capability. To successfully sustain the capability to generate combat or

economical power despite attacks, a high degree of infrastructure operability

must be achieved and maintained. This must include defending the area from

attack, minimizing the effectiveness of the attacking force thatepenetrates

the area, rapidly repairing any damage inflicted and continuing services

despite the threat or occurrence of an incident.

Natural Disasters

The most unpredictable damage is caused by natural disasters. "Mother

Nature" made 1992 the highest ranked year for catastrophic facility loss

damages in the United States and its territories history. Table 1.1 provides

a listing of natural disaster events for 1992. As evident in Table 1.1, there

are very few areas of the country that have not been affected by one type or

another of natural disaster.
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Table 1.1. USAA CATASTROPHE HISTORY -- 1992- I 11 -=IDsIo
DATE DZSCRIPTION DATE DZSCRI PTIOti

2/9 Glendale, CA FLOOD 7/2 Illinois/Indiana HAIL
3/3 Orlando, FL HAIL 7/5 New York HAIL
3/8 Kileen, TX HAIL 7/6 Central States HAIL
3/24 Orlando, FL HAIL 8/24 Florida/Louisiana HURRICANE ANDREW
3/28 San Antonio, TX HAIL 8/28 Guam TYPHOON OMAR
4/10 Kansas City, MO HAIL 9/5 Wichita, KS HAIL
4/19 Texas/Louisiana/Mississippi HAIL 9/11 Hawaii HURRICANE INIKI
4/28 Arlington, TX HAIL 10/3 Tampa, FL TORNADO
5/10 Oklahoma City, OK HAIL 10/7 Texas/Oklahoma TORNADOES
5/22 New Mexico/Texas HAIL 10/10 Mississippi TORNADO
6/6 Texas/Oklahoma HAIL 10/15 Texas HAIL
6/14 Illinois/Indiana HAIL 11/3 Shreveport, LA HAIL
6/19 Wichita, KS HAIL 11/12 Kentucky/Ohio/PA WINTER STORM
6/24 Col Springs,CO/Dallas,TX HAIL 11/21 Central States HAIL
6/24 Florida FLOODS 12/1 Alaska WINTER STORM
6/28 Big Bear, CA EARTHQUAKE 12/10 Northeast WINTER STORM

(USAA, 1992,21)

The natural disasters which public works directors should be concerned with

and aware of are:

0 Hurricanes/Typhoons - Installations and civilian sectors located near

the Gulf of Mexico, the Atlantic Ocean seaboard and Pacific islands are

subject to hurricane/typhoon damage annually. Even those areas located

inland may be subject to severe weather from tropical lows that support

hurricanes as they move inland. Severe weather associated with

hurricanes may include tornadoes, heavy rains and flooding.

* Tornadoes - Tornadoes may be classified as the most violent weather

phenomena known and the top natural disaster killer in the United States.

Although the damage is centralized by funneled shaped clouds 1/4 to 1/3

miles wide and 16 miles long, the rotating velocities of the winds may

reach 500 mph. Tornadoes are severally difficult to provide any early

warning of their occurrence. Severe weather associated with tornadoes

may include hail storms, heavy rains and flooding.
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*Floods - Floods are th- most coimmon and widespread of all natural

hazards. Flooding nia 1 occur from any accumulation or rise in the water

table. Flooding, caused by heavy rains, snow melts, tropical storms,

hurricanes, and seismic activity, can effect areas located WJithin the

1OG-,ear flood plane and all low lying areas. Severe weather associated

with flooding may include snow storms, heavy rains, tornadoes,

earthquakes and volcanic eruptions.

0 Blizzards, Severe Cold and Snow Storms - Normally associated with the

winter season, blizzards, severe cold and snow storms may bring many

activities to a stand still by bringing transportation to a halt and

disrupting Utility services. Severe weather associated with winter

storms may include flooding.

0 Volcanic eruptions - Even though the east Cost is not currently subject

to volcanic eruptions, various portions of the country are subject to

damage related from eruptions. Mount Saint Helens, in 1980, proved that

even dormant or inactive volcanoes must be considered a potential

disaster source. Severe weather associated with volcanic eruptions

include flooding and global weather/cooling changes.

0 Earthquakes - Earthquakes may occur on both coasts are subject to

earthquakes and tremors associated with plate tectonics shifts. They are

very unpredictable and have the potential to inflict the greatest loss Of

life and property. Severe conditions associated with earthquakes may

include flooding and landslides.

man-Caused Disaster.

Other potential harm may be caused by man-made and technological

disasters such as:
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0 Fire - Even though not all fires are man generated, the majority of

fires start as a result of human action or ignorance. Fires may be

grouped into two types; fires to facilities and infrastructure and fires

to forests and grasslands.

* Explosions - Explosions present a danger as a result of blast force,

flying debris, intense heat and fire they produced.

0 Transportation Accidents - Aircraft, ship, and surface transportation

to any major transportation means can cause temporary isolation to areas.

Particular concern should be placed on accidents involving potential

damage to environment and people from petroleum and hazardous material

spills.

* Radiological Emergencies - Accidents involving nuclear power and

weapons and hospital materials could cause various health and

environmental problems.

* Hazardous Material/Waste Emergencies - Spills or existing site

locations may be subject to all natural and man-made occurrences

resulting in harm or potential dangers to people and the environment.

Particular areas of concern should be gas and chemical leaks.

Public Works Organization

"Public Works are the physical structures and facilities that are developed or
acquired by public agencies to house governmental functions and provide water,
power, waste disposal, transportation, and similar services to the public..."
(Burnett,1986,3)

The Burnett definition is a standard definition and listing of services

which a public works department manages. A typical organization will consist

of administrative, technical and operational divisions, Figure 1.1.

Administrative functions include general administrative, fiscal control,
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material and housing support functions. Technical functions include master

* planning and real estate, facility maintenance, design engineering and

contract support functions. Operational functions include maintenance,

utility, transportation and telecommunication support functions.

Figure 1.1. Typical Public Works Organization

Public Works
Depsrtm ent

* Admninistrative F Technical O 0perations

I AdminIstralive Planning M [intenance
Fiscal Faclities Maintenance1 r

_ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _

F loE nE gineoring Ltilities

M I Materials JDesign Engineering J Tr nsp ortation

I Housing ] I FacilitynSuprart I [Telecom munications*

* Telecommunications functions are currently being transferred to Naval

Communications and Telecommunication Command. This has been completed, except
Ifor a few OUTCONUS locations,

Zmegency Operations and Organization Concets

The unpredictability of disasters and the fact that public works service

functions impact more areas than any other single organization, including fire

and law enforcement, dictate the critical need for the director to establish

an innovative response doctrine. The department might also be operating in an

• environment which the standard operating procedures may no longer apply.

Therefore, a proper organization is critical to maintaining command and

control and efficiently executing any contingency operation. As such, the

public works director needs to develop a standing emergency organization as

part of the overall department's operational plan. The organization needs to
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be structured such that existing public works assets are utilized to the

maximum extent possible to accomplish all phases of the repair effort while

being flexible enough to work in close coordination with any and all

construction and/or engineering forces which may deploy to the area.

Once a warning has been received or an accident has occurred, the public

works manager must take immediate actions to minimize the effects of the

impending incident and following such an event, restore

* facilities/infrastructures to full operating condition. These actions consist

of three phases: survival, assessment and recovery operations, Figure 1.2.

Emergency Control Center (Chapter 2) The center is responsible for

organizing and directing all facility and infrastructure operations. The ECC

should act as the central point for damage inputs and directs the damage

response based on the established priorities. The center has overall control

of the survival, assessment and recovery operations.

* Survival Operations (Chapters 3.4) Survival operations are responsible

for providing the logistical support, disaster preparedness planning and

protection, communication and contract management necessary to support,

protect and defend the specified area.

Damage Assessment (Chapter 5) Damage Assessment Teams (DATs) are

responsible for providing the initial and continuing assessment of airfield

and facility/utility structures and surfaces and repair estimates for airfield

* and facility repairs. Damage information will be relayed from the fiead to

the ECC.

Recovery Operations (Chapters 7,8) Upon notification of damage, repairs

parties will be dispatched to remediate damage and/or minimize the operational

impact the damage has caused. The recovery operation maybe be broken down

into rapid runway repair (RRR), base damage repair (BDR) and transportation

• 7



* support (TS) operations. The RRR Organization is responsible for completing

and maintaining all expedient and permanent repairs to airfield surfaces. The

BDR Organization is responsible for completing the expedient repairs to all

damaged base facilities other than the airfield pavements and maintaining

operation of utility systems. The TS Organization is responsible for

providing transportation support, vehicle dispatch and maintenance and repair

services to the ECC organizational units.

• Figure 1.2. Typical Emergency Operations Organization

Emstgeiic Operuamm

_ __ I
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General Concept

The public works department should be converted into an emergencyS
command center (ECC) to maintain command and control of the varying players

involved in disaster/emergency operations for facility and utility services.

The center will be established to oversee and direct all actions related to

* the support and repair of facility and infrastructure damage, support the

construction and military augmentation forces and support and service the

public. An alternate emergency command center (AECC) may be required for

repetitive actions, security and coumand and control. The AECC is of

particular importance in a hostile action situation. The center mission

statement should include:

a. maintain a 24-hour control center operation to provide continuous

• damage assessment and repair operation coordination;

b. provide logistical support to all construction and engineering

resources;

c. maintain continuous communication within the organization and with

higher authority concerning damage repair efforts;

d. direct maintenance/construction efforts to minimize the

vulnerability to damage;

e. direct the individual Damage Assessment Teams (DAT) to reconnoiter

and survey the airfield and station facilities to identify, locate, report,

and assess the extent of damage;

f. direct the efforts of the Rapid Runway Repair (RRR) Organization

based on operational guidance provided by higher authority;
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O. maintain base utility system operation or provide point contact and

liaison to company owned utility system;

h. direct the efforts of the Base Damage Repair (BDR) Organization

based on repair priorities and the availability of personnel, equipment,

materials and funding;

i. direct the recall, dispatch, repair and maintenance of vehicle

assets through the Transportation Support Organization.

Mzarncy Operation. Phase Requirements

Emergency operations may be broken down into four phases; survival,

assessment, recovery and restoration operations. The following is a listing

of minimum Emergency Command Center phase requirements:

a. Survival Phase

(1) Muster organization. Brief all personnel on current

* situation. Review all operational plans and all associated

instructions. Review dispersal and recall procedures.

(2) Establish ECC and AECC, if necessary. Inventory maps, RRR MOS

Kit and status boards.

(3) Make all logistical arrangements.

(4) Set up and test communications (include coordination with

explosive ordnance disposal (EOD) for ordnance removal support, fire

• department for fire fighting support and hospitals for emergency medical

support).

(5) Issue personal protective gear and equipment, if necessary.

(6) Determine existi- g contract outcome. All existing contracts

should be determined to be either completed, accelerated or terminated.

10



b. Assessment Phase, details provided in the damage assessment chapter,

Chapter 5.

(1) Establish assessment assignments and vantage points.

Dispatch damage assessment teams following incident.

(2) Calculate and report Minimum Operating Strip (MOS) estimates

and recommendations.

(3) Prioritize and report repair accomplishment from damage

assessment reports.

c. Recovery Phase, details provided in the recovery operations,

Chapters 6 and 7.

(1) Direct repair efforts.

(2) Report damage and status updates.

d. Restoration Phase.

(1) Submit final operational report.

• (2) Return to normal operations.

ZCC Staff Organization

The ECC staff :q-ginization, Figure 2.1, will maintain a 24-hour watch in

a centralized location. The staff provides administrative assistance to the

ECC Watch Officer and other members of the ECC Team. Each staff section

should consist, at a minimum, of the following:

ECC Watch Officer/Chief. The ECC Watch Officer/Chief is responsible for

the overall supervision of the ECC staff and serves P3 the ECC OIC during the

watch. The Watch Officer is rtponsi3le for maintaining control over all

damage assessment and repair operations. The Watch Officer will dispatch and

direct the DATs, determine the priority of repair actions based on operational

guidance and technical advice, determine possible MOSs based on ADAT

* 11



information, dispatch and provide overall direction to the repair teams, and

report the status of repair efforts to higher authority.

Administrative Watch Officer/Chief. The administrative watch

officer/chief is responsible for the overall supervision and oversight of the

logistical support required for all operations and report all logistical

information and status updates.

MOS Watch Officer/Chief. The MOS Watch Officer/Chief is responsible for

* the direct supervision of the MOS staff members, review of all section

incoming and outgoing communications, recommend and estimate minimum airfield

operating strips, ensure the timely update of the status boards, and provide

technical advice to the ECC Watch Officer and repair teams.

Facility Watch Officer/Chief. The Facility Watch Officer/Chief is

responsible for the direct supervision of the facility staff members, review

of all section incoming and outgoing communications, ensure the timely update

* of the BDR/Utility status boards, and provide technical advice to the ECC

Watch Officer and repair/utility teams.

Communicator. The communicator is responsible for the direct

supervision of the damage assessment teams (DATs), maintaining continuous

communication with the DATs, the individual repair and support teams, and

higher authority both by any and all means of communications available. The

communicator will maintain a hard-copy log report of all communications.

* Damage Plotter. The damage plotter(s) is responsible for plotting any

reported damage on airfield and facility/utility maps in the ECC as directed

by the respective Watch Officer/Chief. The damage plotter will work with the

communicator to ensure a smooth flow of communication occurs within the

control center.

* 12



SRunners. The runners are responsible for shuttling messages and other

information as directed by the Watch Officer or Watch Chief.

Support Organizatio•is. All primary support organizations (NMCB, fire,

law, hospital, air operations, etc.) should have a liaison member attached to

the staff to provide the necessary coordination between organizations.

Rapid Runway Repair Organization. Repair teams responsible for the

adequate repair of airfield pavement surfaces to launch and recover aircraft.

Base Damage Repair Organization. Repair team responsible for the

adequate repair of all facilities and utilities to support overall mission.

Transportation Support Organization. The transportation support team is

responsible to provide essential vehicles to conduct recovery operations,

issue vehicles, provide vehicle maintenance and repair, refueling operations

and heavy equipment support and operations.

Figure 2.1. Emergency Command Center Staff Organization
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CHAPTER 3
CC94MMICATIONS

General Concept

An essential element of any organization is its means to communicate.

The Emergency Command Center is no different and must have capability to

communicate both internally with its damage assessment and repair crews and

externally with other agencies and operational leaders. As a result, a

detailed communications plan must be developed which has multi-dimensional

communication link capabilities and methods and be expandable as augmenting

construction assets are simulated into the organization. The plan is also

important because communication capabilities may be disrupted by flying

debris, wtathez related damages and are primary targets for hostile action.

At a minimum, the plan should address all the following communications lines:

a. Emergency Broadcast System

b. Telephone/Fax/Beeper Systems

c. Handheld Portable Radio Networks

d. Military Affiliated Radio System

e. Amateur Radio Service

f. Citizen Band Radio Services

g. Messengers

h. Media Networks

Zm.eqoncy Broadcast System

The Emergency Broadcast System (EBS) is a network of designated

commercial radio stations operated on a voluntary basis under Federal

Communications Commission (FCC) direction. Many of the stations may have

emergency shelter capability. The stations programming includes links with

14



a

local and state governr.-t emergency centers and when activated will broadcast

a common program of emergency information. In the event of an emergency, the

station may be contacted and a message broadcast over the airwaves, based on

message priority and content (i.e., recall, reporting requirements, etc.).

Even though many of the potential disaster sources cannot be foreseen,

early warning systems via the EBS to alert the population of impending

hostilities, natural disasters or man-caused disasters is essential. These

early warnings and alerts allow both individuals and agencies to take the

necessary steps in reducing the damage and injuries resulting from these

incidents. Key governmental agency players include the Federal Emergency

Management Agency (FEMA), Emergency Broadcast System Networks, National

Weather Service, US. Geological Survey Earthquake Information Center, Nuclear

Regulatory Agency, Environmental Protection Agency and military/civilian

intelligence agencies. Appendix A provides key terms and warning signals

connonly used.

Telephone/Fax/Beeper

The primary means of communication is by telephone line. Because of

their element exposure and high use rate, telephone lines may be subject to

damage and could be an unreliable communications source. Telephones are

readily available and with the advent of the beeper and fax machines can be

very powerful tools in the survival, assessment and recovery operations. A

telephone, fax and beeper directory for the Emergency Command Center must be

established.

Various military portable telephone communication systems (TA-312/PT and

TA-l/PT) and switchboard (SB-22/PT) may be used over short distances. These

lines should only be used under extreme field conditions and are not

15



* recommended for use. Cellular phones may also be used but have varying

degrees problems such as distance, obstacles, transmission loss and cost.

Hand-held/PoEtable Radio Networks

Another primary communications resource is the hand-held or portable

radio networks used by most public works departments. All radios must be

checked to ensure that they are compatible and can operate on the prescribed

frequencies. This can be critical once augmenting personnel are incorporated

into the ECC (i.e., Naval Mobile Construction Battalions normally carry PRC-

77s, PRC-68s and/or PRC-104s radios). A directory should be established and

show the anticipated radio networks to be encountered, including assigned

radios, call signs, and frequencies.

At a minimum, the following organizations should be accounted for in the

telephone/fax/beeper and radio network communications plans. To simplify the

list and include all parties, all data should be placed in one data base,

Table 3.1, printed within the plan and updated on a yearly basis.

(1) Personnel Recall, including head official numbers
(2) Operation Center Listing
(3) Military Engineering Commands, see Appendix B for list.
(4) Emergency Management Offices (federal, state, local), see Appendix
B for list.
(5) Contractor Numbers, with specia'ization, see Appendix B for list.
(6) Supplier Numbers, with specialization
(7) Command Centers
(8) Customer/Activity Numbers
(9) Duty Offices
(10) Military/National Guard/Coast Guard Installations
(11) Environmental Protection Agency (federal, regional, state, local),
see Appendix B for regional numbers.
(12) Fire Departments
(13) Emergency Medical Service
(14) Law Enforcement
(15) Public Affairs Offices
(16) Radio Stations, including EBS station(s)
(17) Television Stations
(18) National Weather Service

16



Table 3.1. NASKEF BSRCC Directory (Partial Listing)

Type IName Number Call Sign Frequency Pri

Public Works X4898 BASE Alpha MT5000 Net 1140 1
AF Light Vault Kjartan x4222 Lightning MT5000 Net 1000 1
PWO CDR Eckels X2137 60 1140 1A
APWO LT Belanger X6123 60 Alpha 1140 lA
SHOPS ENG LT Major X6100 60 Bravo 1140/1000 1

(Major, 1992)

Military Affiliated Radio System (WARS)

Military Affiliated Radio System (MARS) is a Department of Defense

supported amateur radio network capable of long-range voice communication.

Amateur Radio Service (HAMS)

Amateur Radio Service (HAMS) is a network of privately owned and

operated amateur radios licensed by the FCC capable of long range two-way

voice communication. Amateur radio operators are required to hold an FCC

operator license and a station license. Personnel should be surveyed to find

available HAMS licenses and those individuals requested to volunteer their

equipment and expertise should they be required.

Citizen Band Radio Service (CBS)

Citizen Band (CB) Radio Service is a privately owned and operated

amateur radios which are approved by the FCC capable of short-range two-way

voice zommunication. No licenses are required to operate on the network. The

service has may be of little use during an emergency because of the

unrestricted access to the limited channels and the ability of high wattage

base stations to overpower the frequency channels of other transmitters.

Therefore, CBs should be used only as a last resort.

17



Messengers

Should both radio and land line communication fail, communication should

be maintained using a messenger or runner system. This requires a great

demand on manpower and reliance on clearly written instructions to the

receiver and verbal instructions to the messenger.

Mdia networks

Television and Radio services may be used to pass information to the

public on damaged and hazardous areas. It is recommended that the department

use affiliated Public Affairs Officers and/or media coordinators in all such

broadcasts and contacts.

Reporting Requirements

There are no known civilian reporting requirements outside the

declaration of disaster zones. However, military units are required to submit

varying reports in support of disasters. Examples of reports are shown in'

Appendix C. Direct information on each should be directed to the report

specified instruction.

OPRZP- 3 Special Incident Reporting

There are two types of operational reports with the OPREP-3 category:

OPREP-3 Pinnacle and OPREP-3 Navy Blue. The pinnacle reports are submitted

for occurrences having national interest which may change or seriously change

current operations or involve natural or man-made disasters (i.e.,

participation in disaster relief operations during major disasters). Navy

Blue reports are submitted for incidents of military, political or press

interest which are of high Navy vice national interest (i.e., assistance

requested or rendered in connection with minor disasters of Naval" interest).

18



Initial voice reporting is required within 5 minutes of proper notification

and message reporting within 20 minutes. OPNAVINST 3100.6(series) and local

requirements should be checked prior to initiating such operational reports.

T..ast .eports

There are three types of tempest reports: Tempest Rapid, Garden Plot,

and Tempest Cider. Tempest Rapid reports are submitted for civil emergency

reporting. Garden Plot reports are submitted for civil disturbance reporting.

Tempest Cider reports are submitted for civil defense reporting. OPREP-3

reporting may be required along with tempest report. Voice and message

reporting is required. DOD Directive 3025.1(series), OPNAVINST

3440.16(series) and local requirements should be checked prior to initiating .

any reports.

Availability of Forces for Civil Defense (MORCOI rom 161-R-)

Availability of forces reporting is required to provide the Army with a

listing of DOD forces located within respective areas of responsibility which

may be available to support the civil defense mission. Submission is required

on an annual basis.
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CHAPTER 4
DISASTER PREPAREDNESS PLANNING AND LOGISTICAL SUPPORT

General Concept

The objective of disaster preparedness planning (survival) operations is

to minimize the vulnerability of the area to damage. The actions are based on

protecting manpower, facilities, materials and equipment and organizing the

available engineering forces to begin Emergency Command Center (ECC)

* operations, as soon as possible, after the incident occurs. The initial

action is the development of a detailed, workable, and flexible plan. To

achieve this, the public works organization may need to perform the following

types of planning and logistical considerations:

a. Manpower Planning and Logistical Support -

b. Facility Planning and Protection

c. Utility Contingency Planning

* d. Waste Contingency Planning

e. Contract Considerations

f. Materials, Equipment and Storage

g. Transportation Support Planning

h. Dispersal Operation Planning

i. Base Denial

• Manpower Planning, Protection and Support

Because of the unpredictability of a disaster source striking your area,

all plans should be based on a non-augmented manpower scheme. Manpower

requirements should include all military, civilian and military ready reserves

employed or assigned to the location. Additional manpower/engineering support

for the military can be provided by local Naval Facilities Engineering
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Commands by request, if available. Personnel offices may authorize a hiring

overallowance through the recovery period.

Additional resources can only be provided if the governor issues a

Declaration of State Disaster and formally requests that the President issue a

Declaration of National Disaster. Once this process is completed, the Federal

Emergency Management Agency (FEMA) can move to provide national resources for

emergency response and recovery. There is legislation that authorizes the

• Army, Corps of Engineers, upon written request from the governor, to provide

assistance for ten (10) days while awaiting a Presidential Declaration of

National Disaster. Several policy changes are currently being discussed in

Washington and vary from restructuring FEMA to eliminating FEMA and detailing

the Department of Defense (DOD) the disaster recovery mission. A combination

of the above would be recommended to allow DOD to provide immediate response

with FEMA relieving once the quality of life services have been operationally

restored.

Personnel Protection

Hostile attacks situations may include the use of chemical and

biological weapons and/or anti-personnel munitions. As a result, the

personnel in the recovery operation need to have protection from chemical and

biological weapons as well as bomb fragments. Therefore, if the threat

warrants, Chemical/Biological Suits and Flak Jackets should be distributed to

personnel. Additional personal protection can be provided by issuing weapons,

ammunition, and ammunition pouches.

Billeting/Shelters

Prior to the augmentation of troops it is assumed, a military non-

combatant evacuation order (NEO) and/or civilian evacuation will have been

enacted. The emergency command center should assist in the preparation of the
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* beddown reception plan. Primary troop beddown locations should be in family

housing, bachelor quarter areas, local hotels and tent cities. All assigned

augmenting forces should have predetermined beddown locations. A general map

of billeting facilities currently available and listing of local housing,

hotel, and motel locations with telephone numbers should be made to all

personnel. The emergency command center will provide all housing support for

construction/engineering forces.

* The Red Cross, FEMA and local governments will also establish local

shelters for dislocated personnel. Tent cities may also be required. This

includes building, maintaining and servicing these emergency centers.

Personnel should also be informed of their locations and support capabilities.

Many shelters have limited space and amenities.

Messing Facilities

A local messing plan should be developed and utilized to mess all

* construction and engineering personnel. Half hour feeding schedules should be

established with the ECC coordinating all food service requirements through

the local supply and morale, welfare and recreation officials. Military

"meals ready to eat" (MREs) may be viable messing source if sit down meals are
0

not viable or available. Local maps and telephone numbers of military and

civilian eating establishments should be provided to all personnel.

• Facility Planning

The public works director should be responsible for the completion of

all facility planning and requirements. The plan must closely coordinated

with both higher authority plans, areas Master Plans, area Exterior

Architecture Plans and the plans of deploying engineering units. It must be
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remembered, that since no place is the same, each plan must be adjusted to

local conditions, personnel and equipment availability.

Facility Rquirements

A close examination of the existing facilities and infrastructure should

be conducted to determine the short falls and the plan include the additional

facility requirements. Additional facilities should be acquired using the

following criteria and Table 4.1 (Joint Pub 4-04,1992,11-2-10):

Table 4.1. Military Construction Standards

Construction Initial I Tem rzy

Site Preparation Clearing and grading for facility sites, Engineering site preparation
including drainage, revetments for POL, ammo including pavement for vehicle

storage and aircraft parking, aggregate for traffic areas and aircraft parking,

heavily used hardstands and soil building foundations and concrete

stabilization, floor slabs.

Housing,Dinning, Tents (may be wood frame and flooring). Wood frame structures; relocatable

Admin/Op Structures structures.

Electricity Tactical generators; high and low voltage Non-tactical and/or high voltage

distribution, distribution.

Water Water points. Limited distribution to hospitals,

___dining halls and other large users.

Cold Storage Portable reefer with freezer units for Refrigeration installed in

medical, food service and maintenance temporary structures.

. _ _ storage.

Sanitation Organic equipment, evaporative ponds, pit or Waterborne to austere treatment

burnout latrines, lagoons for hospitals and facility. Priority: Hospitals,

sewage lift stations, dining halls, bath tiouses,

decontamination sitbs and other hi-

volume water users.

Airfield Pavement Tactical surfacing including matting, Conventional pavement.
aggregate and soil stabilization.

Fuel Storage Bladders Bladders and steel tanks.

a. Use existing or altering existing facilities which are owned,

occupied or leased;

b. Use relocatable buildings which are owned, occupied or leased;
0

c. Acquire facilities from a comercial vendor. Real estate

acquisitions include determining requirements; selecting property; acquiring
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* property; disposing of property; processing claims; and maintaining accurate

records.

d. Construct facilities using the criteria provided in Table 4.1 which

ia a generic military construction standard for initial and temporary

structures.

Facility Prioritization

The facility plan should detail the facility priority listing. Because

• of site specifications, location, requirements and mission differences there

is no specific guidance on exact facility priority. Table 4.2 provides a good

starting point in the development of the local facility priority listing.

Facility Hardening and Protection

Facilities hardening and protection may be required based on the

disaster source threat. Hardening is best undertaken through permanent

measures either during the facility's construction or during rehabilitation

• and usually involve the use of proper citing and reinforced concrete.

However, as permanent hardening is costly and requires fund programming, the

public works organization must be prepared to take expedient measures to

harden facilities identified by the Area Commander or which may require

additional protec.ion from the hazard(s) expected. These expedient measures

include the use of sandbags, earthen berm, and revetments, see Table 4.2.

a. Sandbags are normally considered an expedient method of hardening

existing structures and their effectiveness depends on the type of fill

material used.

b. Earthen berms can be constructed for existing facilities, but care

need to be taken to ensure that the external walls of the facility can support

the lateral load of the berm. If the berm is to be used as a retaining wall
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• to hold back water or other liquids, the structural integrity of the berms

must be inspected regularly to ensure they are safe.

c. Revetments are generally used to protect parked aircraft and

essential facilities from the effects of enemy ordnance. The type of

revetment to be constructed depends on the facility to be protected, the

layout of the aircraft parking areas, material availability, and the risk

location of the area.

* A hardened facility listing should be established and contain

information on facility number, location, type of hardening and any other

requirements. An additional listing should be prepared of facilities which

will require hardening. This listing should include drawings for hardening _

requirements, engineering and material estimates and any other pertinent

information which may assis the Emergency Cormmand Center Officer-in-Charge in

prioritizing the work.

Camouflaq/Tone Down

An additional means to protect facilities is by camouflaging or toning

down a facility. Camouflage and tone down is a means by which a facilities

visual and thermal signatures are altered by making them more compatible with

and less conspicuous on the natural landscape. The process includes and may

be accomplished by using camouflage nets, natural materials, berms, or various

painting schemes. As with facility hardening, tone down is best accomplished

during facility construction. Similar to hardening a list of facilities which

require tone down should be established and estimates prepared for the ECC.

Summary of methods is shown in Table 4.3.

Airfield Protection

Airfield runways, taxiways and surfaces are key areas which when damaged

can minimize the ability to project operations. Therefore, protection means
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* must be devised to ensure that the damage is negligible. Besides the methods

shown in Tables 4.2 and 4.3, aircraft decoys may be constructed and dispersed

to divert enemy attention away from principal facilities. Smoke screens may

be used to obscure portions of the airfield. Liquid foam may also be placed

on the runway to obscure runway or painting markers. Additional work which

may be beneficial is the installation of a runway marking system of the tarmac

area to assist the damage assessment team and pilots in determining the

precise damaged areas.

Table 4.2. Facility Priority Listing and Hardening Requirements

Threat Area
_ _ Fracility/ftnction ___h Low Von

* 1 AIRCRAFT SHELTERS "_SH .'SH SC

2 COMMAND AND CONTROL CENTERS SH,CWP SH, CWP SP
3 COMMUNICATIONS/DATA SH,CWP SH, CUP SP

4 OPERATION AND INTEL SUPPORT SH, CWP SH, CWP SC
5 CRITICAL MAINTENANCE AREAS SHCWP SH,_CWP SC

6 POL STORAGE & DISTRIBUTION SH SH SC

* 7 MUNITIONS STORAGE, ASSEMBLY, AND LOADING SH SH SC
8 UTILITY GENERATION AND DISTRIBUTION SP SP SC

9 CRITICAL SUPPLY STORAGE SH SH SC

10 CRITICAL SECURITY POINTS SH,_CWP SP SC

11 FIRE/CRASH FACILITY SH,CWP SP SC

12 CRITICAL BASE RECOVERY AREAS SH,CWP SP SC

13 COLLECTIVE PROTECTION SH SP SC

* 14 MEDICAL TREATMENT SP SC SC

15 OTHER MAINTENANCE AREAS SP SC SC

16 DINING HALLS SP SC SC

17 LIVING AREAS SP SC SC

18 OTHER FACILITIES SP SC SC

HD HARDENED Protected from effects of direct hit.
* SH SEMIHARDENED Protected from effects of specific sizes

and types of weapons detonated at specific
distances.

SP SPLINTER PROTECTION Protected from weapons fragments, small
arms fire and magnification of blast

_ _pressure reflected off vertical surfaces.

SC SITING CONSIDERED No conventional hardening protection.
CwP CHEMICAL PROTECTION

(AFESC, Volume 1: Pre-Disaster Planning,3-35-37)
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Table 4.3. Camouflage/Tone Down Methods

Method Visible function Thermal Function Applications- Type

Earthwork Hide structures; change Change shape; hide POL, ammo storage, aircraft Permanent

shape; blend into structures; reduce thermal shelters, command and

background contrast; use with control shelters, distinct

vegetation for blending areas of pavement

Vegetation Hide structure by Hide structures by Wide area patterning for Permanent

screening; blend screening; blend areas adjacent to runways,

installation into installation into taxiways; screen aircraft

surrounding field surrounding patterns; shelters & vert structures;

patterns; disrupt disrupt shadows; reduce negate shadows on bunkers

shadows solar radiation falling on and vertical structures.

adjacent buildings

Water No impact; could Reduce contrast by cooling; Paved areas; concrete Expedient

increase gloss; makes blend into background by structures; flat gravel

light surfaces dark and =reating patterns to disrupt roofs; large metal

dark surfaces lighter, shape of target. structures.

Nets Hide structures, blend Hide structures near ambient Vertical walls of large Expedient

by shape disruption; temps; blend by shape structures; aircraft

color matching to disruption; create thermal shelters; cover small

•_ vegetation, patterns structures.

Coatings: Color matching Little impact; dark colors All vertical walls; - Permanent

Visual background; pattern to may increase contrast by aircraft shelters; Expedient

blend complex increasing solar absorption horizontal paved surfaces; possible

background/disrupt towers and POL tanks

shape

Low As for visual coating Some thermal contrast All vertical walls, Permanent

S Solar with matching extended reduction on sunny days by aircraft shelters; paved Expedient

Absorption into near infrared reducing solar energy surfaces; towers and POL possible

absorption tanks

Low As for visual coating Reduce thermal contrast for All vertical walls on Permanent

Emissivity but color selection may warm and hot targets; create heated structures with poor Expedient

be restricted deliberate thermal patterns; insulatic-" hot surfaces possible

disguise by generating false and exhaust stacks;
shapes, patterns generator buildings; POL

storage facilities

Textured Good color match to Provides some thermal Pave surfaces; roof tops; Permanent
Surfaces grass; low gloss contrast reduction except aircraft shelters or

surface for tone down for hourg nf high solar Expedient

energy loads; better if used

• _with water in daytime

Mats Tone down achieved by Provide external insulation Vertical walls; large roofs Expedient

use with nets to reduce contrast of heated structures with

poor insulation; exhaust

vents

Shields Hides structures; color Hide structures; some Use similar to nets Expedient

matching possible contrast reduction by Permanent

screening target possible

• (AFESC, Volume 1: Pre-Disaster Planning,3-30-31)
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* Utility Continency Planning

Utility contingency planning is the most critical phase of the emergency

recovery operation. It provides the bare requirements which must be supported

to each and every facility under the direction of the public works director.

If a supporting utility is provided by a private company, it is imperative

that input is provided and included in the emergency operational plan. It is

highly recommended that private utility directors and coordinators have a

0 liaison support representative in the emergency conmand center to handle

respective service request information, status updates and inquiries. At a

minimum, power, heat, water, gas and wastewater contingency plans should be

incorporated into the plan, see Appendix D for plans developed at Naval Air

Station, Keflavik, Iceland.

Power Contingency Plan

In today's society, little, if anything, will operate without

electricity. Therefre, the power contingency plan is critical to all

military/civilian operations and personal quality of life. The plan should

describe the normal commercial power supply and distribution system. Facility

power sources, isolated generator plants and portable generator plants should

be listed with wattage/voltage output capabilities, fuel capacity and fuel run

times as back-up power sources. The fuel capacity and run times are key in

that it allows the logistical personnel to front order fuel to keep the back-

up power operational.

Electrical lines (feeders) should be prioritized based on mission

critical facilities which they service, load requirement and potential, service

disruption. Service disruptions may be caused by line slap caused by the

wind, arcing caused by heavy rains and/or salt built up on electrical
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connections, lighting strikes, transformer losses, and/or line breaks cause by

snow weight or flying debris.

All information should be built into a feeder/facility data base and

updated as system requirement changes take place. Facility feeder diagrams,

switch gear locations and generator operations should be included in package.

Reat Contingency Plan

Heat and hot water, although not a necessity in certain parts of the

country, can be a major concern. Quality of life suffers significantly

without it and additional facility damage can be incurred by freezing pipes

bursting. The plan should include all hot water generating facilities,

capacity, rate, temperature, pressure, line size and insulation qualities and

pumping stations, if known. Facility requirements should also be established.

Asbestos insulation should be expected on all hot water or steam lines, if not

marked appropriately.

There are few commercial large transportable boilers available or in

existence, especially on short notice. Small transportable "donkey" boilers

should be procured to assist in heating only mission critical, food service

and emergency shelter facilities.

Water Contingency Plan

Water is also a precious resource. All water must be treated to Safe

Drinking Water Standards. Local health officials should be contacted to

assure all water breaks are repaired and sanitized correctly. Most areas are

supplied by commercial water and have many built in redundancies. Other

systems have individuals wells to provide resources and treat their water.

Additional wells may be considered. Water tanker trucks and 500 gallon water

buffaloes should be listed or procured.
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The planning document should show all water resources with associated

line locations, sizes and valves. Storage tanks should also depicted with

control system documentation, if available.

Gas Contingency Plan

Gas leaks can be extremely hazardous and may cause vast amounts of

secondary damage if not repaired or shut off quickly. The planning document

should show all gas resources with associated line locations, sizes and

valves. If known, all working and non-working valves should be listed.

(NOTE: Appendix D does not provided for NASKEF Gas Contingency Plan. No

pressurized gas system existed on station.)

Wast. Water Conting~ncy Plan

Waste water contamination of an area can lead to an outbreak of

intestinal diseases such as typhoid, dysentery and diarrhea. Therefore, it is

critical for health reasons that a waste water contingency plan be developed.

Sanitary conditions must be maintained for a healthy environment, no matter

how severe the damage. Contingency plan should include distribution location,

line size, pumping station and lift station diagrams and power requirements

along with any treatment facility specifications. Potential waste water

holding areas should be identified in the plan also. The primary goal should

be to keep waste water out of the water distribution system to avoid

contamination.

The plan should list and specify location and availability and points of

contact of local vendors of portable toilets and chemicals. Locations should

also be identified for the installation of latrines on site. (NOTE: Appendix

D does not provide for a NASKEF Waste Water Contingency Plan. The sewer

system on base is an untreated direct flow system into the ocean.)
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Waste Contingency Planning

Solid Waste Contingency Plan

Once a disaster does occur, vast amounts of solid waste is generated

* from the destruction of housing and environmental (primarily trees) systems.

The solid waste must not only be moved to allow for area access but disposed

of in proper landfills. A listing of area landfills with specifications on

type and amount of material receipt allowed should be developed. Additional

removal methods are by incineration on or off site or grinding and chipping

material should be included in the planning process. Particular attention

should be paid to any staging area and right of way requirements when

establishing the contingency solid waste disposal plan. Solid waste should be

inspected in order that no hazardous substances are disposed of by non-

hazardous means.

Hazardous Waste Contingency Plan

A listing of all facilities that contain hazardous materials should be

developed. No one should enter those buildings without the proper protection.

Local safety, environmental and respective substance users should be

coordinated with to ensure the safety of your personnel and the public.

A listing should also be prepared of manufacturers and transporters who

treat, store and dispose of hazardous waste materials. It should be stressed

that this list should contain the individual company's EPA identification

number. Emergency plans required by law (Resource Conservation Recovery Act)

should be available and updated. These plans should be incorporated into the

overall emergency operations plan, if the site is located and overseen by

local jurisdiction.
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Contract Considerations

If a disaster does cause extensive damage to an area, existing contracts

must be evaluated. The evaluation process must determine if the contract is

to be completed, accelerated or terminated for convenience (i.e., the building

is blown away). Recommendations vary as to what option should be selected.

The underlining decision should be based on the importance each contract

supplies to the mission and survivability of the area. Service and supply

contracts should be viewed in the same manner as construction contracts.

An additional consideration will have to be made once repairs are being

conducted as to whether the work should be completed "in-house" or contracted

out. Contract support should be used based on time, personnel requirements,

personnel technical skills, scope of work, contract methods available and fund

availability.

Transportation Planning

Transportation modes and access routes to your area are critical for

maintaining operations and survivability. This holds not only for receipt of

manpower, materials and equipment but also evacuation routes for personnel

should it be necessary.

Road System

A detail map and listing of pavement access routes should be provided.

This will be the primary and most accessible personnel, material and equipment

transportation mode. Road details should include construction details, if

available; bridge information and details; any weather restriction (i.e., road

closure during winter season); and any other details which may affect the

system. A secondary use for the road systems may be as an expeditionary
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runway or landing surface. Scandinavian countries use this method very

effectively; however little documentation is available.

Airport Facilities

A listing of all available air transprtation facilities should be

developed to assist in personnel and flight operations. Data provided could

assist in the recommendations provided for minimum operating strip

recommendations. Table 4.4 provides an example. Although the information was

not available in the table, additional information to the table development

should include all aircraft navigational devices and any other pertinent

information which may assist in logistical and operational decisions.

Military use of civilian airports should only be done under approval or an

emergency.

Table 4.4. Icelandic Air Transportation Facilities (Partial Listing)

Airport [ MSL Zlevation Runway Length NAAIDSI Surface Type

AKUREYRI 6 rT 6365 FT Not Available ASPHALT/GRAVEL
HOFN 30 FT 3832 FT Not Available GRAVEL
REYKJAVIK 45 FT 5738 FT Not Available ASPHALT
KEFLAVIK 168 FT 10028 FT Not Available ASPHALT
VESTMANNAEYJAR 328 FT 3900 FT Not Available GRAVEL
SAUDARKROKUR 8 FT 6600 FT Not Available GRAVEL
ROAD SURFACES: SEE ROAD MAP Not Applicable
ONLY AMR DROP
FIELD SURFACE: SEE BASE MAP Not Applicable
ONLY AIR DROP

(Major, 1992)

Rail Systen

A detail map and listing of rail services should be provided. Rail

service will be the secondary material and equipment transportation mode.

Rail details should include construction details, if available; bridge

information and details; any weather restriction (i.e. rail closure during

winter season); and any other details which may affect the system.
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Docking Facilities

A listing of all available water transportation facilities should be

developed to assist in personnel and pier operations. Data provided could

assist in the recommendations provided for equipment and fueling

0 considerations. Table 4.5 provides an example. Additional information to the

table development should include all pier and off-loading capabilities and any

other pertinent information which may issist in logistical and operational

decisions.

Table 4.5. Icelandic Ports

Harbor Piers
Port Entry Width Depth (fNL) Length j Depth

AKUREYRI 2464 FT 25-154 FT 2460 FT 25 FT
* SEYDISFJORDUR 6500 FT 20-120 FT 480 FT 20 FT

HAFNARFJORDUR 485 FT 18-26 FT UNAV 19 FT
REYKJAVIK 328 FT 20-23 FT 11000 FT. 21 FT
KEFLAVIK 480 FT 20-45 FT 220 FT 36 FT
VESTMANNAEYJAR 439 FT 20-33 FT 672 FT 20 FT
STRAUMSVIK 650 FT 33-36 FT 780 FT 36 FT
GRUNDARTANGI 60-75 FT 423 FT UNAV 48 FT
HVALFJORDUR 6000 FT 78-144 FT 200 FT 50 FT

(Major, 19r92)

Material, EZquipment and Storage

The amount and type of materials and equipment available is critical to

the expedience with which the area can recover. A thorough listing of

materials and stock items should be provided and on hand from Departmental

Material Branch. Additional requirements based on the facility and personnel

* requirements will require immediate processing. A listing of all area and

specialist material supply vendors should be completed in order that expedient

material procurement can take place.

Studies and damage assessment based on the hostile action threat for

rapid runway repair requirements should be conducted and in coordination with
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Commander, Construction Battalions, Atlantic or Pacific, and the Naval Civil

Engineering Laboratory (NCEL). Once the study has been conducted,

prepositioning of Rapid Runway Repair material, equipment and storage areas

should be funded and be brought to the sight. RRR material availability and

equipment availability matrixes should be kept on file and updated as material

and/or equipment is used or put out of service, see Tables 4.6 and 4.7 for

examples.

Storage facilities must be considered when developing the equipment and

material requirements. Various material and equipment can not be stored

outside, require refrigeration or are hazardous in nature. All materials will

have to be carefully containerized, checked and monitored closely.

Table 4.6. RRR MATERIAL AVAILABILITY MATRIX FORMAT

MKTZRIAL TYP I STOCK RQUIMRD SHORT FALL ORDER NO
CRUSHED STONE REPAIR:
Ballast Rock
Stone Fill:
Crushed Stone:
FOD COVER:
FRP Mats
AM-2 Mats
Precast Concrete Slabs
SPALL REPAIR
Regulated Set Cement:
Pea Gravel:
REGULATED SET CONCRETE REPAIRS:
Regulated Set Cement:
Sand:
Aggregat=.
HES CONCRETE: PERMANENT REPAIRS:
HES Cement:
Sand:
Aggregate: I I

(COMCBPAC/COMCBLANT OPLAN 9000, 1990)
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Table 4.7 RAPID RUNWAY CESE AVAILABILITY MATRIX

0ZQUZPsNr TYP STATION CONTRACTOR [ CD J EQUIRZ7 SNORT FALL

LOADERS
DOZERS
DUMPS
GRADERS
VIB ROLLER

TRAILER
TRACTOR

2.5 T TRUCKS
FUEL TRUCK
WATER DIST
SWEEPER
MAG SWEEPER
LIGHT PLANT

COMPRESSOR
FORKLIFT
400 GPM PUMP

CRETEMOBILE

TOTALS:
0 (COMCBPAC/COMCBPAC OPLAN 9000, 1990)

Dispersal Op~rations

Dispersal is the relocation of forces, equipment, or materials for the

purpose of increasing survivability. Dispersal activities include identifying

dispersal locations, assets and methods; loading vehicles with equipment,

materials, and fuel; and organizing convoys to preposition civil engineering

support equipment (CESE) and material at dispersal sites (COMCBLANT/COMCBPAC

OPLAN 9000,1990,C-I-1/2)

a. CESE Guidance - Dispersal area should be 1,000 feet from

runways/taxiways, parking aprons, hangars, POL facilities, command post,

communication stations or ordnance areas. Utilize natural cover such as

ditches and hillsides, improved by constructing berm, trenches and

sandbags. Sites should be accessible in inclement weather and consider

mud, snow and icy inclines prior to selecting sites.

b. Personnel Guidance - Areas should be selected away from bomb impact
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areas. Utilize natural cover improved by constructing trenches,

bunkers, berms or under equipment.

c. Material Guidance - Preposition material near runway to minimize MOS

repair time.

Baoe Denial

Denial plans should be established to make the area unusable to enemy or

hostile factions. Denial plans include destroying utility systems, tearing up

transportation modes and making facilities unsafe/unusable. The best way to

accomplish this plan is by reversing the recovery contingency plans.
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CHAPTUR 5
* DMOGZ ASSZSSNUMT

Genezal Concept

Before any repairs can be accomplished following a disaster incident, it

is essential that an effective damage assessment operation be completed.

Damage repair teams must know what specific areas are damaged, the extent of

the damage, and the approximate repair estimate. Initial damage reports may

* be made by airborne aircraft, flight line personnel, security police, fire

department personnel and the public. An initial estimate of damage can be

obtained by observations from good vantage points in specified areas. A more

detailed assessment of damage requires the dispersal of damage assessment

teams (DATs) to evaluate specific damage. A complete listing of facility

repair priorities, following the guidance provided previously, must be

established.

• The area prioritization in general will be:

a. Runways and taxiways, aircraft maintenance, reloading, sortie

generation and refueling areas.

b. Pier and port facility areas.

c. Base command and control, and communications facilities.

d. Key utility substations or facilities.

e. Medical and decontamination facilities.

f. POL storage and distribution facilities.

g. Other logistical support facilities.

Damage Assessment Teohniques

The damage assessment operation should be conducted in a two-phase

evolution: initial reconnaissance and detailed damage assessment. In Phase I,
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the DATs mobilize to conduct an initial gross assessment of damage from pre-

designated or assigned areas of the station to quickly locate areas of damage

and unexploded ordnance (UXOs). The results of this preliminary survey helps

the ECC quickly direct the assessment teams to those areas requiring detailed

damage assessment. In detailed damageassessment, Phase II, the DATs are

dispatched or reassigned to areas requiring more detailed damage assessment

via a route directed by the ECC.

Initial Damage Reconnaissance (Phase I) As stated, the purpose of Phase

I, initial reconnaissance, is to quickly assess the environment to identify

the areas of damage. Precise damage locations or extent is not expected

because most of the Phase I observations may be made at some distance from the

damaged area. The initial reconnaissance should be made from preselected

observation posts by personnel trained in damage and pattern recognition.

Examples of observation posts are the control tower, airbase point defense

positions, aircraft shelters, airborne aircraft, or other specific points that

provide facility vantage points. When hostilities/natural disaster are

imminent, personnel should be assigned to the vicinity of all unmanned

observation posts. After the incident, these individuals make visual

observations and report the size and location of all damage as quickly and

accurately as possible. Reporting procedures will depend on preincident

instructions and available communications to the ECC.

Detailed Reconnaissance (Phase II). Phase II damage assessment may be

extremely hazardous and time consuming, depending on the level of damage. DAT

assignments should be made prior ti the incident. To ensure the DATs survive

the incident and are capable of deploying after the event has ended, the DATs

should be dispersed to protected locations. on the base before the event.

Inmnediately after the incident, the ECC will relay damage assessment
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* instructions to each team. This message will most likely be transmitted via

radio and will include initial reconnaissance information, assigned damage

assessment routes, and any special instructions necessary to define the task.

DAT Reconnaissance Methods

Manual Damage Assessment. During manual damage assessment, the base is

surveyed by DATs on foot. Team members will walk specified areas of the

* assigned area identifying and locating damage and unexploded ordnance (UXO).

If possible, measurements are made by pacing distances from known locations,

by estimating damages and by visually determining UXO identifying features.

Although manual damage assessment is the most accurate damage assessment

method, it is extremely time consuming and exposes team members to hazardous

elements.

Vehicle Damage Assessment. Whereas manual damage assessment is a slow

* and potentially hazardous method, vehicular damage assessment offers increased

speed and protection to the DAT. With vehicular damage assessment, an armored

or hardened vehicle could be used to transport the team between damage and UXO

* locations which provides protection from hazards. These benefits are not

provided without some cost to system effectiveness. Normal visibility from

inside the vehicle is restricted and any vehicle hardening can further

restrict visibility. This means that the DAT must locate and identify damage

and UXOs from greater distances, possibly with binoculars. This limitation

contributes to errors in reporting the size, position, and identification.

The accuracy of this method will vary from person to person based on distance,

weather conditions, time of observation (night or day) and other human

factors, such as fatigue or fear. The best travel route will be along any

pavement centerline. This route gives equal visibility and allows team
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personnel to visually sweep the area with binoculars forward and to the sides

of the vehicle. Obviously, a meandering path may have to be taken to avoid

damage. Because the vehicle is used for protection, the team members should

remain in the vehicle except for extreme cases where the level of damage has

destroyed the reference system. In this case, the members would have to

measure the distance from the closest remaining reference marker to assure the

required accuracy.

Vertical Transportation. Whereas manual and vehicle damage assessment

is accomplished from the ground, vertical transportation assessment is

conducted from the air. When available, this method provides expedience but

limits the accuracy of information without vertical reference points.

Types of Dama&" Assessment

Damage assessment activities can be separated into two distinct areas,

airfield and facility damage assessment. Airfield damage assessment involves

the assessment of damage to runway, taxiway, and aircraft parking apron

surfaces. Facility damage assessment includes assessment of damage to all

other remaining area facilities and utilities. Resources permitting, all

damage assessment operations should be conducted simultaneously. To shorten

flight/pier operations restoration time, the damage assessment operations and

Explosive Ordnance Disposal (EOD)/UXO operations should be accomplished

jointly. Thus, the airfield/pier damage assessment teams are organized to

conduct ground assessments of UXO or bomb damage. As EOD personnel will have

additional responsibilities other than damage assessment, the base damage

assessment teams (BDAT) may not be directly supported by EOD.

41



Airfield Damage Asses nt

Airfield damage assessment is the vital first step toward restoring an

operational runway after an emergency. During damage assessment4 the

locations, types and quantity of UXO, and airfield damage are determined and

reported to the ECC. The ECC uses this information to determine and e;timate

potential minimum operating strips (HOS). The potential MOS list with repair

estimates are relayed to the operational command center which stlects the

* minimum airfield operating strip (MAOS) that must be cleared and repaired in

order to restore flight operations. The MAOS consists of the MOS and the

supporting taxiways, access routes, and parking aprons needed to launch and

recover aircraft. Since major airfield recovery tasks cannot bVs tarted until

airfield damage assessment and MAOS selection are complete, speed and accuracy

during damage assessment are essential.

The airfield damage assessment teams (ADATs) should normally consist of
6

• one EOD technician and two Public Works/SEABEE representatives to aid the

assessment, record information and communicate data to the ECC. The

individual ADAT members should work together to locate and identify UXO and

* pavement damage, to include the location and size of craters, spall fields,

and other runway damage. The EOD expertise is needed to accurately identify

and classify UXO and oversee the activities of the ADAT in the hazardous UXO

environment. The ranking member of the team will normally be the team leader.

However, regardless of rank, the EOD technician takes charge and directs the

team's movement through areas of UXO.

Pavement Damage Types

There are two types of airfield pavement damage which may occur as a

result of an airfield attack. Pavement craters result from aircraft bomb
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r missiles exploding damaging both the airfield pavement surface and the

rface. Pavement spalling results from aircraft cannon fire, bomb

nel, or exploding area denial mines damaging only the airfield pavement

ce. Figure 5.1 provides typical pavement damage categories and probable

.ans which caused the damage.

Figure 5.1 Pavement Damage Categories (20th NCR,1993,1.3-8)

SCAI'SPALL S1ALL CRATER LASO& CRATIu DEIP-SURST

ROSAILE WJSITIOMS- -PI)ULS M -O"ABLI IULTIONS- -oISULI WJTIOMS-

eSnll Rocket:
*Caannon Firo *Clusteread " stions *Delay-Fused Doelav-runed or
•Contact-Fun:d *Lards Rockets Ainitions Uaexplodod
Munitions "ittions

*S aIL Concrete *Lrte Concrete eCooewete
?nnetrntops Penelrators renetratore

Implosive weight Implosive Weight Imploaive wehiht
S - 35 Pound# M p Pounds Any

field Damge Reportips

Sthe damage is assessed, it must be recorded and immediately

:o the ECC for damage plotting and MOS estimated and selected, see

for details. The speed of reporting depends on the complete

.ng of the information being relayed and strict adherence to radio

by the DAT personnel. Reported damage will be kept for

Ipurposes when the DAT returns to the command center.

)MCBPAC OPLAN 9000, 1990).

lentification code or call sign

me of report

inage assessment data
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(1) Individual Damage Data Reporting. The format for reporting

damage assessment data for individual craters, UXO, or spalls is:

T-YYYY-Z-MMM-D-000

(a) T is the type of damage being reported:

• "C" - Crater
"X" - UXO
"S" - Spalls

(b) YYYY is the distance from the end of the runway/taxiway or
other fixed point.

(c) Z denotes whether the damage is left or right of the surface
centerline.

"R" - Right
"L" - Left

* (d) MN4 denotes the distance to the center of the damage from the
centerline.

(e) D denotes the diameter of the crater or indicates the size of
a crater with a UXO inside.

(f) 000 denotes the apparent diameter size of the crater.

(2) Area Data Damage Reporting. Spall damage and UXO damage may

cover a large area, making the format for individual craters and spalls

cumbersome and time consuming. The format for area damage is as

• follows:

T-YYYY1-Zl-MM41-W-PPP1-F-YYYY2-Z2-14042-W-PPP2-N

(a) T denotes damage type, see above for codes.

(b) YYYY denotes distance down a surface area. YYYYI denotes the
distance for the starting point of the damage. YYYY2 denotes the
distance for the ending point of the damage.

(c) Z denotes right or left of centerline. Zl denotes the
centerline starting point position. Z2 denotes the centerline
ending point _ition.

(d) MM4 denotes the distance from the centerline. M?41 is the
distance for the starting point. M042 is the distance for the
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ending point. Note: if a width is called the distance used is to
the center of the damage.

(e) W denotes the width.

(f) PPP denotes the width in feet of the apparent damage. PPPI
indicates the width of the starting point. PPP2 indicates the
width of the ending point.

(g) F denotes the beginning point of the information for the
ending point of the damaged area.

(h) N denotes the number of estimated spalls or UXOs in the area.

An example is attached.
C X S TYPE OF DAMAGE (C-CRATER, X-UXO, S-SPALL)
40 200 150 DISTANCE DOWN PAVEMENT
R L R DIRECTION L OR R OF CENTER LINE
10 40 100 DISTANCE LEFT OR RIGHT
D W DIAMETER OR WIDTH
30 20 SIZE OF DIAMETER OR WIDTH

F FIELD IDENTIFIER
300 DISTANCE DOWN PAVEMENT
L DIRECTION L OR R OF CENTER LINE

* 40 DISTANCE LEFT OR RIGHT
W WIDTH
60 SIZE OF DIAMETER OR WIDTH
N NUMBER IDENTIFIER
100 NUMBER OF SPALLS OR UXOs

04

MOB Selection (COMCBPAC/COMCBPAC OPLAN 9000, 1990)

The minimum operating surface (MOS) is the smallest section of runway

required for launching and recovering an aircraft. Based on the damage

* assessment after an attack of the air base, it is possible to select a section
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of runway which requires the least apparent amount of time and effort to

repair. The ECC may reconmnend possible MOS location alternative to the area

comuand center but the area command center will determine its final location.

Currently the minimum dimension of the MOS for fighter aircraft is

approximately 50 feet by 5,000 feet long with 25 foot wide taxiways and for

cargo aircraft 100 feet by 7,000 feet with 100 foot wide taxiways. The

actual MOS length requirements are based on existing conditions and can be

obtained from individual aircraft surface roughness charts.

A MOS may be located on the main runway, on a parallel taxiway, on an

aircraft parking apron, or even on an alternate launch and recovery surface on

or off base (i.e. wide, flat, straight roads). The MOS location can affect

launch or recovery operations by restricting the flight approach of aircraft

or by limiting air traffic control and access.

In order to get aircraft to and from a MOS, access routes are required.

Access routes from aircraft shelters or parking areas to the MOS must be

restored and maintained to the aircraft's minimum widths. The access route

must be a smooth surface free of debris in order not to foul engines. AM-2

matting, FRP matting, or compacted crushed stone are excellent expedients

which can serve to maintain and repair access routes.

The following should be considered when determining possible MOS

alternatives:

a. The number and location of craters. The primary MOS should be

selected in an area with as few bomb craters as possible to minimize the

amount of work and time required to establish the MOS.

b. The amount, location, and severity of airfield pavement spalling.

The primary MOS should be selected in an area with as few spalls as possible

to minimize the amount of work and time required to establish the MOS.
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* c. The amount and location of UXO. The primary MOS should be selected

in the area with the least amount of UXOs. As explosive ordnance disposal

personnel are limited, UXOs may be a greater problem to the ECC operation than

bomb craters or spalls. Therefore a more heavily damaged area may have to be

selected over a less damaged one containing UXO if EOD assets are not

available.

d. The amount of bomb crater and spall damage to taxiways and/or access

routes to the MOS. Given several possible MOS locations with equivalent

damage, the one with the least damaged access routes should be selected to

minimize the total repair time of the primary MOS and access routes.

Airfield Pavement Repair Zatimates

There are currently three different methods developed to determine MOS

and repair times: manual, portable computer-assisted manual method, and

automated method.

a. Manual Method. The manual method includes the use of l"-100'

airfield surface map, a crater template, aircraft surface roughness charts3and

various forms and charts to estimate repair time and quality, see Appendix E

for MOS Selection Kit examples. The method is very time consuming but can

used with no electrical power. For this reason, it is recommended that this

method be used as the primary method for assigning repair qualities ana

estimating repairs.

b. Portable Computer-Assisted Manual Method. Damage is plotted

manually using crater template. A computer is used to assign repair qualities

and estimates individual crater repair times. The system is still currently

in the development and testing phase.

c. Automated Method. The automated method handles all plotting, repair

quality and repair estimates. Data is entered directly into the computer and
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information is generated on a digitized board with an associated plotter. The

system is still in development.

Facility Damage Assessment

The concepts and principles used to conduct airfield damage assessment

also apply to facility and infrastructure damage assessment. The specific

make-up of the base DATs will depend on the type of facilities to be •

investigated, as well as the number of qualified personnel available. .The

BDATs are dispatched by the ECC to specific areas to evaluate the extent of

the damage, make repair estimates, and assist in the coordination of recovery

efforts and as the damage assessment is completed, assist in the repair

operations. (Johnson, 1990)

The BDATs will inspect the highest priority facilities first. Following

an attack or natural disaster, structures may be weakened, live electrical

lines may be down, and gas lines may be ruptured releasing explosive vapors.

These potentially hazardous conditions require that the BDATs be very careful

in their initial evaluation. In many cases, the BDATs will be the first

persons venturing into an area following an incident. Consequently, the teams

must ensure that the area is safe before beginning assessment activities. For

example, if a building looks unsound, the team should not enter to make more

specific observations until a determination is made that the structure will

not collapse. Broken electrical wires present another hazard that should be

avoided by team members. Potentially life-threatening situations are reported

immediately so that crews can be dispatched to isolate the danger. The EDATs

next responsibility is to determine the feasibility of repairing the facility.

Those facilities which are beyond repair should be considered for demoiition.
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If the structure or utility does not present an immediate danger, it may be

left for destruction at a later time.

In general, the BDATs should have at least one utility and one

structural representative. The BDATs should be manned by experienced, Public

Works Department civilian/military personnel. The minimum number of persons

necessary to evaluate damage, normally two, will be assigned to each team.

Facility Damaqe Reporting

The actual repair of damaged facilities usually cannot be started

immediately upon its discovery; therefore, the determination of the damage

extent as well as the personnel, materials, and equipment necessary to

complete the repair can involve some time. It is most important for the BDATs

to rapidly survey the damaged areas to determine the full extent of the damage

to mission essential facilities and utilities. This information must be

reported to the ECC in sufficient detail to allow the ECC OIC to evaluate and

prioritize his technical support and repair team responses.

Facility/infrastructure data cards should be prepared and include the

following information:

a. Identification code or call sign

b. Time of report

c. Damage assessment data

(1) Structural Component Damage - Damage reported to exterior

walls, frame (general), frame members and connections, roof and floors,

etc.

(2) Non-structural Components and Building Systems - Damage

reported to interior walls, partitions, stairs, mechanical supports,

elevators, glass/glazing, plumbing, electrical, mechanical systems, etc.
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(3) Site Component - Damage reported to trees, soil, paving,

landscaping, walkways, parking areas, etc.

(4) Geological Problems Noted - Note any settlement,

liquefaction, landslide, faulting or other foundation and geological

problems.

(5) Degree of Damage - Determination of hazardous condition,

repairability, habitability, safety, re-inspection, etc.

* (6) Dollar Estimate of Damage - Estimation of percentage facility

damage to the components and total damage.

(7) Supporting Documents - Provide supporting data such as

photos, plans and sketches with a short narrative description.

Unexploded ordnance (UXO) that may influence operations must also be

accurately located, reported, and recorded in sufficient detail for the ECC to

determine the risk to operations. All UXOs within 300 feet of repair .

0 operations or aircraft operating surfaces must be identified. Holes of entry

for subsurface UXO must also be reported. Report details should include:

(1) Location

* (2) Size

(3) Color

(4) Fuse type and condition

(5) Quantity

(6) Shape

(7) Distinctive markings

Base Repair Estimates

A very important tasking for the BDATs is the repair estimate. Repair

estimates should include the required labor, materials, and equipment. The

accuracy of these estimates will be crucial if the ECC is to do its best in
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allocating limited repair personnel, material, equipment and funding

resources.
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CHAPTIC 6
S•RAPID RUNWAY RNPAIR ORGANIZATION

General Concept

The mission of the Rapid Runway Repair (RRR) operations is to repair

adequate airfield pavement to launch or recover mission essential aircraft.

Airfield pavement includes runways, taxiways, and aircraft parking aprons. In

order for the Emergency Command Center (ECC) organization to direct its

* resources to the most critical requirements first, the following should be the

established airfield repair priorities:

a. Establishment of a primary minimum operating strip.

b. Repair of adequate taxiway and aircraft parking apron pavement to

allow aircraft access on or off the primary minimum operating strip (MOS),

commonly known as the minimum airfield operating strip (MhAOS).

c. Establishment of secondary, redundant MOSs and MAOSs.

d. Permanent repairs to the primary MOSs, secondary MOSs, taxiways and

parking aprons.

RRR operations should be considered one of the prime missions of the ECC

* after an incident and thus should apply its full resources to accomplish the

RRR mission. However, due to the limited amount heavy equipment and civil

engineering support equipment (CESE) available, the ECC should be prepared to

accomplish base damage repair simultaneously. After the RRR mission is

complete, all of the center's available construction assets can be applied to

the repair of non-airfield facilities.

•�ergency Operation. Phase Reqirement.

RRR operations can be broken down into several distinct phases with each

phase containing several supplements. These phases are:
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a. Survival Phase.

(1) Review RRR Plan.

(2) Coordinate with Air Operations and Fire Department for

Airfield procedures and support.

(3) Test communications.

(4) Inspect stockpiles and local routes. Inventory quantity of

material available and report inventory to ECC. Disperse materials, if

* time permits, and restock mineral products as close as possible to

runways and taxiways.

(5) Inventory FOD cover material. Advise ECC of current

inventory.

(6) Reconnoiter airfield complex. Install additional runway and

taxiway markers to allow for easy damage assessment recording and

reporting.

* (7) Construct MOS edge and "distance to go" markers.

(8) Check or construct an expedient runway lighting system.

(9) Prepare CESE for operations. Load and disperse equipment.

(10) Disperse personnel.

b. Assessment Phase. See damage assessment chapter for details,

Chapter 5.

(1) Conduct damage assessment

(2) UXO Sweep/Explosive Ordnance Disposal

(3) MOS Estimate/Selection/Layout

c. Recovery Phase.

(1) RRRT Mobilization

(2) Crater Repair Operations

(3) Spall Repair Operations
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(4) Runway Clearing/Sweeping

(5) MOS Marking

(6) MOS Lighting

(7) Installation of Mobile Arresting Gear

d. Airfield Restoration. This phase provides permanent repairs to

airfield facilities. Permanent repairs should not be conducted until:

(1) Primary and several secondary MOSs established.

(2) Sufficient taxiway and parking apron is available.

(3) Threat of airfield attack is no longer imminent.

P3R Organization

Proper organization is critical to maintaining command and control and

efficiently executing RRR operations. Non-augmenting and augmented RRR

organizations and plans must be developed. RRR training and exercises should

be conducted to execute this organization. The organization should field as

many hauling, runway clearing and crater repair crews as the on-site CESE,.

material and personnel will support. As a result, each member of the RRR

organization should understand the entire RRR operation, organizational

function and assigned task accomplishment.

Emergency Command Center (ECC) Oversees and directs the overall Station

recovery actions including facilities operations.

NMCB RRR Command Center. Oversees and directs efforts of the

Battalion/Detail RRR organization. Will report to or be part of the Station

ECC per operational control direction.

Damage Assessment Team (DAT). Responsible for reconnoitering and

surveying the airfield and station facilities to identify, locate, report, and

assess the extent of attack damage. See Chapter 4 for detailed DAT process.
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Minimum Operating Strip (MOS) Team. Responsible for plotting and

recording DAT information and make recommendations and estimations to the FCC

OIC at prospective MOSs.

RRR OIC/AOIC. Directs the in-the-field RRR operations.

Crater Repair Crews. Responsible for removing damaged pavement

surrounding or in the crater and backfilling the crater. Includes engineering

capability to determine actual crater diameter vice apparent crater diameter,

* as required.

Hauling Crew. Responsible for stockpile operations and hauling crushed

stone or ballast rock fill for use in backfilling craters.

Runway Clearing Crews. Responsible for clearing and sweeping the runway

of debris.

Crater Support Crew. Provides refueling and water distribution (for

compaction) services to crater repair crews. Provides mechanic/equipment

* repair services to crater repair, hauling, and runway clearing crews.

Spall Repair Crews. Responsible for repairing bomb and cannon spall

damage.

FOD Cover Crews. Responsible for installation of FRP mats, concrete

slabs or regulated set/high early strength concrete utilizing a cretemobile.

Personnel from other crews should be available to form or augment the FOD

cover crews.

Minimum Operating Strip (MOS) Marking Crew. Marks the perimeter of the

MOS to delineate from the rest of the runway.

MOS Lighting Crew. Sets up expedient airfield lighting system for the

MOS and repairs the existing runway lighting system.

Mobile Aircraft Arresting System (MAAS) Crew. Installs and sets up a

mobile aircraft arresting system.
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The assignment of civil engineering support equipment (CESE) and other

RRR equipment is dependent on availability, personnel and RRR organizational

structure. A major constraining factor in the RRR organization is CESE

availability. Table 6.1 provides the recommended CESE listing for NMCB air

detachment or small detachment.

Table 6.1. NMCB Air Detachment or Small Detachment CESE
RRR C•R CiZ3 ASSIG!NUNT QUNITY

RRR OIC/AOIC 3/4 T UTILITY TRUCK I EA

OAT ARMORED VEHICLE 1 EA

HAULING CREW 5 T TRACTOR W/35 T TILT DECK ECC:060701/086231 1 EA

10 T DUMP TRUCKS ECC:064401 2/CREW

5.5 CY WHL LOADER ECC:453152 1 EA

RUNWAY CLEARING CREW GRADER ECC:442001 1 EA

TRACTOR/SWEEPER ECC:487501 1 EA

MAGNETIC SWEEPER ECC:571011 1 EA

• CRATER REPAIR CREW LOADER ECC:453031/453152 1/CREW -

DOZER ECC:485021 1/CREW

COMPACTOR, VIBRATORY ECC:463523 I/CREW

FLOODLIGHT TRAILER ECC:511022 I/CREW

COMPRESSOR, 250 CFM ECC:313501 1/CREW

SPALL REPAIR CREW 2 1/2 T CARGO TRUCK 1/CREW
* CRETEMOBILE CREW UTILIZE CRATER REPAIR CREW CESE ECC:VARIOUS

CRETEMOEILE ECC:242501 1/CREW

RT FORKLIFT OR CRANE 1 1/CREW

FORKLIFT 1 EA
MOS LIGHTING CREW 2 1/2 T CARGO TRUCK ECC:036031 1/CREW

MOS MARKING CREW 2 1/2 T CARGO TRUCK ECC:036031 1 1/CREW

MAAS INSTALLATION CREW 5 T TRACTOR ECC:064512 1/CREW

* (COMCBPAC/COMCtLANT OPLAN 9009, 1990)

Damage Preparation

Crater Preparation

Crater repairs consist of clearing debris from the crater, removing

damaged pavement, backfilling the crater and installing a Foreign Object

Debris (FOD) cover. The debris clearing, pavement removal, and backfilling

* procedures are generally the same regardless of the FOD cover method utilized.

Crater preparation is required prior to the installation of the FOD cover.
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Each FOD cover method might require various preparation degrees and

compaction. A typical preparation is as follows:

a. Clearing debris from the airfield.

b. Determining actual verses apparent crater diameter.

c. Removal of upheaval pavement.

d. Removal of large ejecta from inside the crater.

e. Backfilling the crater with ballast rock, fill and clean ejecta.

f. Backfilling the crater with crushed stone.

g. Compacting the crushed stone.

spall Preparation

Spalling creates large areas of the runway unusable due to the excessive

surface roughness. Spall preparation is required prior to filling spall area.

a. Clearing debris from the airfield.

b. Removal of all water and/or ice in cavity.

Foreign Object Debris (FOM) Cover Methods

Their is a debate over the optimum FOD cover to be utilize to repair

aircraft road surfaces, because each FOD cover system has advantages and

disadvantages. No optimum repair method exists and a "menu" approach is

recommended to determine the repair method(s) to be used. The actual method

combination will depend on the materials, personnel and CESE available, as

well as the weather conditions. The methods described are only provided for a

basic understanding of the method and installation procedures. The Naval

Construction Training Center FOD Cover Instructional Course and the Air Force

Engineering and Service Center Course materials provide information on a much

greater detail.
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Crushed Stone Without a VOD Cover, Figure 6.1

The FOD cover consists of compacted crushed stone over a compacted

subbase. This method should only be used if none of the other FOD cover

methods are feasible or time does not permit a more permanent repair to be

conducted. "Crushed Stone" refers to a well graded, high quality crushed

stone meeting gradation, hardness, and abrasion requirements of NAVFAC

GUIDESPEC NFGS-02233, Graded Crushed Stone Aggregate Base Course for Flexible

Pavement. Repair operations should take the following steps1 :

(1) Clear debris and determine upheaval.

(2) Remove upheaval after determination is made as to extent of

damaged area.

(3) Place geotextile fabric in the bottom of crater, if

available. Begin fill procedures using stone fill or ejecta, not

greater than 12 inches in size. Crater should be filled and compacted

to approximately 18 inches below grade. Compaction should be completed

with at least two or three passes of a bulldozer or grader.

(4) Place a geotextile fabric, if available, on top of the debris

or ballast rock to prevent water inflow into the aggregate fill and

prevent the higher quality stone from settling into the ejecta or

ballast rock.

(5) Backfill in two 10-12 inch lifts using crushed stone.! Pack

first lift to 95% and the second to 100% in accordance with ASTM D1557.

(6) All excess material should be scraped off and the crater

level should be flush with the surrounding pavement.

1Repair sequence is established using 20th NCR Student Handbook, CBLANT/CBPAC OPLAN 9000 and
experience in method placement from military tour in Iceland. Other subbase methods may be used,
but will not be provided,see references for further details.

58



(7) Conduct a final surface roughness check to ensure that the

surface does not exceed tolerances. If it is not within tolerances, the

repair is unacceptable. Repair the unacceptable areas using the

procedures outlined above.

(8) Sweep around the crater and continue sweeping the airtield

until the pavement surface is free of all debris.

(9) A permanent repair using high early strength concrete should

be made as soon as flight operations will allow. Until this takes place

the patch should be inspected at a minimum of every 50 passes.

Figure 6.1 Crushed Stone FOD Repair

it" fM/US aacD CRUSD STOMt 18"- 24"

GIOTUXTILE LATE

DEMlS BAWXLL
- bOTHUIl LAU TU Nm 12"

\ - 13" TO 24." FUN PAVO- /131CR

Precast Concrete Ilabs, Figure 6.4

The precast concrete slab FOD cover method consists of precast concrete

slabs (2m x 2m x 15cm) over a compacted stone subbase. The method is

preferred by the United States Air Force, Europe. The advantages of this

method include low cost and long shelf life. The disadvantages of this method

include equipment and labor intensive.

The slabs are formed and poured prior to the attack and stored on-site.

Concrete steel design diagram is shown in Figure 6.2.
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Figure 6.2 Precast Panel Form Plan and Details (20th NCR, 1993, 1.62-2)
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Repair operations should take the following steps 2 :

a. Clear debris and determine upheaval. Mark out for a whole number of

slabs in order that no slabs will be required to be cut to install cover, see

• Figure 6.3.

Figure 6.3 Typical Mark Out and Removal Plan (20th NCR, 1993, 1.62-4)

I I I I e I I N

St I I I I

COLANT/CSPAC OPLAN 9000 and experience in method placement from military tour in Iceland. Ot•her
subbase met•hods may be used, but will not be provided, see references for further details.
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b. Remove the upheaval after determination is made as to extent of

damaged area.

c. Place geotextile fabric in the bottom of crater, if availabli.

Begin fill procedures using stone fill or ejecta, not greater than 12 inches

in size. Crater should be filled and compacted to 10-12 inches below grade

mark.

d. Place a geotextile fabric, it available, on top of the debris or

ballast rock to prevent water inflow into the aggregate fill and prevent the

higher quality stone from settling into the ejecta or ballast rock.

e. Backfill with 3/8 inch gravel or crushed stone (NAVFAC Guidespec

NFGS-02233, Graded Crushed Stone for Flexible Pavement) to 4 to 5 inches

thick. Pack lift to 100% in accordance with ASTM D1557.

f. Screed or skim crater to 5 1/2 inches below grade level. Level area

with sand.

g. Place and install slabs using a screed beam or other lifting device

using the slab built in key ways. Settle the slabs by rolling heavy equipment

over them.

h. Conduct a final surface roughness check to ensure that the surface

does not exceed tolerances. If it is not within tolerances, the repair is

unacceptable. Repair the unacceptable areas by repeating procedures f and g

outlined above. The final repair should look like Figure 6.4.

i. Sweep around the crater and continue sweeping the airfield until the

pavement surface is free of all debris.

J. A permanent repair using high early strength concrete or asphaltic-

concrete should be made as soon as flight operations will allow. Until this

takes place the patch should be inspected at a minimum of every 50 passes for

concrete failure and/or upheaval of slabs.
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Figure 6.4 Precast Slab FOD Repair (20th NCR, 1993, pg 1..6-3)

CONCRETE SLABS

3/8" MINUS CRUSHED STOKL.. 4" - 5"

3" MINUS BALLAST ROCK 8" - 13" H •GEOTEXTILE
0, I , LAYERS

LIECTA - 12" MINUS

NOTE: DEPENDING ON FILL TO WITHIN 18"-24" Of THE
YOUR STOCKPILE AID PAVEDMrT SURFACE. 12" MAXIMUM
CRATER CONDITION. T•E DIJMNSIONEJECA MAY 91 REPLACED

COVERED WITH CRUSHED STONE AND
PRECAST CONCRETE SLABS.

Regulated Set Concrete Utilizing a Cretemobile, rigure 6.6

The regulated set concrete utilizing a cretemobile FOD cover method

consists of a pore of regulated set or high early strength (HES) concrete

using a cretemobile over a compacted stone base. The repair is a permanent

* repair. Table 6.2 provides the recommended HES mix design for airfield

pavement repairs:

Table 6.2 Recommended HES Mix Design (CBPAC/CBLANT OPLAN 9000,1990,C-VI-C-1/2)

ITEM SPECIFICATION JMOUT/TUPZ

CEMENT ASTM C150 TYPE III 752 LBS (8 BAGS)
COARSE AGGREGATE ASTM C33 NO. 57 1900 LBS SATURATED - SURFACE DRY

ABSORPTION - 0.6 % SPGR - 2.62
UNIT WEIGHT - 107 LB/CF

FINE AGGREGATE ASTM C33 916 LBS SATURATED - SURFACE DRY
ABSORPTION - 0.6 % FM - 2.80 SPGR -

* 2.62
WATER POTABLE 32.5 GALLONS
WATER REDUCER ASTM C494 TYPE A,E,F,G 37.6 OZS - MASTER BUILDERS POZZOLITH

LL960

ACCELERATOR ASTM C494 TYPE C 120.0 OZS - MASTER BUILDERS POZZOLITH
122-HE

AIR ENTRAINER ASTM C260 TEMPERATURE DEPENDENT - OPTIONAL

A cretemobile is a mobile concrete unit which carries unmixed materials

(sand, cement, aggregate, water, addetives) to the site where it mixes the
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concrete to design specifications. The unit may be resupplied for continuos

concrete manufacture, if necessary. A typical cretemobile is shown in

Figure 6.5.

Figure 6.5 Top View of Cretemobile (20th NCR, 1993, 1.65-7)

0

sum ca Lit" C5Jin

Repair operations should take the following steps 3 :

* a. Clear debris and determine upheaval. Unlike the precast method, the

only restriction for mark out is the extent of damage.

b. Remove upheaval after determination is made as to extent of damaged

* area.

c. Place geotextile fabric in the bottom of crater, if available.

Begin fill procedures using stone fill or ejecta, not greater than 12 inches

in size. Crater should be filled and compacted to the 18-24 inches below

grade. Compaction should be completed with at least two or three passes of a

bulldozer or grader.

d. Place a geotextile fabric on top of the debris or ballast rock to

prevent water inflow into the aggregate fill and prevent the higher quality

3Repair sequence is established using 20th NCR Student Handbook, CBLANT/CBPAC OPLAN 9000 and
experience in method placement from military tour in Iceland. Other subbase methods may be used,
but will not be provided,see references for further details.
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stone from settling into the ejecta or ballast rock, if available.

e. Backfill in using 10-12 inch lifts of either 3" minus ballast rock

or crushed stone to 6-12 inches below grade. Compact last lift to 100%.

Place a geccextile on top, if available.

f. Pour HES or Regulated Set Crete using the cretemobile. Finish

concrete to meet surface roughness required. Figure 6 provides finished

product appearance.

g. Sweep around the crater and continue sweeping the airfield until the

pavement surface is free of all debris.

h. Even though the cretemobile method is a permanent repair the area

should be inspected at a minimum of every 100 aircraft passes after the

initial 50 passes.

Figure 6.6 RSC Utilizing a Cretemobile FOD Repair (20th NCR, 1993, 1..6-2)

,/ ' ~ ~ ~ ~ 6- 1--2-tn, ,ts •

GEOTERTILE LAYERS

3Y HiNuS BALLAST ROCK

NOTE: USE WHEN CRATER CONTAINS WATER 0 DElBS
tIS UNSU IT ABLE. .

Fiber Reinforced Polyester (FRP) Matting, Figue 6.7

The FOD cover consists of fiber reinforced polyester matting over a

compacted stone base. Repair operations should take the following steps4 :

4 Repair sequence is established using 20th NCR Student Handbook, AFESC Volumes I and II, and
CBLANT/CBPAC OPLAN 9000. Other subbase methods such as sand grid, choked-ballast and cheap-
ballast methods may be used, but will not be provided or presented. See References for further
details.
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(1) Perform Steps 1-6 of Compacted Crushed Stone Method

(2) Assemble mats adjacent to the site and tow to crater.

(3) Cover crater and secure mats to surface.

(4) Conduct a final surface roughness check to ensure that the

surface does not exceed tolerances. If it is not within tolerances, the

repair is unacceptable. Repair the unacceptable areas using the

procedures outlined above.

(8) Sweep around the crater and continue sweeping the airfield

until the pavement surface is free of all debris.

(9) A permanent repair using high early strength concrete should

be made as soon as flight operations will allow. Until this takes place

the patch should be inspected at a minimum of every 50 passes.

Figure 6.7 FRP FOD Repair

SA•LLAST STONE IP well

AM-2 Matting

The FOD cover consists of a steel matting over a compacted stone base.

AM-2 matting is to be only used on taxiway, ramp areas and/or expeditionary

airfields. It is unsuitable for use on runway repairs. The same placement

methods used for FRP mats are used for AM-2 matting.
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!all Repair

The FOD cover to repair spalled areas is primary a using rapid setting

cements and pea gravel over existing runway surfaces. Current Naval Civil

Engineering Laboratory (NCEL) recommendations to repair spall areas is to use

a combination of rapid setting cements and pea gravel. Recommended rapid

setting cretes ares:

Regulated Set Cement (REG SET)

• Magnesium Phosphate Cement (SET 45)

High Early Strength Type Cement (PYRAMENT)

The spall should be filled by a combination of pea gravel and cement

grout. The spall must be floated or trawled to produce a smooth, flush repair

surface. Ensure manufacturer's instructions are read prior to repairs, paying

particular attention to temperature and weather constraints.

• Airfield Marking

Airfield marking is the identification of the MOS. Marking procedures

include the obliteration of existing marking which conflict and installing new

markings on the MOS. Edge markers are used to identify the boundaries of the

MOS. If possible, a centerline should be shown as a painted broken of the

MOS. All existing runway markings that could cause confusion regarding the

MOS location should be eliminated by painting over them. Distance-to-go

markers should also be installed.

There currently is no standard MOS marking system. Once the system is

developed, procured, and prepositioned, improvised systems will be utilized.

Edge markers can be constructed of reflective painted, plywood structure,

5
Repair method and recommendations are established u~ing 20th NCR Student Handbook and

CBLANT/CBPAC OPLAN 9000. See references for further details.
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* secured with sandbags. Distance-to-go markers will be similarly constructed.

Improvised systems should be constructed during the survival phase if time and

materials permit.

Runway Lighting Systems

Power must be supplied to the existing or expedient runway light system.

The primary and back-up feeder for airfield lighting must be laid out and

* understood. Emergency back-up generators with one day fuel supply, at a

minimum, should be part of the lighting system circuitry. Airfield lighting

controls should be capable of being controlled from either the control tower

or directly from the lighting vault. Portable generator capability should

calculated and supplied for any expedient lighting system.

It is likely that a section(s) of the distribution airfield lighting

cable will be cut or disrupted. Repairs to the existing system by splicing

around breaks should be attempted first for expedience. However, if the

lighting system is extensively damaged, a new lighting system will have to be

installed. Power should be supplied from either the lighting vdult or

* emergency generators, whichever is more practical.

When the existing runway lighting system cannot be utilized because of

damage, an expedient or emergency airfield lighting system must be deployed.

There currently is no standardized system. Once the system is developed,

procured, and prepositioned, an improvised system will have to be utilized.

Mobile Aircraft Arresting Systems

• Mobile aircraft arresting systems (MAAS) are capable of being rapidly

deployed and installed. The Navy is currently developing an improved MAAS.
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The existing system, M-21, has limited mobility and requires frequent

maintenance, e

6According to COMCBLANT/C•CMCPAC OPLAN 9000.
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CRAPTZR 6
Zh5Z DoAMAa 3ZPAIR AND TRANSPORTATION SUPPORT ORGANIZATION

General Concept

The mission of Base Damage Repair (BDR) operations is to operate utility

systems and repair damaged mission-critical facilities and utility systems.

The Transportation Support (TS) operations is to support recovery operations

by vehicle dispatch, purchase and issue, refueling, material clearing and

* grounds maintenance operations. Unlike the rapid runway repair organization,

BDR and TS operation are extension of services provided during normal

operations. In order for the ECC organization to direct its resources to the

most critical requirements first, the following should be the established

facility/transportation repair priorities:

a. Clearing emergency access routes.

b. Support mass casualty and emergency shelter operations.

* c. Utilities restoration and emergency utility support.

d. Facility dry-in.

e. Debris removal and disposal.

f. Facility restoration.

Zm~zency Operations Phase Requirments

BDR/TS operations can be broken down into several distinct phases with

each phase containing several supplements.

a. Survival Phase.

(1) Review Utility contingency plans, facility priority list, and

facility hardening/camouflage list. Begin work to reduce infrastructure

damage per priorities established by the ECC.
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(2) Review contingency support plans.

(3) Test communications. Coordinate with Fire Department for

base fire fighting support.

(4) Inspect material stockpiles and local routes. Inventory

quantity of materials available and report inventory to ECC. Disperse

materials and restock if possible and time permits.

(5) Reconnoiter base complex.

(6) Prepare CESE for operations. Load and disperse equipment.

(7) Assist in evacuation of personnel.

(8) Disperse personnel.

b. Assessment Phase.

(1) Damage Assessment

(2) UXO Sweep/Explosive Ordnance Disposal

(3) In-house/Contract Decision.

(4) Contract Documentation and approval.

c. Recovery Phase.

(1) Clear access routes

(1) BDRT Mobilization

(2) Utilities Repair

(3) Structural Repair

(4) Emergency Contract Repair

d. Station Restoration. During this phase permanent repairs to station

facilities and utility systems are made. Permanent repairs will be conducted

per the facilities priority putting emphasis on critical operating facilities

* over all others.
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DOR/TS Organ.ization

Proper organization is critical to maintaining command and control and

efficiently executing BDR/TS operations. Non-augmenting and augmented BDR

organizations and plans must be developed. BDR training and exercises should

be conducted to execute this organization. The organization should field

utility operation crews and as many repair crews as the onsite manpower,

materials and equipment will support. As a result, each member of the

* organization should understand the BDR/TS operation, organizational function

and assigned task accomplishment.

Emergency Command Center (ECC) Oversees and directs the overall Station

recovery actions including facilities operations.

NMCB Command Center Oversees and directs efforts of the

Battalion/Detail organization. Will report to or be part of the Station

Emergency Command Center.

• Damage Assessment Team (DAT) Responsible for reconnoitering and

surveying the airfield and station facilities to identify, locate, report, and

assess the extent of attack damage.

Facility Assessment Team Responsible for plotting and recording DAT

information and make recomnendations/estimations to the ECC OIC at prospective

facility repairs and utility systems status.

BDR OIC/AOIC. Directs the in-the-field facility repair operations.

Utility OIC/AOIC Directs the in-the-field utility repair operations.

Base Damage Repair Crews Responsible for repairing damaged facilities

and utility systems. Includes engineering capability to determine actual

damage vice apparent damage, as required.

Utility Operating Crew Responsible for operating the electrical, water,

and heat plants on the station and outlying sites.
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TS OIC/AOIC. Directs the in-the-field transportation support

operav;ions.

Transportation Assessment Team. Responsible for dispatch and tracking

information of all transportation assets. Includes estimating equipment

repairs.

Transportation Support Repair Crews. Responsible for operating heavy

equipment in assistance to the repairs of damaged facilities and utility

systems. Includes demolitiLn capability, as required.

Transportation Equipment Repair Crews. Responsible for transportation

equipment repairs.

Work Accomplishment Resourcea

Once the damage has been incurred to the facilities and the assessment

process has established a damage assessment data base, the work must be

* prioritized for completion. The organization must determine who will

accomplish the work required. The work can be completed by in-house work -

forces, augmenting forces, or by contract. The decision should be based on

availability, expertise and time.

In-house Public Works Forces. The in-house work force will be the first

forces on site to restore essential utility services, minimize facility damage

and protect the public from hazards. It must be remembered that they are the

local expertise and have the core knowledge of the existing facilities and

infrastructure systems and condition of such systems. They also will remain

to carry on the repairs and take equipment ownership after the emergency ends

and augmenting troops leave the area.

Seabees/NCEL/NEESA. Forces should be used for expedient facility dry

in, power restoration and mobile power sources and clearing operations.
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Service Contracts. Existing service contracts may be expanded.

Maintenance service contracts listing should be developed for use. Types of

contracts which should be used are roofing, ground maintenance, paving (road

access clearing and waste removal), custodial (interior water cleanup), refuse

collection and disposal. Small purchase contracts can take up some of the

remaining work load.

Letter Contracts. Authority must be approved to use other than full and

* open competition. Primary use should be considered in roof dry in and repair,

power poles. Bidders lists are prepared and work announcements posted.

Following work commencement the scope and price were defined and negotiated.

Job Order Contracts. Job orders are cut to contractors similar to in-

house job orders. The work is accomplished on a unit price per type job

order.

Firm-fixed price Contracts. Larger contracts should still be conducted

* under firm-fixed price contracts. Large rereoofing, paving, fencing and

piling work is not recommended for use with the other contract methods.

Military Construction Contracts. Contracts should be used to replace

facilities or major utility systems replacement.

Vehicle and Real Estate Leases. Vehicle and real estate leases may be

required to obtain the necessary vehicles to support augmenting troops and

real estate to support emergency shelters, material staging areas and

augmentation beddown. Respective Naval Facilities Engineering Commands and/or

local planning and real estate officials should be contacted for lease

expertise.

.Support Functions

The organization will be responsible for support of other higher

authority support functions. These functions may include:
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Mass Casualty. Various disaster sources may cause not only property

damage but loss of life. The organization may be called upon to provide

vehicle transportation, heavy equipment operators, establishing field

hospitals, and emergency center support.

Threat Condition. Different threat conditions caused by hostile actions

may require various actions by the organization to support law enforcement

actions and personnel and facility safety. Appendix F provides an example of

Public Works support plan for threat conditions.

Non-combatant Evacution or Civilian Evacuation. Military or civilian

evacuation may require various support ranging from transportation to setting

up emergency evacuation centers.

Repaiz Actions

A minimum of temporary repairs should be made. It is realized that it

is impossible not to make temporary repairs, but when the choice between a

temporary repair and permanent repair is minor the permanent repair should

always be chosen. This can be a key time saver to the organization, because

the less amount of rework in an emergency operations situation the better the

organization can priority remaining work without the added burden of doing

work twice (parallel to everyday operations).

The manner by which repairs are made should also be discussed

thoroughly. Repairing or restoring to previous condition may be building

problems for the future. Examples include:

a. Overhead utility lines should be considered to be place underground,

if feasible. Many choices are based on current cost. However, if a hurricane

hits your area on the average of every 10 years, the cost benefit analysis

should show a definite cost savings by installing underground lines now. This
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provides a greater service to the customer and decreases the chances of damage

in the future.

b. Building reconstruction should use the most stringent building codes

available. Building to substandard code or design requirements is placing

undo burdine on the facility user, your maintenance personnel and have reduced

lifetime expectancy. This is not to mention the cost of repairing the

facility everytime above average weather conditions approach the area.
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* CHAPTZR 7
CONCLUSION

This document is intended to provide a starting point for military and

• civilian public works departments in developing an emergency operations

doctrine to handle any predictable incidents based on factors such as their

mission, economical importance, geographical locatior, and personal and public

safety. It deals with common circumstances which public works departments

will be required to deal with or be subject to reply to during the

preparation, assessment and recovery operations following a hostile action,

natural disaste or man-caused disaster. The organization, preparedness plans

0 and facility contingency operations are essential for the public works staff

to quickly react and minimize the life loss, property damage and environmental

impact while sustaining operational and business services.

* If it done correctly, limited service operations are only disrupted in

localized areas for short periods of time and the news coverage is about the

personal losses. However, if it is done incorrectly, the city or base is

without a major service (i.e., water distribution) for an extended period of

time slowing and bogging down the repair efforts and the news coverage is

about the lack if services provided to the area residents already suffering

from the trageev personally. Disaster preparedness can not and should not be

• taken lightly. All major infrastructure systems should be examined,

requirements known and documented, back-up operating procedures established

and incorporated into everyday operations. This system will provide the

public works director with the knowledge and competence neces..ary to handle

all emergencies and support higher authority when called upon to react. It is

unreasonable to think that the document will provide the answers for every
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* problem, but it will provide a starting point for the assessment, recovery and

restoration of infrastructure problems in a quick logical manner.
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APPENDIX A
• KEY TEZMS AND WARNINGS

ZOSTI L ACTION

Alarm SYstem - A series of bells, sirens, whistles, horns or other devices

used to warn of impending action or safety. Most alarm systems consist of the

following conditions

All Clear - No impending threat.
Condition Yellow - Probable attack.

* Condition Read - Imminent attack or attack in progress.
Condition Black - After attack.

Mission-Oriented Protective Posture (MOPP) Operations - MOPP levels are

determined by the threat of chemical, nuclear, or biological weapons use by

• the enemy.

THREATCON ALPHA : A general warning of possible terrorist activity, the

nature and extent of which are unpredictable.

THREATCON BRAVO : This condition is declared when there is increased and more

predictable threat of terrorist 3ctivity even though no particular target is

identified.

THREATCON CHARLIE : This condition is declared when an incident occurs or

when intelligence is received indicating that some form of terrorist action

against installations and personnel is imminent.

THREATCON DELTA : A terrorist attack has occurred or intelligence has been

* received that terrorist actions against a specific location is likely.

HMRRICANES

Tropical Disturbance - First stage of unstable weather that may develop into a

hurricane.
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• Tropical Depression - The tropical activity has a low pressure area that could

become a hurricane. Highest wind speed is 38 mph.

Tropical Storm - Wind speed of 39-73 mph. Low pressure area is well-defined

by rotating circulation.

Tropical Storm Watch - An announcement that a tropical storm poses a threat

within 36 hours.

Tropical Storm Warning - Tropical storm is expected within 24 hours.

• Hurricane - Once a tropical storm's constant wind speed reach reaches 74 mph.

Hurricane Watch - An announcement that a hurricane is expected within 36

hours.

Hurricane Warning - A hurricane is expected within 24 hours, however, because•
of uncertainty i. hurricane path the time could be only hours.

CAN7 VLCT z T STORM SuiRE
CAT ________ BARO PRESSURE DAMA-

* ONE 74-95 MPH 28.94" or more 4-5' Minimal
TWO 96-110 MPH 28.5"-28.93" 6-8' Moderate

THREE 110-130 MPH 27.91"-28.49" 9-12' Extensive
FOUR 131-155 MPH 27.17"-27.90" 13-16' Extreme
FIVE OVER 155 MPH Less than 27.17" Over 18' Catastrophic

Source: National Hurricane Center

TORNADO

Tornado Watch - Tornado, severe thunderstorms, or both are possible.

Tornado Warning - Tornado sighted.

WINTER STORM

Traveler's Advisory - An announcement issued when enough ice and snow are

expected to hinder travel but the anticipated conditions are not serious

enough to require warnings.
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Freezing Rain - Forecast when expected rain is likely to freeze as soon as it

strikes the ground, creating a coating of ice on roads and walkways.

Sleet - Small particles of ice mixed with rain.

Winter Storm Warning - Heavy snow, sleet or freezing rain are expected.

Winter Storm Watch - Severe winter weather possible.

Blizzard Warning - Heavy snow and winds of 35 mph or more are expected.

Severe Blizzard Warning - Very heavy snow is expected with winds over 45 mph,

* temperatures below 10 degrees and visibility reduced.
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* ~Army Corps of En~gineers (The Military Engineer, 1993)
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Air Force Engineering and Services (The Military Engineer, 1990)
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* Coast Guard Civil Engineering Organization (The Military Engineer, 1993)
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Emergency Capability Listing (The Military Engineer, 1993)
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Emergency Capability Listing

Alabama Arizona

* ALABAM4A Phone: 1203) 5335.9755 Comma:t Robert R. Wesmls RZ N
FAX. t205) 535-9756 Phase: (M0) 53"1439 A U
Capabilities: E F H4 L 1 3 10 FAX. t205) 539-2011I

Alabtame a Emqpay aemetC*Vebhtm: F T 3 5 7 Arbamis Ohie.. ad Imesergee
Chinese. AL 35111411-51" Lviwtpese elis. lat. Seriule
Ceeleg: Philip Maeb OW~Mgh.. AL. 35205 Roy I. Weelee has. Pb S AZ INN
Phaem: (26) I230220 Comma:. La Hayes. Livuam Aubege, AL 36330 Coutais: Wilims D. LeebuegiFAX: (29)280.2696 Phaee: (205) 933-0633 Cognnoee: Vish Vm Phaee: 462) 231)4245

FAX: (20) 933-6711 Phase: (205)3826-6100 FAX: (402) 23164211Obeebarer & Associates. lee. Caaebdiusm: 3 FAX. (M0) 1264232*Lownienabsem. AL 36752 CaeebsiauE F H102 3 5711 ATIa. I
Counaer: Lyw Davis Blecbbue ft61.ami Teslieg mee. Phemm~ AZ 350 17Piecse: (205) 265-0206 Deceow. AL 35601 COVes: David P. hey'esFAX. (205) 265-0207 Comma: Ra. Stepot i Veram Lame Pheems: 4602) 241-1097Capabulities: EF IT 1 312 Phae:(205) 336-06 FAX: (602) 234-0699

FAX: (205) 350-9507 ALASKA Capebdimaes E H i3almm sute. Capabltes: m 10 3 10
N4.egomery. AL 36101-0949 Almoke Olw66ee at LaWpaeY Ca,.. Tlsky SeeL mle.Comsag: Disny Cum 0-a.. fla. & catee Sewiee Vhsfeaa. AZ I50NPhase. (205) 244.400 H-- t ills, AL 3580 FeOt MWehm Ie AK 01963356 Coolan Elizbabet SomemanFAX: (205) 271-8790 Coeetee: Richard 0fe Coema- r: k I'm a l Now" Phae: (6102) 275-3999SCapebilities: E F I T 1 3 12 Pieces: 1205) 539-3016 Plmea (7 42117111111 FAX (412) 39M9~

FAX (20) 5393074 FAX: (9071 438.7M3 Capshboee a F 1 1 3 5Urasa At Raew lew. Capebdimmur. HO0 3 10
M~obule, AL 35616 Amisheueep Mdeaemiapel Light & call aer AntonioeComma: Jig G34YSlI eg-trbIeWap Eoou. I-e I~ Tuisa AZ 35711N.Phone; (205) 450-295 Hueaytivle, AL 35801 Aaebmeee, AK 91941) Cumt Finds Id. FMAFAX: (205) 450.7247 cosmme. Tm.? (-ran) Cait.mebtsu Prim (Col-. USAF. Phae. (60) 750&7474Capabiliies: F N143 7 10 Ctmmaa Ran.) FAX, (M0) 7W07470

Plana.: (205)53514= now. (an7 263-5275 Capailiie: F 12 234Cae, & Amatmem goatee. lee. FAX. (M0) 55 1 06 FAX: (W 727&496)0patents, AL 35124 Capabb~alew.F T3 CepubitimteaIISl 12 raler.Ims.
Comaet One F. Carr. Jr. pbode. AZ amsPhone: (20) 664449 ftb. WfIghe & Am&.. lee COMM aaun Comm ado 3 a wiFAX: (20) 664.9485 Deane. AL 3540 A-ele-.pt AK "SO! -3577 ibm. (0am 275.5660Capabilites: P I L? T 3 5 Conetac jel N. Pooh comentMan 11- If FAX (M0)9113.11101

Phone: (205) 353.3937 Phn&- (99? 274464W Cupolie F T 13 35Oters. soe~ hi.o FAX: (205) 350.2235 FAX: (1107) 276.56W
Huesains, AL 3580 Calsbiebtim F T 3 Cabitimic a353 Greener. Ise.Commae: Jack Ideilm*t To AZ 357MPhone: (205) 830.4 100 RUIT beu..lmW Cerp. Dý & mw. cwrn OhMA Loma.. PE*FAX: (205) 330.199 Bsit-gb.. AL 35242 Anmideme pAILK 995)6 P1 (6W2) 387- IBM
Capabdiites: H110 R531 10 Commen Lawueeeo 0. Nicholes" Coment liebic L. Faster. PS FAX (60) 374638

ftg*ent (205) 9105-7537~ -ha (967) 562.3366 Cgepe .la F T 13 3ates,. See. melee" & Mainirs FAX: (20) 9954740 FAX: (907 562-129?

hlobt&LAL 3491 anewmeT3Sl CaId.EL)5gm sue.ee~~t~eCosaw Donal M. Loper Owb.6 Soft dadi Aimk lee Do ~ gg oý Phanto AZ 3504Phase: (205) 343-9713 IN tp ). AL 36))) Am-ep AIL 99503 C0omet Waflm 0. mw.PEFAX: (205) 343-9717 Comem Raised H. Vsb cement WISH. P. Jý Pln (6W0244-2664Capabilities: F I T 3 5 Rueie (205) 2113-64811 Ph...: (907)5-2.266 FAX (#U2)279.32200FAX: (205) 2661-4509 FAX: (1007)563.393 Caelm lis 9 IF 1 3 5 9Um5 Uactipsedi Ordinance.lIes. Capoebitji 12 312 Capabiiis IL 3 135310
Humarvi))e, AL 3580 meaed tomeubg bie..Comem Reben T. Fey, St. Universal cosme. Ce. lee. Tryalt, MyseI.. Efte.. Olam semlem mb o KaePhasee: (205) 536.446 NememyilJ. AL 35326 Atcaepbas AK "9901 TOaMe AZ 65719FAX: (205) 536.4059 C48em Lt J. Glover Comment Tad Tiabised Comm= LeWia IL NomadCapabiltiese: H IK T 3719)10 Phoeae: (205) 461-0568 Phome (9017) 2794-63 Phae- (602)3344045

FAX. (205) 4614731 FAX: (907) 274-7679 FAX: (6W2)364404Pg. Leiisaxee & AsOeseatee Capblmienjmeg F T 3 5 Capebilbe= 9 F) 13 Capelbeism: F 13 12
Ia".

* Timeealoosse, AL 35403 Wok1 Hayide & Aaesehlse leM usgi.sc. RubeeedAmem AmeebseContext Robert W. Casel~sl Mobile. AL 36609 .Asicimmulm AK 99503.2700 Ph.... AZ 350MRoase: (205) 752-5543 Conut OsegI K. Cheedle. PE Coma= Lao vise Sebiss. Jr. Ceme~t F~II RebatsFAX: (20) 752.404 Roe.s: (205) 344-4744 Phae.: (907 276-4245 Riase: (60) 2754630Capabdinitie: F H L 0 1 3 10 FAX: (20) 3444963 FAX: (907) 2-56.63 FAX: (602) 275-4331
La oasresGop m.Capshfiliit F H10 12 310 Capabiuities: EF H3 5 CapabidisaetE FI T3 5

Huntsville. AL 35801 Wateepe C P 11 U. SA gmomre. lee.Comea: G. Patrick Harm Heamml~e. AL 3530) Phonate AZ 350)5
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Emergency Capability Listing
Arizona California

*Coacact Tom Lewczyciu Sept. l1aximeeraCewp. J. C. Chaag & Associtaes. Ise. Keviouameala Seime" & Kolow-e
Pbome: (602) 257-4699 Newport Be"ch CA 92658 Tommac. CA 90501 Wa& Iac.
FAX. (602) 257-0106 Contact: Henry W Hasmeker Commact Jerry C. Chaug Concord, CA 94520
Capabilities; E F L T 1 3 512 Phoae (714) 476-3400 Phooe: 1310) 212-7644 Commact Chuck Smag

FAX: (714) 721-7141 FAX; 1310) 212-5272 Pboa. 01l0)683-4033
SIC Dome.ti. Capebiitses: E F T 1 3 Capealmituas E F HI I 12 35 FAX. (5 10) "85-5323

Pboemau. AZ £5016 Capabilities H 3 9 10
Coomeat Larry Hansom 3....1. & Aseedele Cooeves Consultants. Inland
Phoas: (602) 279-3541 Onads. CA 94563 capie GROCOM' lac.
FAX. (602) 279-1334 Comate: Anthony A. Braccia Redlands. CA 92374 Se. Dweg, CA 92121-2974

*Capabiltie: EF HL 1 3 10 12 Phone: (5 10) 254-65 70 Comarac Surve. C. Helffich Comatc: Cevud F. Leek.
FAX. (5 10) 254.0295 Phime: (714) 79"054 Fbi.,. (169) 355-6900

$PC Imgimmiarg Coupe.1  Capebmulnes. E F 1 1 3 531 FAX. (724) 7W47675 FAX. (619) 553&159
Phooeix. AZ 85044 Capabiltes: EH L 13 10 Capaikliies: E HL 13210
Contact: Fred Corry M~elted Biraud.. Associates
Pbome: (602) 43$-.220 Seam AnA& CA 92705 Daenns & Moor Goesmarbl Conulantsa . lag.
FAX. (602) 431-9562 Comaac: Thou. E. Swith. Jr.. A.1C Saczumemo, CA 9S826 Sam Francisco. CA 94111
Capehilulme. E F L T 1 3 Pboee: (724) 250-5555 Comma: Kenninh A. SUrM Conetat Kum Bflal

FAX. (714) 2W50-56 Pbome: (926)387-4M0 Phase: (425) 434-940
umSad coo,. Capabilities: 13 3 1 0 FAX: (916) 337-0602 FAX. (413) 434-3226

Tucame AZ 83714 Capabdanes:E H L03 10 Capabiliaaee: EHNL 013
Contact: John E. Carlson. Sr- barn. Sad Caidwel Coseimdua
ftc..: (602) 748-7555 San Digop. CA 925106 DegeaboS Associates.. ZagIMaM Ms C. Gewieb. Im.e
FAX. (602) 750-6516 Contact: George Khoury San Fmactaeo. CA %4I0W.13%4 San Fromging. CA 94211
Capabilities: E F L 13 Pliant: (619)526-909M Contact Thomso Wenn.r Cemauct Poo E.mBot

FAX. (619) 523-9299" Phone: (425) M9-6952 ft...: (415) 3964972
Cpapbidites: F H 0 3 10 FAX. (425) 981-3157 FAX: (453) 43348739

Capabiliuies. EFI T13S5 Capabuiities:E IL R 13S37

*ARKANSAS Stae. mens.CA 95814 em OW e...ugd Col. 1M Gli Assciaese
Comma: Perry Schafer Sagrtmoess, CA 95827 Smn 3m.. CA 94M8

Oman. .1er aargeye Services Phase: (926) 444-0123 Como= Norman 3. BM.s Conat Charli Lao. St.
Conwey, AR 72932 FAX: (916)4 4 4.84 37 Pbomm: (916)364-29M . - b .: (510) 27546010
C ' - -Jamoss Lee Wha Capabilitiee: H 3.35 50212 FAX: (916) 364-7421 FAX: (326) 27"4)9
ft...: (501) 329-1491 Capalulitims: 13 Capabilities: 5107T35S758
FAX. (561) 32417~ bau & Re"# Servicse. laM

Same blte, CA 934374349 DewmgN & kernel Groher. bne.
Garve & Gamver. P.A. Coatact: Vic Bouquet Seomomee CA 9M814 Som Ask CA 9270

*Linkl Rock. ARt 72203 Phase: (30) 346-2655 Cemmet Ramdelp H. Dowma. Contat Melnd Pleclila. PE
Cometo L" Wilson FAX: (305) 928-9737 Ph...:. (916) 447-3261 Ibsm (714)5356-92
Phoee: (502) 376.3633 Capebilittee: E F I L 3537 22 FAX: (926) 447-4849 FAX: (714) 75S4577
FAX: (501) 37241042 Capabilities:h F3 Copmbitium E:F T 13
Capabilities: 1 3 &eg Plarep Aumdaes

Stamuneton CA 95864 A. J. Dail CAmbumede Ca. ~. b& 10& fean... ime
Coetact Roerut 0. Bragg Sems Mula, CA 91654 T ,sim CA 92616

Pb.:(926) 482-394 Contact Robort Dism Comet P--Sw W. Waste, P Li.S
Capabilities: E F I L 3 45 (2 Phase: (M0) 923-9133 Phana: (714)54M&3404

CA IO N AFAX: (M0) 922-996 FAX- (724) 5463155
an COsellaue% IM Capehiitiew.IF NO 13S5I1 Capabilities: E FL T 13 I2

Goernor,'s.~ o fne teq m gewy~ Smn Diego, CA 92127
sualee. Contact Dmatua York DownU Comugaefe C... bae. o nKm

Statemente. CA 95832-1499 Pb.n.: (6)9) 4524200 Rio visa. CA 94572 Gemk~m CA 94621
Conestw Rkbatd Andrew. ft.fl FAX: (629) 451-1694 Comma:t Doug Comfhock Comewt Pee, laid,..

Pb~e:(9()41-499Capabilities: E F L 13 Poeae: (707) 37446339 Ibm.: (520) 5684602VAXf: (916) 427421 FAX: (707) 374-696 FAX: (510) 568-2205
FX 1)47-13Jobs Corollga Rghaen Capabilities: EF LT 13 CapohbilitlE.:1L 03 510

Betrne Come..iuh Group Walnut Creek, CA 9459"
*Meals Park. CA 94028 Commac: Cadl Ganty RankO Teebmleg C-Vpeed- aedos & Now arr Ins..

Contat: William p. Simmon Ph...: (5 10) 932-17 10 Long Stack. CA 900 Omp, CA 92668
Pbomt: (425)3854-7090 FAX: (5 10) 930-0208 Commact Saem Scot Comet: arm"3. TOM.
FAX: (415) 354-7724 Capabilities: E F 3 Ph...: (310) 495-4449 Pb...: (714) 567-2771
Capabulities: F 1 3 FAX: (310) 421 64666 FAX: (724)567-2649

Camb & Anaiueeiaee sager Capabtidw- 9 F M 0 35 10 Capabilities: E F HL13 57
Mee & x.w-/craimo Loeg Beach. CA 90601 ,10*

Pleaaantoa, CA 94588 Contat £11iou H. Boo..- i 1 3- IM. IT Ceraa
Cosmac: Richard Ku or Pai Pb...: (714)895-2072 Pasaesa CA 91124 Tarresce CA 90M50

us FAX: (714) 895-1291 Costsc= Dr. A. W. Lam. Cosmat: Jim Mooney
Phase: (5210) 463-2000 Capabilities: E 3 Phase: (M5) 440-6000 Pbome: (310) 371-9933

FAX(55)43-010FAX: (313) 440461" FAX- f310) 791-25387CApX it.: (51 FL630 135 Capab.iiies:E FHI13I10 Capabilitiec:H 03 10
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Emergency Capability Lisftig

California California

*joylime 130am.es Inc. LUbby 1.0mear PlRC LaW.S.%ega. IWe Tinder Eagiawig Coman
Sacramento. CA 95834 Sam Diego. CA 92 120 San Francisco, CA 114105 Oakland, CA 94412
COnRa= Roansd Miller Contact- James Rt. Libby Contact: Demawe T Chow Commac: John Williams
Phase: (916) 924-4413 Phone: (619) 283-5424 Pliare (415) 5434180 Phose 1510) 419-61l4
FAX:.4916) 924-4670 FAX. (619) 284-3S33 FAX. (415)5S43-548 FAXý (510) 41"-1 10
Capabilities: E H 10 13 710 Capabilities. E FT 1 3 Capabilities. H3 10 Capabilities: El11 3 512

Jaykin gagiees.m Ina. Ufteft. Maceau & Ane". Preoeumimaw Service lndiesctea. Ia". Tnder toomeerlai Cemaney
Diamad. CA 9 1765 La Mac, CA 91941 Son Francisac, CA 94549 Irvine, CA 92714

* Commac: Roland Miller Commat: Gary' Unmaded Commit: Pail oandwich. Jr. Comma:s Donald J 110.1
Phose: (714) 86 1-3844 Phone: (619) 4W603112 Phone: (510) 284.3070 Phone: (714) 833-2176
FAX. (714) 860-3170 FAX: (619) 460-1539 FAX: (510) 284-3154 FAX: (714) 133.8779
Capabilitis:.EH 10 13 710 Capabilities: E L 13 5 Capabulities:E F HI 1l0 Capabilities;.EF HLI139 10

Johnson Wesehrn Gaulle Compaay The Mark Greup, Coaaerudell lRadi. Cerpersalma IlS Comsedgaea. I&e.
San Leandro. CA 94s77 tagiseere. Ine. Irvine. CA 92714 Ss&wamu. CA 95834
Commac: Laity T~na Pleasmast Hill, CA 94523 Conmmc Richard ft. Bsevaleaud COMMac: Gery Jasidetinam
Phone: (5 10) 568-8112 Comtac: Philip Ruby Phase: (714) 26141611 Phone: (916) 929-2346
FAX: (510)5M11-1601 Phone: (s 0) 946- loss FAX:.(714) 261-4605 FAX: (916) 929-7U6

*Capabilities: EF I L139I10 FAX: (S10)946-" 13 Capabilities:H 0 It3 510 Camhstinw E FH T 135 to
Capabilities: E H 0 3 10

Koller 4 Gamase Roftebmb & Chaissne. Comamilg UNS Counmoshh6 ISO.
Sean Fracisco, CA 94103 Moscowt a Edd1117 IM. toak- 3- I'em Fuci. CA 94111
COnMMc: R~be A. Falcam, Redwood City, CA 94063 San Freancisc. CA 94 107 Can" IL Mama Causeeki
Phone: (415) 621 -1199 Commac: ftoy Fedoagff COMMit Pows E. Book Phone: (415) 774-2700
FAX. (415)8114-3681 Phone: (415) 591-f300 Phose: (415) 495-4222 FAX: (415) 396-1904
Capabilities: ESF HT3 5 10 12 FAX: (415) 591.3917 FAX: (41S) U6.7536 Capabikidw.E F NT 1 35 10

x~mialtolder. IM&Capabilities: K F HI 13 5 10 Capabilitiesa E3 Vn111 sdAe l

Walnus Creek, CA 94596 Mefteif Eddy, Iae. RWUt-pineee taieetwooM In. Irvine CA 92714
Commac: Edward E. Rion San Diego, CA 92 101 Ivines, CA 92718 CAMOt ?Toy 18mmue
Phone: (510) 938-5610 Conmact Charles Pon Conses Iessen A. Pseen Pb& (714) 474- 14do
FAX: (510) 938-5419 Phone: (619) 233-7855 Phmse: (714) 753-4777 P AX (714) 261-84112
Capebilitie: LO 0I 3 5 10 FAX: (619) 233-9780 FAX: (714) 753-158M CAP~deiuis 2 F 1353

LewlCramdall. bme. C~aiiis 351 oeiim-9F1 2Va Roo Cansidanta Jie.
San Diego. CA 92121 MAT Agra. las. Seaudis Number. S... Pofthlm, CA 92 101
Contac: Johs ft. The),,... 0.E. Anabeim. CA 92807 S~im, CA 93901 Ca0Mma OssY I. Va How=a

*Phase: (619) 458-9379 CoSMmit Brim Conaum Come Bdw'd OpeM flea. (70n7)72-1132
FAX: (619) 45"3541 Phase: (714) 779-2591 Phone: ON0) 757-2M2 FAX, (707) 762-1179
Capabilities: EFH L 3 10 FAX: (714) 779-8377 FAX: (406) 757.487 Capabilitiez.:I HL3 10

Lewh %@ý ArCUUMCapeh&iiiftae.:1HL 3 3!0 Capablifiim:.LFSLI13 3S&Cm .*Id

yeats.., CA 93003 O'brhiew rdemerg AsMset., Is. &.A Sloblbeuad Proues. Ce. Sm Diegs CA 92101
Contm: Howard Leach Son Francisco. CA 9410 Meated, CA 95340 Comeat Wayne a ssdinmow
Phase: (SOS) 656-352.2 Commas: Tory Michesem Cemet Omeg Randolph Phase: (619) 525-207
FAX: (805) 651-1926 phose: (413)7M741"8 phone: (300) 523-99M FAX: (619) 231.2918

*Capabilities: EF I L 3 FAX: (415) 777.3023 FAX: (209) 383-7849 cadhimd. 1 3
Loodhilllis ft. ss.Capabilities: EF L T3 57 Capobdiline.E L T 13 712 V W D

Sa. Diego, CA 92121 Push. Arebbseft The Toanmen. Am.. Almonds CA 94501
Conmac: Charles R. ram Sa Mom*. CA 94402 Loe Angeles. CA 90033.182 Contac: ane R. Ladlea
Pbow.. (619) 4$S-7787 Commact Smutty E. Peek C-eac ViIgiel TUMONN FAIA Phi..: (510) 748-444
FAX: (619) 45S.0129 Phase: (415) S71.9100 Phoase: (213) 62S-1734 FAX: (510) 748.4441
Capabilities: I F 353 FAX: (415) 571.9302 FAX: (213) 625.18IN Cnpmbi&Lds H8101a10

aml Asmmý lem.Capabilitis: EaF I L 3 59 Capabilitmes: E FI3R17F au.Id
*Woodland Hills, CA 91367 The Ralph M. pomseea Company 31H W*silmd ills. CA 91367

Commac: Frederick Gabbardt Pasadena. CA 91124 SnczBeao, CA 95814 COmmit John Aem"d
Phone: (818) 587.9470 Contact Chue.re H. lNeuboaur Contact Chuck Klumber Phase: (Its) 596-490
FAX: (818) 587-9484 Phase: (818) 440.2310 Phone: (916) 447.7600 FAX: (113) 98.497
Capabilities: EF HL3S5 10 FAX: (318) 440.2703 FAX: (916) 443-8906 Capab)iiimdEe:F H 102 3 5 10t

LeIghtlai Wu Auer-. Ise. Cpbfte:EF1 1357 abitl*8FIT3 Whader A Kelly. Counaidag
Irvine. CA 92714-4906 Penad Coroauismnd Travis. V411`01181 Cary &Asse... gooew
Contact Dr. Jawa Vwkli San Francuco. CA 94111-1422 Smn Diego CA 92108 SmF Prsmn CA 94105
Phone: (714) 250-1421 Contaoct: John E. Perini Contact Kam. Caety CommtoL Thesis.. 1H. Purcell

*FAX: (714) 250.1114 Phase: (415)9"18111880 Phase: (619) 291-2800 Phone: (415) 346.9900
Capabilities: E H L 0 I 3 10 12 FAX: (415) 392-7271 FAX: (619) 291-0613 FAX: (415)354&9007

Capabilities: E FH 1 Capabilities: F 13 CaPOb~idwee:BF HL13 9 12
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Emergency Capability Listing

California Florida

* Wadiaed.Clyde, Coasaim"l Ph...: (303) 543-2355 Comta": -w4 r O J Blsacak FAX J407)26534250
OoklarA CA 94607 FAX: (303) 643.2034 Phamse (202) 835-1203 Calimbdiwaes E F5
Conuoc: Ufrich Luecks Caphuablites; E F H~ 1 3 57 FAX (202) 835-1310
Pines: (510) 874.3200 Capsbiliies:. E F IT 3 5 Wsked. mesah & Lee
FAX: 15 101 574-3268 Vas CeaOleassa Ins. Oriewdo. FL 32322
Capnsabifii:wE L0)35 10 Engleowod. CO 60I11 Canses Contact: DoyleE. Conad.liPE

Counat: John D Chiamlit Wasbiagio.. DC 20007 Plumse (407)55$&.5502
WoodA aI.yd. Csa~m~am Phease: (303) 796-9700 Count:c Willium C. SBake FAX: (407) 240.6320

San Diego. CA 92 1032901 FAX: (303) 796-22I Phumse: (M0) 337.6022 Capabilithes: F N 10 3 1 0
* Cnat: Ed Gsbn.Iaaa Capaulities: E FlHT 13 35 10 FAX. (202) 337-4029

Phame (619) 294-9400 Capabilimis:. E F 3 kBech Tkes Anac. Archiemsew lam.
FAX. (619) 293-7920 Rey F. Womanm, Ime. Pmeawcola, FL 32501
Capabilities: E H L 0 35 10 Deaver. CO 8022- 1842 More!"s Sw "" p o m-Cep Comma.t Jobs Time

Costact: Mike Win Waskapsas. Dc 2000 Phase: Me0) 434-5444
Phasme: (303)9406100 Counat: Alme 0. Stend FAX: (9014) 432.5206
FAX. (303) 9W01622 Phases: (202) 406-5900 Capabilites: F 4I1R33

COLORADO Capabilaties 0 F0 74025 50FX 22 2 3dt Research Corp.
* Rot F. WOeB. lee. aMevoille. FL 32578

oflv ftop ym~nw Lakewood, CO 5022l The RailbhL F6 Pewe Campasy CosM;ee LAWNa A. 3ame
Golds.. CO 911411-3997 Count:c Dr. Miccael E. Win Washisig.... DC 20005 Pleass- (904) 697.3380
Coieee: Laesmod A. DOWN Phase: (303) 960.6800 Coma Rabon M. Gogel FAX (904) 897-53116
Peiner: (363) 273-1622 FAX. (303) 900-1622 Phene: (202) 77546010 Capebulmee F 3 S
FAX. (363) M173-7 Capbabiltes: 143 5 10 FAX: (202)77S4005

Capsbdates: E F 10 13 357 &we&d Rmose Cm I~
isearra FlcIadger. la Weese & Cnemp., Doases. FIL 34761

Colorsid. Spomp, CO 8093 Colorado Springgs, CO 6093 RKTI. Aasselafe. Ie. Count Mnus. J. Abramaso
Counat: Tracy Nelson Countt Ward I. Coopsr Wubases.ge DC 20036 Phaese: (407)6877-007
Phamse: (739) 633-3003 Phase: (719) 526-5600 Conat Rom UI. Doee Vega FAX: (On7)8"-%U2
FAX. (7191 633-2269 FAX: (719) 520-0108 Phaese: (20)6833-4400 CmapebdidiasH 143 10
Capabilities:E F IT 3 Capabuiities: EF T 33 FAX (M) 887-5 1

CapsbiitiliBs:F I T 3512 =PAC C I alk
Dunas UlIckbigr. law Jacsonville. FL 3n%5

Denver. CO 10W0 3M Coelpsep Poiedwa sysam Cem Cloe WHm
Costact: Deems, L. Thaaspoos CONNECTICUT Waimms FCI1 4PAnew (9114) 448849M
Phaese: (303) 377-2900 au*a Q itFX104444W
FAX. (303) 37740621 Phase: (202) 3331-41061 Copebujniss. 33 3 0
Capab.iites: 9 F T73 O111111of torgmuy 6laoegems FAX: (202) 331-0103

warEseLoi CT "In6 Copebuilditi I F H 03 45310 a"v. liomwe a Roanoee"
KJOC liaglasesir. toe Comeaet oumse L. Mosk. MD (ishevfle, FL 3266

Deaver, CO 3027 Pines: (2M) 9411-31111111338 Wmes Nasagemam Raw. Swese. Ins. Couet Gosse AuMe
Commac: Einc Yoam8 . FE FAX: (263)247.46 Wasbiageas. VC 20036 Pheir (36) 371.737
Phaeo: (303)963-2953 Cosm pool Kavnmo FAX: (9660) 33?4567
FAX: (303) 9681-2527 Crqbus. Ims. Phame: (20) 467.4480 Capebibimsa: 330310
Capabilitimes: E F HI T 35 2 0 12 Wsflialedn CT 0649 FAX: (20)8M-09613

Coma:. Sam Swfot, PE Capebilitise. F 330R13 310 am0 WONM a-e-m fle
G9 Goeqauoum Seaoe Phase: (203) 265-4743 Pt. Weihs. FL 32547

*Fan Cars.., CO 80913 FAX: (203) 263-4748 Rey F. Wiens, Ime. Comen: L L bMdkm
Contact: J. E. Uc~evid Colembilitaes: F T 1335 Weebiaglas. DC 20026 Phase: (9004) 66114.3654
Pheas: (719) 540-9460 Cosunt rns Daly FAX:(1106) 86616052
FAX. (719) 527-9339 4mc " too- Phasme: (20) 646.656 CApebiims: 33310o
Capabilities: HO0 S 13 37 10 Rocky Hill CT 06067 FAX: (202) 6464210

Coscts= Michoel D'AIWiWi Copmbiidseir 1 0 2330537310 Gas JeaSenn sooers Arebbse
GIebe Ausoshaee-Flee AIR Phase: (203) 529-7727 1111144lo

Fakces AFS. CO 80912-500 FAX: (203) 723.7233 W. P.4 Daek, FIL 33409
contact Ram Grow Capabilitiee: F H0143330 Coma:t Desel L Godim
Phiant: (739) 550-497 FL R D Phaeow (407)613-3301

* FAX: (719) 683-3945 FAX: (407) 697.369
Caailites: ItSHI13 307312 CapolbilitimazzF T13 5

AM0 Ine. toghwesele Coosskteb DIST. OF COLUMBIA " a efl m ay 'as Glba An-fyw oe
Ft. Collins, CO 6029 oedt . opa
Contact: Ted A. Sanand 090..t of Imepeosy Proeprselesam Phase: (1104)616.31161 Maiypn Noval Coup.. Fl. 32228
Phoos. (303) 226-4955 Waeldages., DC 26669 FAX: (964) 41116236 41 DiDm & Scmbeudf
FAX: (303) 226-49731 Cooseess, Suapess L Rictu Phase: (906) 247-0330
Capobljiausi: F I 3 plena (2M) 727-3196 Aeule CorfowaplWeso .An.etu FAX: (904) 2474=0

FAX. (26) 673-2296 Oriands, FL 32809 Capabdiites: E F 10 3 7 30 32
*UnIted 2.a@1 & Cososruseen Contact: Comae Clapp

Deaver, CO60237 Freak L. 01." Ime. Phase: (407) 831-718 Gras.. Ibe.
Cometct: Sams L. Masilinedeb PE Washing.... DC 20005 Temps, FL 33607
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Emergency Capability Listing

Florida Illinois

*Contact: Fred Walkier Roa"Sum warl 81" lao. atleneter Pewer Adnsirnalerste D
FAX; (1113) 216-06317 Contact: Henry Luke Contact: Jim Lloyd
Capabilities: F H L 0 1 3 5 10 Phase: (904) 279-21 14 ftc..: (706) 283-9924 Bermsof Ok Ca"te Sormveee

FAX: (984) 279-2491 FAX: (706) 283-9923 Slse, ID 33720
Houses Lied Meyer Iic. Capabilities: F 13 53(0 Capabilitiesa: F 12 Contact: Darrel G. Waller

0rlando. Fl. 32503 Pline: (266) 334.3460
Contact: Kame Sealaw C. Vargas & Aaeeelfte. Ltd. Trea& s ea . FAX: (26) 334-2322
Phone: (407) 422.7061 Jackaonville, Fl. 32211 Lilbums GA 30226

*FAX: (407) 422-7066 Contact: Clark Varpa. PE Contact: Richard N. Garwoodi C112ZBME Is.!.
Capabilities: E F I T 3 Phomi: (904) 725-7131 Phone: (500) 5094736 Bons, ID 83707

FAX: (904) 725-4749 FAX: (404) 923-0303 Contact: P. Denns Smith
ELG. Kaudene& Sea. Ie. Capabilities:F HO03 10 Capabilities: FT 37 Pbhm: (208) 345-5310

Posarua City. FL 32404 FAX. (208) 343-S313
Contact: Robert A. Hodges ERA JimCpbliis H 0I
Phone: (904) 874-1500 Orlando. FL 321101!aaiiis 01

FAX: (904) 871 -4669 Contact: F. Donald Naegele 1s, D 33
Capabilities: F 0 1 3 Phione: (407) 325-3587 H W I oe asea s

FAX: (407)5825-3591 Conact: TIm 83333
*Jehasen Controls Worm d eIee Capabilities: E F T 1 3 Departeno of Defaene Phone: (206) 7W63456

Inc. Reasalala. MI M163444 FAX: (208) 758-2062
Cape Canaveral, Fl. 32920 Coseatr. ROY C. Price. Sr. Capabilities:E FO0T 23 10 12
Contat: Paul V. Rtoundy. III feav.: (8101) 734-2161
Phone: (407) 7114-7100FA:(0)7745
FAX: (407) 7347146 GEORGIAFA:(6)7.46
Capabilities: E F H 13 47 12 Glebal Associates - Ehekalw Anl

Georpia gEmergeney IMaao-euet jiono~u. HIj 968 ELLINOIS
Law Compnies Graow Agency Contact: Vinew Stubbe

*Pensacola, FIL 32526 Adao"a GA 3031 Phone: (M0) 422-4931 lNDab Easaqeney leaagfiement
Conact imawa Tucci Contaest: Gary W. MeCennal FAX. (606) 423-407
Phone: (904) 94-977 Phnes: (464) 624.766 Capabiliftiev: E F N L 3467 10 Agency7a
FAX: (904) 944-9463 FAX: (464)424.7265So,61"EU
C~apabilities: HO0 3 10 Js. W. c m AGMJA em

Cmte.d Marks iaeernnuenai Hilo. HI 96720 FAXe a217) 7624256
Law Eaglnerwlag. Inc. Aijant. GA 30339 Contact Staley T. Dot AL 21)725
Jacirsonville, FL 3221! CoawL Chsope P. sole Phosma: (606) 9354671 emCer ndAeeee.PC
Contact: Jim Hoeton Phone: (404) 951-292 FAX: (306 9114237 Buries, Ilas 6360! dte, .C
Phone: (904) 396-3173 FAX: (404) 933-9503 Capebilities: E F L 1 3 Cbomc n. EL 61a0

*FAX: (904) 394-5703 Capabilities: E F IT 13 35 7 Phoene: (2ss7)34a.144

Capeililes:LOT31031 Hading LaWoa AsinOinS FAX: (217) 3514-3355

LMV AaeelAte Rom Interatinl GA.Ai 11 0 Capabilities: F 0 T13
Coral Gables, FL 33134 Contact Rkcard D. Schaef Plaone: (IN6)496-400 . inene,
Contact: Hector Vearam Phone: (404) 1111.-9880 FAX: (606) 48&.7134 Fairnw Annulse, Ila6220
Phone:(305)443-2933 FAX: (404) 875-3283 Capabiidee: EHF H L 13 10 Cairvie ~Ift .M nes 622
FAX: (305) 448-3748 Capabilities: F IT3 12 PContac (636) D 397-300
Capabilties: E F IT 3 Uaeebfe Sewt a Kabllee Jimc FlAXe (636) 39746470

0 Nofewisa & Company, Jim. Honollu. HI 966133CpbltmEFT1NeMaies& Eddy Smyrna, GA 30060 Contact Fred Koknbla aaiii F 3
Suaimis Fl. 33325 Contact: Irv Hofft Phone: (M0)5S3631737 Casorpor Joe.
Contac: W. Prowats Taylor Phone: (404) 435-2241 FAX: (806) 537-532 Peocijs EL 61629
Phose: (303) $46-8611 FAX: (404) 433-3017 Capabiltiaes: EFH 13 0 12 CONN= m mekam
FAX: (305) 6446-333 Capabilities: FH LO 0hne (39 67393
Capabilities: EF H03 3 10312 Pl~reCap ain: (309) 67349538

Mo kdLem Ragineme Honolulu. HI 96634 CaPabiliti.. E L ST 13 34 12
Mass DiselAdanta, GA 30328 Cornstc K. Rappolt

Muem [slad, FL 3M97 Contact: WilliamT. Berrons Phons (30311)949-2047 Dely & Aaeeehtea ngineers. EM.* ~~Conarse George Alter Phone: (404)399-6400 FAX: (0611) 949-4M0 heg.I 32
Phne (13 62404FAX: (404) 393-9406 Capabilities: HF! 13 C noto. W. C. Ckemot. Jr.

FAX:(1113) 642-406 Capaboilities: FPHOT 12 35 Phone: (217) 352-4169
Capebilities: E F T 13 3 56 Pata now" FAX: (237) 3524065

PekBcly b&&Nap b. Me.an sd Aeeetatea Honolulu, MI 96613 Copabilities: PHI 0 13 510
Pea. meteySeab Jrala. Adams. GA 30309 Contact: Los Loper

Homestead, FIL 33030 Conact: Stouat Ayneley Phone:(306)523-5444"MAetebEnr
ConactRabct .HmsPhone: (404) 3732300 FAX: (M0) 545-733 Oak Dronk. IL 4052!

Phone: (300) 733-7275 FAX: (404) 392-5323 Capabilities: H F HI 11 357 Contact Hdifurd J. Roe abeqrW
FAX: (305) 245-9206 Capebilities: F IT 253 Plans: (706) 574.6300

*Capabilitie:F TH 0 13 510 FAX: (706) 574-929

Capaboilities: H F 13

TM9 MILITARY ENGINEER No). 56 197



Emergency Capability Listing

minois Louisiana

mama sonEgloeers Ime Wight & Company Game Liviapiona Associates, law. Fuller. M4ossbargr. Scott & May
Spriallfield. IL 62703 Dowison Grove. IL 605 15 Wichita, KS 67202 Lagineen. Ise.
Cowntc: Sergio "Satcb' Pecan Contact: Michael E. Pyre. PE Contact: Thomas Rt. Gotten. AlA/PE Lexington. KY 40511-201 t
Phone: (217) 738-2450 Phane: (703) 969.7000 Phone: (316) 265-9367 Contact: W A. Mossbarger
FAX. 1217) 733-2503 FAX. (708) 969-7979 FAX: (316) 265.5646 Phone: (606) 233-0574
Capabilities:.EF HL 12 310 Capabilities: E HO0T 1 3 510 Capabilities: I T3 FAX: (606) 254-4800

Capabilities: E F H L 1 3 10
Darne & Shifra. Elo RTX Intersaatoaa. laoc

elielville. IL 62223 Manhattan, KS 66502 Ogda. gov. & Kowa. Servicesa
ConactThmas0. hopso IfWAContact: Eric T. Dillinger Louisville, KY 40299Cotc:ToaS.Topo O APacý(1)5705 om ai re.PPhone: (618) 397-1065 hn:(1)5745 otc:DvdDa.P

FAX: (613) 397.1056 FAX: (913) 537-4307 Phone: (502) 267-0700
Capabilities: E F L T 1 3 5 Iows Emsrgeney Mgao. Divialea Capabilities: 3 5 7 FAX: (502) 267-5900

Dies Mamas. IA 54319 Capabilities: F H L 0 3 51012
Imadltfores Midwiest Ioe. contact: Ellos M. Gordea Kerr Conrad Gralisam Asset., laoc

Lemuont. IL 60439 Phone: (515) 281-3231 Printte Village KS 66208 PDR Lgasiears, Elo
Contact: Teny, Soenen FAX: (515) 281-7539 Contact: Albert Kerr Lsoington, KY 40503
Phone: (300) 633-6333 Phone: (913) 362-5833 Contact: Michael Cooper
FAX: (608) 36547196 Derraot Ceostruetlo. MSMt. Ioe. FAX: (913) 362-0337 Phone: (606) 223-300

*Capabilities: EF H 39 10 12 Dubuque.EA 52004 Capabilitia: E F I T13 FAX: (606) 224-1023
Contact: G.L. Guy, Greg Hutchinson CapabdititaaE HL T 13 10 12

KJWW Eaglasering Consultmants Phione: (319) 583-9131 Koenz Coeasa. Cs., lac.
Rock Island, IL 61201 FAX: (319) 5833-9073 Junction City, KS 66441 Praecoormifaidlly teigeare bec.
Contac: Vernon M. Warerer Capabilities: E F I T 3 5 Contact:John A. Tyay Louisville. KY 40202
Phone: (309) 733.0673 Phone: (913) 762-2995 Contact: David 9. Survia
FAX: (309) 7836597 Dermaot Itagineen. Ime FAX: (913) 762-5230 Phoneo: (502)53W-5555
Capabilities:E IT 3 Dubuique.1A 52004 Ct~abilitics: EF LSI1 3 67 FAX: (502) 5W4-40

Contact; Chaulesa L Marsden. PE Capabilities: ELI 123 5
LAste &. Kalglt & Assee., Elo Phone: (319) 583-9131 Late Dally & Drabt Cosmsltift

* ~Chicago. IL 60661 FAX: (319) 557-9073 Eagler LL Ronal &Aeeas
Cowntc: Stephen C. Mitchell Capabilities: F IT 12 3 12 Overland Park, KS 66202 Lousisville. KY 40ýO203
Phone: (312) 346-2 100 Contact: Thomas F. Lust. PE Cown:ac Rwshld Dockery
FAX: (312) 346-9725 laidece, loc Phone: (913) 8314833. Phone: (502) 6343521
Capabilities: E F 113 35 12 Betrmdodf IA 52722 FAX: (913) 831-1569M FAX. (502)4636406

Contact Paul H. Schwart Capabilities:E F IT 13412 Capabilities:BF IL T 3 12
Kadras & Associates. Ltd. Phone: (319) 359-5451

Chicago. IL 60606 FAX: (319) 359-4318 Soadb& Duh.Ie.Walkia. mel Assoeiaees, laoc.
Contact: Frank Kudrna Capabilities: F H L T Overfand Pack. KS Lezsiagen KY 40504

*Phone: (312) 738-1522 Cost .: Daniel P. O1hady Coacn: 1mm E. Maard
FAX: (312) 733-9792 The Seliessaar Asset- Ise-, A~.JP. Phone: (913) 345.2127 Phone: (606) 27394.93
Capabilitiea: 1 3 7 10 Davenpott IA 53201 FAX: (913) 345-0617 FAX: (604) 277-7903

Contact: Dale Cbhiuisan Capabilitiesa: 3 5 Capabilitiua: P 1 3 5
Mbsesasa. Stattley & Aneseeiae P.C. Phone: (319) 391-0335

Rock Iland, IL 61201 FAX: (319) 391-3635
Contact: Kevin L. Koski Capabilities: E FLT 13 57
Phone: (309) 7331-7644 E W KLO I ANFAX: (309) 7331-7691 Stanley ConeuliatsI Ie. K N U K O II N

*Capabilities: E FL T 1357 M c ,L 26
Contact: Lywn lrimit Kentueky Diea~e and KmerpMey O1111 of EmROWS=" Prpnredne

Pansions Do Leaw, loc. Phase: (319) 264-6600 Service Rae. Reuge. LA 7111164217
Chicago. IL 60661 FAX: (319) 264-6638 Fraahiert. KY 46001-414 Comantn = L. CiuBk
Contact: Red Boebet Capabilities: E F H 11 3 10 12 Cwontct: Jameas X. Eveet Phone: (500)3424470
Phone: (312) 930-S140 Phone: (5612) 5644-366 FAX. (064)342-6471
FAX: (312) 930-0013 FAX: (562)5944-614
Capabiflities: E F IT 13 @ea Bernard & Thsemes, Inc.

Howard K. Del Coseemillg Bases Rouge, LA 7066
Sanley Consu-lmua e KANSAS zn~eroso, lse. Contact: Esnewa Mayor. Jr.

*Chicapti. IL 60631 Hophinavilla, KY 42241 Phoe:es (50N) 927-4323
Contact: Dale S. Dufilba DI,~doo of Emergency Preparedness Contact: Roebot 1. Cape. B FAX: (504) 924.4461
Phone: (312) 693-9741 Tope"a KS 44462 Phone: (502)386.546 Capebiflitiea F I13 12
FAX: (312) 693-7690 Cootwet Dan L Kern FAX: (502) 1131-5122
Capabilities: H 3 4 Phonse: (913) 264-14060 Capabilities: E F H 3 10 12 Dramn £ "red.,le

FAX: (913)244-12" Don. Rooge, LA706
Roy F. Waste., bei. CT! tavkeomenaw Cownac: Charles L Cosses

Vernons Hills. IL 60061 CON[ Federal Programe Coepemndan Louisville. KY 40299 Phone: (504)924-0235
Contact- Jack Thsorsen Lnessxa, KS 66214 Contact Derell L. Hawkins, PE FAX: (504) 926-1137
Phone: (708) 918-4102 Contact: William A. Koek. PE Phone: (502) 264-7655 Capabilities: F I153
FAX: (703) 913-4055 Phone: (913) 492-3181 FAX: (502)264-7743
Capabilities: EF H10 23 5 110 FAX: (913) 492-5619 Capabilities: F H0 35 10 Dm'k..Ioapsoar.Isic

Capabilities: H 10 Now Orlain, LA 70119

1W ~THE MIUfARY ENGNEER MAAY-JUNE, 1993

OR0



Emergency Capability Listing

Louisiana Massachussents

Commat: Gaing C. Kietapsamr. Jr. Pybor. & Ooim. Inc. FAX: (301) 948-6094 FAX. (410) 7281-2992
Phone: (304) 4116-5901 Baton Romge, LA 70820 Capabilities: H 0 3 5 10 Capabilities: F H 10
FAX: (X04) 488-1714 Contact: Tom Igllart. V.P.
Capabilities: E F L T 1 3 5 phone: (504) 7*&6330 Boyle Eagaesmg Corporation Scharl.Godilrny, Iae.

FAX: (50) 769-7680 Landlover. MD 20785-5326 Bethesda. MD 20814
John K. Chaaee & AnegaelateIs& u Capabilities: F 13 10 Commac: Stephen J. Spanm Commat: Robin S. Godfrey

Lafayette, LA 70506 Phone: (301) 925-2700 Phone. (301) 657-81620
Commat: Wado Jimonvills, UDS Coaaulftaata. lag. FAX: (301) 925-4783 FAX. (301) 656&4217
Phone: (318) 268.3291 Metamnse, LA 70002 Capabilities: 3 Capabilities: 3 5
FAX: (3 18) 2"03272 Contac: Vincent Proviaza
Capabilities: 3 Phone: (504) 837-6326 Century aglanerla"G. Ine. Sboalael Anoamecleag .lg

FAX: (504) 331-8860 TowsM. MD 21204 Rockville, MD 20450
Getaeb. lot. Capabilities: E F H 0 1 3 510 Contac: Richard 0. Bul~l Conmac: Col. Paul J. Thatem

Baton Roume. LA 708 10 Phone: (410) 823-8070 Phone: (301) 590-3939
Contac: Rhaou A. Guillaume Walk. Haysde & Asnelatee. Inc. FAX: (410) 823-2184 FAX: (301) 948-7174
Phone: (504) 766-5358 Now Orieans. LA 70130 Capabilities: EF H L 13 5 Caiiabiý-4a: E F HL 1 3 710
FAX (504) 766-5879 Contact: William E. Read
Capabilities: F L T 1 3 Phone: (504)586-8I1I1 Zne ly Systems Eugineerbag lag. S8MSNIPetb. uurtane & McCoy In..

FAX: (504) 522-0554 Kensoingon, MD 20895 Blalhtinee, MD 21286
FrodeskIeL3 Harris. Iot. Capabilities: E F H 1 1 3 57 Contact: )on A. Ring Cot olU Join I 8. PE

New 0'rleans. LA 70113 Phone: (301) 946-6160 Phone (410) 406-05410
Contac: Tony Brocato FAX: (301) 946-5746 FAX- (410) 296-3580
Phone: (504) 529-4533 Capabilities: F 3 12 Cagabilibesa H 10
FAX: (504) 522-2085
Capabilities: E FI I T 3 912 Grainer. 1... ISubmits aO Anae, AM&. 11".

NI MTimoninum, MD 21093 Lumbo. MD 2070
IT Corpoatioan Contact Ed Trojan. PE Contac Hampra J. Km~wcub

Pont Allen. LA 70767 Mai-e Emergeney Mgme. Ageney Phone: (410) 561-0100 Phone: (301) 86440%9
*Contact: Bob Lewis Aqnsem. ME 84333 FAX: (410) 561-91149 FAX (301) 73140751

Phone: (504) 344-8530 Contest: David D. Brow. Capahilifies: F T I3 35 Cagimbllifis E F T 12 3
FAX: (504) 343-8673 Plines: (287 289-406
Capabilities: H 10 10 IFAX: (267) 289-479 KCI Tothnimilasem, Ime WdemeI Egoomaug la-

Baltimoreg MD 21286. Bethesae WD 201614
medaium & Maaster. Inc. T.V. Lin lateruasden contact Jack Ka& ~lge Cornla Arda ll . Waimight

Now Orleans, LA 70130 Falfouth. ME 04105 Phone: (410) 321-5500 Phonie: (301) 907-2877
Contact: W. B. Conway Contac: Henry Cygan FAX: (410) 583-1740 FAX: (301) 907-2879M
Phone: (W0)524-4344 Phone: (207) 781-4721 Capabilities: 8PH 013 1012 Capabilities: EFI10 3S5I1
FAX:(504)561-1229 FAX: (207) 7811 41530Capabilities: E F I L I13 5 Capabilities: E F L S 13 35 Mefem &aftasi Wailems, Menp I asend

Chary Chum. MD 20615 Associates
Waliemar S- Nelsen & Ce.. lag. contact Marilyn C. hus.cto Lothuvifle, MD 20193

New Orleane LA 70130 Phone: (301) 654-496 Comm= id J elauWke FE
Contac: Tom WaloA: 31 52141 Phone: (410) 496-909

Pbo: (04 32-321 ARY A "Capabilities: EF H 013 510 FAX (410)8125-5714
FAX: (501) 523-4587 Capabilitiee: E F L T 13 5
Capabilities: F H 10 3 C-amope M ~~ Atimey Puria send Jambk.

Plkelavlk, MD 2126 Baltimore, MI) 2120 WHIMY, snoft, Cox & NMPaa
* 'UIn.Contest. David A. 11491011111 Conamct cay (). wie". k. Timsudnub MD 21093

Shmevpon, LA 71101 Phas; (301) 406-4= Phone: (410)3837-01% Comma: Alsandor Whitay, kr.
Contact Albert J. Berilammina PE FAX: (361) 461.167 FAX: (410)8137-3431 Phone: (301) 252466
Phone: (318) 226-9199 Capabilities: P13 FAX- (301) %1-1194
FAX: (318) 221-1208 Usury A4is, lag. Capsiilifies: E FI I T 3
Capabdiites. E F L T 13 12 Baltimtore MD 21204 Wn 3flviremental Asscates.i * Rae

Contact Chutesf A. Mayer Collage Park, MD 20740
fastees Drbekherlff Qad & Phone: (301) 296-6500 Comma: I.E0. Paamda. P1
BaOnge FAX: (301) 29&.3156 Pliciae: (301) 1 M SSA HUS TT

*Metamea, LA 70002 Capablities ESPIT 3 12 FAX: (301)3844-4908C SE
Contact. Dale K. McDaniel Capabilities: SPFI T 2 3 57
Phone: (504) 330-0070 Alie Cotatri IN&. Naae weeh~a Emerquncy
FAX: (504) 830-0071 Baltimore. MD 21202 RTKL Amendmen, Imc. Menopuse Agnc
Capabilities: ESF T 13 3 ~ Contact J. Jay Pacoms PH Baltimore, MD 2120 ha-hok~uh- MA 81761-4317

Phone: (301) 539-727 C~antwt 11erold L. Adams, FAIA Cenmnci A. David bailli.
roome FAX: (301) 332-4594 Phone: (410) 528-860 Pbs". (SN) Mg250"

Lafayette, LA 70506 Capabilities: E P H L I13 7 10 FAX- (410) 365-2455 FAX:(966)626-263
Contact- A.L. Resi Capebilitm- E tFlIT3 5 12
Phone: (318) 233-9914 AWD Toeebmeslglas, OLac A_-hketw Reaufe Cauheidg
FAX: (318) 233-"916 Rockville. MD 20653 Mountd Mappera & ab Cambeidgia, MA 02133

*Capabilities: F 1 3 Comma- Al J. Shepard Baltimore, MD 21217 Commet: Colin LM. Smith PAIA
Phone: (301) 948.0040 Comtact:Rebtl J. HalbwtPE Phone: (617) 547-2200

Phonme: (410) 7282900
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Emergency Capability Listing

Mass4AchUSMSet Mississippi

*FAX: (637) 547-7222 Phase: (508) 9463500 Mariat Pollution Ceastal Coctac: Larry 0. Koea"
Capabilities: 3 FAX: (506)946-3509 Detroit, MI 48209 ftc..: (612) 545-7473

Capabilities: H O R 1 3 5 10 Contact: Michae Papa FAX. (612) 54543"9
geysat Aassocatea. Ime. Phase:. 1313) 849-2333 Capabilities: F H L T 133

Boston, MA 02114 SYsaN & Mnhsetary Ia.. FAX: (313) 949-1623
Contact: Jack D. Bryant Cambridge MA 02131 Capabilities: F H 10 4 10 Uewaa'd Nsessw. Ta....es &
Ph...: (617) 248-0300 Contact: Joseph F. Morsfradi Deqenotaff
FAX: (617) 248-0212 Phase: (617) 868.-3500 NTfl Censuimssa LI&. Minneapolis. MN 55435
Capabilittes: ESF 1 3 FAX: (617) 811-4012 Faturnagwa Hills. MI 48331 Contact Richoard D. Beckmann

*Capabilities: ESF11 2 12 Contaec Jeamaic C. Nayer Phase: (612) 920.446
The USW Grosp Phase: (313) 553-4300 FAX: (612) 920.0173

Bostom, MA 022 10 Unvversal nglaeerls Corpoatsion FAX: (313) 489"0727 Capabilities: E F L T 1 3 5
Contac: CliaAre A. Kalausloss, PE Boaso, MA 02116 Capabilities: E H 10 1 3 10
Phone: (617) 330.5300 Commac: Staaley D. Elkarto. Al Jabs.. CeMs&eruda Co.
FAX: (617) 343-80061 Phnse: (617) 542-8216 s.o" Isvlutmsan Graup, in&. Minneapolis. MN 55435
Capabilities: F 353 FAX: (617) 42340373 Leasial MI 4890 Contact: Douglas A. Johaso

Capabilities: EF 35 1012 Coa-tacPMW apl11111skola Phonse:(612) 831 -8151
camp Drae £ MaKe. I... Phs:(517)374-68$0 FAX: (612) 893-92 15

Cambridge. MA 02142 Vanuatu Rasps Deuslla. Is.. FAX: (517) 374-7390 Capabilities: E F L T1 3 12
0Conmac: PaOl Screams Waerstown. MA 02172 Capaloilitia: E FH 0 13 5 10

Phasme: (617) 62148181 Contact: Cbwrls C. Craew Jebmm Dano. CerpamdIS
FAX: (617) 577-7501 Phasme: (617) 924-1770 3902.1INC. LIItehlAKd M 553355
Capabilities: H 10 FAX: (617) 924-2286 Troy. MI148064 Contact: LW. Muants

Capehilmes F 1 3 5 Coomw Phi4i Holvablads Phase:- (612) 693-2871
Cab & Guyette. ise. Phase: (313) 3663422271 FAX: (612) 6939192

Camobridge MA 02139 Valuer Aasaelsts FAX: (313) 643-6225 Capailsities: E F L T 3 35 10
Comm.tHal Goya=e Somta. MA02216 Capabilities: FIT 13 512
Phase: (617) 491-566 Contact. Edrn J. Casio.s Marbbwi

*FAX: (617) 492-656 Phasme (617) 451-0044 Turineg Magrs. & Cassealmte. Ism. Minneapolis. MN $551
Capabilities: F T 3 4 FAX: (617) 451-3423 Troy. bil14806 Como=: Rebot L -Swa

Capaboilities: ESF L 13 35 Commac Susan L. Arm Plort: (612) 420-0606
Fay'. Speffard & Theesra." Inc. Phome: (313)58U6-200 FAX (612) 420."M

Lexngton, MA 20173 Kay V. Wanes. Is.. FAX- (333) 5684M23 . Capibdiho: IF 0 T353
Content Robert Com. bttageapm M8A 01303 Copablitiee: H 0 310
Pharse: (617)6863-6300 Conlator Ste" Lewis lebed & Madoes., ls..
FAX: (617)$61-6915 Phase:r (617) 229-2050 Wast NMaageasW Mhammasha. PAN 55305
Capabilities; F I L T 1353 12 FAX: (617) 22940046 Livesia 86148152 C'entuc Thuog qes baea

Capabilities: E F H 10 23 5 7 10 contat Jeff Poalm Phae: (432) 546-7401
*Th. Gesstelmoleal Grosp. Is.. Moase: (313) 462490 FAX: (612) 546-966

Neadromi, MA 02194 Waste & Sampan toosestm, ba. FAM: (313) 46246284 C"Miidess FT L 13 10
Contac: Sam. Moopby Peabody, MA 01960 Capabilties SPFI T 3 10
Phase: (617) 449-6430 Csontac Jobs D. Jolls Mr -. ~s6k a loo..
FAX: (617) 499-283 Phamme: (506) 532-1900 St. Pod. MN 55130o
Capabilities: EF HL1335S10 FAX: (S0O) 977-0100 CAnect Dave PitMask

Capaboilities: H 0 35 30 Phase: (612) 49W2000
Reward Neeus. Tromomes & MINNESOTA FAX: (412) 49W2350

*Boston. MA 021"9 Departmenteof:rem 1353

Phamse (617) 267-6710 MICH GAN St Pma. Jerom f53
FAX; (617) 236-1233 Phas (612) 29&22333 is sP i
Capabilities: F 13 35 zuesgese OMasaEaNt Dbiai FAX. (612) 29&.340 M S P I

LorolB MI 4193
hle"l CaneWodan CSMpaMy Casisia: Sheraman L Amspey RKMM ublbww Xuemnas- Managmes

SotbeSubMA031772 Pham (517) 3344163 MbsmapoWs MN4 55403 Asase
Contact Mo Habala FAMi (S17) 462-7914 conta=ct Chat Odinm Jambro, MIS M9296411
Phoase: (5061) 485-761 Phase:r (632) 333-7101 Carsomes JumsL Nows
FAX: (506) 485-7499 331 Asscateas bce FAX: (412) 342.-9M Phns (set)3524198
Capabilities: 9F LT 13 DsuroitMI 4226 Ceapbilitim- IPFS T 32 35 PAM (01) 335-814

Casmmtac Clorisompbmr P. Ki
Pasd IJL Las & Mnadmina hae (313) 963-2300 Dab~ m eie r omiaseu Caorp. JAYCORt

Belmonts, MA 02176 FAX: (313) 962-4269 Miumemap"l MN 55438 Vkclbu. M6339180
Contact: Paul EXL Lu Capaboilities: 6 F H 13 Canontt L K6 Klapsomlwo Comet Dr. PadE F. Miaker
Phone: (6M7484-4022 Ph05ms: (612) 943-566 Phese (401) 6344361
FAX: (617) 484-4076 Lasifta Iosglaarg COmpasy FAX: (612)8294750 FAX:(403) 638-773
Capebdiitse: R S 1 3 Frsakfom , 849635 CapaWl~ies 14 Copololitia: SPFI T 133

Contact Kor 3.. Loadien
* ~SAWC Usgionmmbg Is.. Phasa: (616) 352-9631 MI 3VsrW Csserte Pram A Mapamb Is..

Lakeville, MA 02347 FAX: (614) 352-7373 Dbiviios a The Cram. Corp. Imendin, MS 3920
Coutw. ht alKing Capabilities: 9 F L T 1337 Minneapolis, MN 55427 Cosect: Sav 0. ?aney
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Emnergency Capabw~ty Listig

Mississippi New Jersey

Phone: (601) 961-0112 FAX: (314) 821-5406 Phone: (314) 842-4550 KhthOaa, Mieham & Associates
FAX: (601) 91-.2867 Capabilities: E F 0 T 3 7 12 FAX: (314) 842-3266 Omaha. NE 68124
Capabilities: E F IT 13 S Capabilities: H 0 R S 3 710 12 Commac: Jamas Seebit

Burse & McDemmeI Phona: (402) 393-5430
Neeehffrle. [ftansas City. MO 64130 Sverdrop Corporation FAX. (402) 193-34t1

Jackson. MIS 39225 Contact: Dave Rid St. Louts MO 63043 Capabittlte: F T 1 3
Contact: J. Gorman Schaffer Phone: (316) 333-4375 Contact: Gordon k. Penetepo.
Phone: (601) 948-3071 FAX: (8 16) 822-3413 Phone: (314) 436-7600 Lam, EpmReman & Amoatesae. Iee.
FAX: (601) 948-3173 Capabilities: I F HO0 3 5 10 12 FAX: (314) 291-0045 Owaha NI 68154

*Capabilities: F 1 3 Capmbites: I F H T 13 10 12 Contact: Mike McMeekin
Bob Campbell & Co. Phase: (402) 494-2491

Spasea gaflamers, INC. KAnSas MO "I4I11 FAX: (402) 496.2730
Jackson. MS 39216 Conteact Dam H. Lualle. CApabulitiam: F L S T 3
Contact James Fitzpatrick Phane: (816) 531-414"N B S A ~b
Phone: (601) 9812.7766 FAX. (816) 531-8572 E A K Pohsa&M d w
FAX: (601) 9112-7769 Capabilties: E F IT3 OweahaME68"m
Capabilities: F T 1 3 NMbAaaba Clvi Dakta. Apseoy Contact Dm14d F. Prochasks

Low A. Omly Company Lincoln. MR66-U Phose: (402) 334.0755
St. Louis, MO 63 105 Comaaam 80.1. L. 8mm FAX: (402) 334-0668
Contact Guy C. Picuidi Phoea: (402) 473-1410 Copebilities: F T I T 3 5 10 12
Phone: (314) 727.2700 FAX: (402) 473-1433MISSOURI FAX: (314) 727-3051 The Imhmm Assocates Ism.
Capabilities:E IT 13 512 LaseA.Dmiy Ouem~.NE "132

State Emergency Magmpetwt Agency Omaha. ME "8114 Ceontac Roper Wasey
Jeffernee City, MO065102 Engineerineg Damage & MlmdL, Ian. Conmact James 9. impm Phoae (402) 493-480
Cante: Richard D. Bass St Louis, MO 63101 Phone: (402) 39140564 FAX, (402) 493-7951
Phaw: (314) 791-9M7 Contac: Dill Even FAX: (402) 392-8111 Capobifitime: IF N T 1310 12
FAX: (314) 624-7966 Phase: (314) 231-3485 Capabilitimes-EF T3 5

* FAX: (314) 231-8167 Tortueua Co~mmon" ALe
JA. Afteial Comtactaimee e.Ca, lee. Capabilities: E F 1 3 12 Dame is3. Omaha, NE 611530

St Louts, MO 63121 Ommis NI 611131 hh~ AE F. nuawe
Contact Guy jester Ffth & ean Dyke med Asseciatm Comtat: Darve JMony Pbom (402)336-2=0
Phone: (314) 261-2611 S L ouis, MO 63146 Phone: (402) 4968502 FAX:(402) 336-7066
FAX: (314) 261-4225 Contact Richard Perahal FAX: (402) 49648532 Cqapolefdma NI3 10
Capabilities: EF T Phone.:(314) 434-5700 Capmbiitior:FN 0T3 57 10

FAX: (314) 434-7071 Wemdwmd-ayde Ceomnabe
Kaennth Blek & Amendimment Iee Capabilities: 3 10 12 Fmwvb KEONmIhg Omshm, ME 48154

St SLouisNO 63141 Omaha NI 66154 Csft= KmNAk Name
Contact Gary N. Sclumidt FM -CoN4 Eaglameleg, lee. Commet Roerut Lad.s Phase: (402) 334-81181
Phone: (314)576-202I Ballwin, MO 63022 Phone: (402) 330.590 FAX,(402)334-1984
FAX: (314) 576-2075 Contact [itbiome [aomer FAX: (402) 330,90 Cambilime: E H L 0 3 5 10
Capabiities:E F IS 13537 Phone: (314) 391-6700 Capabilitiew:I9F IT 23 5 12

FAX: (314) 391-4513
Sleek & Veafth Capehdities: I T 3 MGM Attendantsmlea.

Knowsm City, MO 641 14 Omaha. NE 68102
Conta:t Geore J. Niti Gmmabseaemeu le. Contact Rn. Takippe NEW HAMIPSHIR
Phone: (913) 33M-305 St Louim O 63146 Phosm: (402) 344-7559

*FAX: (913) 339-827 contact W. Go" Sins FAX: (402) 3464-0224 Govenoes s Off.v of Zwmg. Mgme.
Capabilities: I F I T 13 35 12 Phase: (314) 997-7440 Capabilities: F 13 Cmame=* NN -I302

FAX: (314)997-2%67 CmmeiOmma G L kieses
Booker Assocites. 3me. Capabhilities I F N L 3 10 Mu ,.. g 3hoi ee'rk P1 (U) 27141231
SL Louis MO 63 101 Wahoo. NE 6808 FAX: (64M Z15-7631
Caomma: T. Rome Pesow Law Ceupemi. Conta:bct m11. L Gosmanm
Phone: (314) 421-1476 [nmat City. MO 64153 Phase: (402)443-4461 V M-lee
FAX: (314) 421-1741 Contact Arthur J. Wba11oa FAX: (402) 442-3506 f Dane. NH03110
Capabilitiea: F 11 3 Phone: (816) 891-9332 Capabilities: F T 3 Conma:t Frank O-CAUllMg

FAX: (816) 8914164 . om (6M3) "4.fM3
BoUyd. DeeWe, sends. & Ca-her,6 Capabilities: EIL 0 35 K*l bedMBUU lam, FAX.:(603)84-2385
Chartered Froesmon. NE 6802 CAPMAtmhIde:F LT 135S

[sea City, MO064112 Masseuse C .aeela Co. C4ontat Staoe KeMi
Contac: lobe A. Boyd. Jr. St Loues MO063127 Phone: (800) 228-7230
Phone: (816) 75&4-144 Contact- Paul C. Schoeobelee FAM: (402) 727-1363
FAX: (116) 756-0559 Phone: (314)8321-0042 Capabilihies: F IR T 6 NE7ER E
Capabilities: E I T13 5 FAX: (314) 821-0760 E J R Y

Capabiities: IFO0T 13 57 KhaleftCanue Group. Sme.
DSasi & MeDosme Omaha, NE 68131 OS. a anlmama momaqimet

SL. Lo*s, MO 63127 O'Brien & Germ Iaglmmrs, Iec. Contact Don Wreek We"n Taomme.., IMI16346
Comet: Robert T. Deny St. Lonia, MO 63 101 Phone: (402) 342-2052 CoafmtO Carl A. W~lms
Phoe:us (314) 821-9016 Comma:t Does L. Palmer FAX: (402) 271-2918 Pbm. (W69530-010

Capabilities: EF L T123 FAM (""S9)3&434
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Emergency Capability Listing

New Jerey New York

*Appild lEagltiaeerlag & Tech. P.C. NEW MEXICO Lee ID. DeMlattalas Coamm. Carp. Mndarins & bsaild Cammmif Essm
Princeton. NJ 08540 Elmont. NY 11003 Plainview. NY 11803
Contact: Harald Greve, PE Contact: A.L. DeMaseis Contact: Russell S. Bodwell
Phone: (609) 921.8999 Essargaaey Mastttn e Bure8 au Phone: (516) 285-5500 Phione (516) 93S.8870
FAX: (609) 921-0483 Sat Ft 14 8S FAX: 1516) 285-6950 FAX: (516) 935-81760
Capabilities: E F I L Caataet: R. eiftha Laugh Capabilities: E F L S 3 5 7 Capabilities: 2

Phone: (M6) 827-9222
Loeb la erte, lteratidesall. Inc FAX: (565) 827.3456 tgm Glarealone Assocates. P.C. Headirleh~araa je. ac.

East Orange. NJ 07019 Garden City, NY 11530 valley struam. NY 11582
Contact: Gerald P. She& GrevarmIn. Contact: Russell D. Ehaaz Contact: Milton A. Hendrickson
Phone: 1201) 678-1960 Albuquerque.~e NMV 87109 Phone: (5 16) 542-6300 Phoner: (516) 825-3249
FAX: (201) 672-4284 Contact: John F. Thomnas FAX: (516) 542.9052 FAX: (516) 825-3203
Capabilities: E F HO 0 35 10 Phone: (505) 34-9 Capabilities: E F HNT 1 35711t Capabilities: E F S 1 3

FAX: (505) 345-8393
Beres sad R.. Eaterprisesai. Capabilities: E Fl 1I 3 4 12 F~aaaja. pump & Momar KitteL. (Uarselk sd Aaamelates

Oradall. NJ 07649 Ronkonkoma. NY 11779 Las Vegpat, NY 89103
Contact: Wagib S. Andrsos Mearrick & Co. Contact: Gary A. Maioma, PE Comm: Kattaloam Richarda
Phone: 1201) 265-2000.2923 Los Alamos. NM 87544 Phone: (5 16) 737-6200 Phone: (702) 367-6900
FAX. (201) 967-0823 Contact: Masetid Z5ITmby FAX: (516) 737-2410 FAX. (702) 367-2043

*Capabilities: 1 3 12 Phone: (505) 662-2194 Capabsilitiea: F H 10 1 3 4 10 Capabilities: E F 3
FAX: (505) 662-3851

Feat.,Wheele USA Corporads" Capabilities: F I L T 3 5 12 Feadefuan ceaasieae.le Ceassitasts KAee-DOIRSn CanstirsetIa Co. loc.
Clinton. NJ 08809 New Yo&k NY 10016 New York. NY 10017
Contacvt: Carves Sibbern sesion & Auaei.KLH Eaglaovirtsig Contact: Paula T. Fediamsma Contat: Robert Weline
Phone: (9081)730.4000 Nlbuq~uet s, NM 87110 Phone: (212) 447-9444 Phase: (212) 696-5454
FAX: 9098) 730.14460 Contact: Kenneth H. Kanaon FAX: (212) 447-9440 FAX: (212) 696-5942
Capabilities: H 10 35 t0 12 Phone: (505) 265-6941 Capabilities: E F 113 5 Capaaitiues: 1 3

FAX: (505) 266-2003
Goedkinal & o'oes. loc. Capabilities: E F H L 1 3 5 F"01 & Aaaeclail, Ine& Leelkweed Grasse £udasear

*Rutherford, NJ 07070 New York. NY 10010 Now York. NY 10001
Contact: Donald Goldberg PE Contact: lIrving M. Fopel CONN=: Carmnes Mialko
Phone: (201) 4381-4166 Phone: (212) 68645001 Phomet (212)6413- 1601
FAX: (201) 438-9168 NEW YO)RK FAX: (212) 684.1487 .- FAX:(2I2)6MI-747
Capabilities: E F HI1 135310 C898bilifies: EF13 5 C80abi~ltift ILZFK 13 S7 t2

K11111na Asaicllsess New York State gamergemey NMgLt Godman Ceplsand Assaelaaose 1P.C. Laekwod Kuler & Bartlett, lac,
Millburn. NJ 07041 Albany, NY 12226-56W New York. MY 10011 SY0elet, NY 11791
Contact: James 0. Coe Conet:ct (518) 457-2222 Contact: Martin 1. Umnman Coontact John Lakonsa

*Phone: (908) 534-4700 FAX: (518) 457-9950 Phone: (212) 9294M8 Phone: (5 16) 938460
FAX: (908) 534-2069 FAX: (212) 929-725I FAX (3516)93 14634
Capabilities: FH 03 ApiahmnWalierpreeelag& Capabilities:EF 10 3 45 12 CspehiliteE F 0 2I12

Rieatoradga Corp.
JO&N C. Stenui Associates, Inc. Astoria. NY It1103 Ceadhidd & O'D&%. Ine. U -se Hnaldhip Casaanldalg Kaigm

Shrewabs". NJ 07702 Contact Michael P. Downes New York, NY 10003 New York, NY 10017
Contact: Lawrence P. Lehmman Phone: (718) 723-8000 Contact Gary Nesweeth. Ph.D. Contact Warn IL Asiadmoni
Phone: (908) 576-8800 FAX: (718) 728-2565 Phone: (212) 505-8585 Phone: (212)490-7110
FAX: (908) 842-5753 Capabilitiesa: E F I T 1 3 FAX: (212) 22846029 FAX (212)9"3.%U2

*CapabiLities: F H10 31012 0 LlsaAsaMP..Capabilitiaes:EF T13 CAaahilities: 9F LT3 5

PBsals Hndlin Ssyatama. Ine. Rye, NY 10580 Uahae Lundberg Weebla., O'Drele-Xai~argi
Shrewsbury, NJ 07701 Contact: Lawrence H. Lehisan New York, NY 10003 New York, NY 10036
Contact: Elizabeth Hall Phone: (914)9%7-5800 Conmmc: Robert A. Djerqjian Contact: Georle, Fiak
Phone: (800) 635-1249 FAX: (914)967.3263 Phone: (212) 353-4600 Phone: (212) 92 1-9Ml
FAX: (908) 389-1809 Capabilitiea; I13 FAX: (212) 353-4666 FAX: (212) 391.4%35
Capabilities: E 36 Ileilis nrw lik n.Capahliia.: 3 Capabilities: EtL T 357

urns Cesaga vienug. Ise. Buffialo, NY 14203 Hlas-Padre. Ansmellate Parsenei 3elemselsrbf lie.
*Parasitea, NJ 07652 Contact: Lane IC. Hardin Now Yovk, NY 10001 New Yor, NY 10119

Contact: Francis J. Gaera Phone: (716) 854-1181 Contact: Denfia Padre. Contact Jusee L Lanase
Phone: (201) 262-7000 FAX: (716) 854.1800 Phone:(212) 736-5466 Phones: (212) 465-500
FAX: (201) 262-9199 Capabilities: E F L I13 FAX: (212) 629-4406 FAX: (212) 463-S09
Capabilitieas: E F H TI1 3 510 I.L ae &A eitsCapalsilities:E FL 0I3 Ceabeilida: EF IL 13 12

Velime Associates New York. NY 100 16 Hadet & Eaiinmar Raluu'is-G 1111411a.
Rochelle Park, NJ 07662 Contact: Edwin H. Brunjea New York, NY 10036 Bufflo, NY 14206
Contact: Charles S. DiMarco Phone: (212) 689-0408 Contact- Henry, W. Fische Comntat John G. Barkhoad
Phone: (201) 587-9040 FAX: (212) 689-3798 Phone: (212) 944-I1IS0 Phone: (716) 852-4400

*FAX: (201) 587-0444 Capabilities: E F 13 5 I FAX: (212) 39140297 FAX: (716) 852-4L54
Capabilities: E F H LI3 51 Capabilities: H F 13 Capebiides: F 3
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Emergency Capability Lsting

New York Oklahoma

The Sear Brew. Goup Contact: Tom Stones Doodsom--Udbl..m Auniscates. [me. QSearee £agiueearalJac e.
Lake Success, NY 11042 Phone: (919) 852-6152 Columbus. OH 43229 Mitamisburg. OH 45342
Contact: James Noomao. PE FAX; (919) 855-3029 Contact: A. James Siebert Contact: Don Mdaia
Phone: (516) 358-7270 Capabilities. P11 3 5 Phone; (614) 848-4141 Phone 15l 11866-4211
FAX; (518A) 3 58.2588 FAX: (614)8$48-6712 FAX (513) 866-7893
Capabilituies: E F 1 3 Robert M. Stafford. Isic. Capabilities: E F H L 3 5 10 Capabilities: H 3 10

Charlotte. NC 28269
TAMS Cemsultsaft. loe. Contact: Thomas ft. Anderson A.M. Kiamey. Ioe. S.L-M. Partaera loc-. Arch- Plambers

Now York, NY 10017 Phone; (704) 875-0207 Cincinnati. OH 45219 Columbus. OH 43214
*Contact: G. Samte Hetnzenknecht FAX; (704) 875-0408 Contact: Leonard T. Rudick Contact: Jack Chapin

Phone: (212) 867-1777 Capabilities: E F T 5 Phone; 0513) 281-2900 Phone; (614) 267-6369
FAX; (212) 697.6354 FAX; (513) 281-1123 FAX. (614) 267-0027
Capabilities:ý E F H4 L 12 25 10 Capabilities: HIi L T 2 57 10 Capabilities. 3

Noler Asorkciates OR H AK T T. Lackey Seo" I-e Shaw. Wowi &i De Naples
No ok N 01 OR H A O AHamriocn. 01445030 Daton, OH 45402

Contact: Robert Samson Conrtac: Thormas A. Luckey Contact: George a. Shaw
Phone; (Z212) 366-5600-112 North Dakota DiisieeetofEMerpeY Phone: (5131 353.2655 Phone: (5 13)4"3-0181
FAX; (212) 366-5629 Blowtorch. ND 58502-5511 FAX: (513) 535-2655 FAX: (5 13) 4413-09112

*Capabilities: E F 1 3 Ceeitaet: Roeald D. Affordli Capabilities: E L Rt 1 3 10 Capabilities: HO0 1 3 10
Phase: (761) 224-2113

Law Zedlis Assoiates. lnc. FAX: (701) 224-2119 Frank Movasr &i Soee CeOsL C41. Speewra-Pysles Lamerplame. lee
New York. NY 10011 Cincinnati, OH 45229 Dayton, OH 45424
Contact: Joaeph N. Zulzann Melatad Ezeavadmig low. Comtat: Edward H. Miller Contact: Jack A. hauto
Phone: (212) 741-1300 Grand Forks. ND 58201 Phone:(5 13) 242-1541 those: 0513) 233-8921
FAX: (212) 675-4052 Contac: Gary Molstad FAX: (513) 242-6467 FAX: (5I13) 233-9004
Capabilities: E F IT)1 35 Phone: (701) 746-5474 Capabilities: ElI T 3 Capubilitiea: E F 3

FAX; (701) 746-5475
*Capabilities: FPH S T Moscowa&tdi y, lee. Wise Comshereel Gempagy. le.

Cleveland. OH 441In Dayton, OH 45427
NOR H C RO INA Petrse CasreeloeCO, le.Commact Rchard A. Bell Comeme David F. Abay 11NO T C R L NACu " C-s~-Phs:(216) 2M2-191 Phase: (5 13) 854-0281

contact: Clarence 0. Peterson FAX. (216) 292-S93 1. - FAX: (313) 837-489
WaksleofE(Cmairgemcty aeauft phote: (701) 746-bi446 CapabdiuitiesHO 1R13 10)12 Capebilitia: 2 39 11
Raleigh NC 27"3-1335 FAX: (701) 772-1763
Commae: Joseph F. Myer Capabilities:F H ST 13 9 0 Notealff&aft,lIee
Phene: (919) 733-3867 Colunathaa. Ofl 43231
FAX: (919) 733-7554 Contact: Chris Similer O L H M

Phone: (614) 8905501
Coetraeters &i lagr Serviees, le. HI FAX: (614) 890-0372

Goldaboro, NC 27530 OH OCapabilities: H X L 0 13 710 Oklahsoma Departimene etClvU
Conmac: John D. Grady o-W- MamaemeNe
Phone: (919) 735-7355 OklaIso ergoviey Mgme. Agoviy MICAH SYSMMUO Ine. Ok1elshoma Cky, OK 73152
FAX: (919) 736- 1535 Columbus, OH 43235-27112 Fairorn OH 45324 Ceetieett Jab. F. Dabl
Capabilities: E H L 0 13 10 Conta Dale W. Shipley Contact Thomas G. Donty these: (46" $21-248)

themes: (614)811119-711511 Phone: (5)13) 429-2991 FAX: (4415) 521-466
Deor &i Associatesa. P.A. FAX: (6)4)869.7133 FAX: (5 13) 429-28354

*Charlotte, NC 28222 Capabilities: 5 Ti- So.ho. Gru
Contac: George A. Greene* PE Baker Cegertew Comearvetles I-e Tulsa OK 7413S
Phone: (704) 847-1525 Monroe, OH 45050 MK.Furgusmu Group contact WIB. Smith
FAX: (704) 845-2083 Conmac: Mike Schneider Cleveland. OH "4113 Phone: (918) 492-1600. act. 316
Capabilities: E FL T 12 312 Phone: (513) 539-4000 Contact James J. Gljoch FAX: (918) 492-1031

FAX: (5 13) 539-4380 Phone: (216) 523-5228 Capabilities: F H E 3 5 10 12
J. A. Jamisa Construction Capabilities: I 3 FAX: (216) 523-5228

Charltte NC 28210 Capabilities: E F H 11 35 10 aroma, Kmewlood Lev, I1e.
Contac: Norm Delbridge Barge, Wa~emer, Summer, eamd Tulsa.OK 74158
Phone. (704)569-2962 Common Meutmegmery Ceeaey tw- Offlee Commact Roebrt 0. Stiaton
FAX: (704) 569-654 Dayton. OH 45342 Dayton, OH 45422 Phone: (9 18) 835-9588
Capabilities: E F R T 3 10 Contact: C. ft. 'Chuck" Westhart Conmac: Rax A. Dickey FAX: (918) 835-91 19

Phone: (513) 433.4378 Phone: (5 13) 224889 Capaebilities:. E F T 13
Nerthegast Conoetruedee Co. FAX: (5 13) 438-0379 FAX: (513) 497-7441

Jacksonville, NC 28546 Capabilities: E F IT 1 3 5 10 Capabilities: H 5 I13 urn Cooky Ceomataaelou, lee,
Contat: Stephen A. St~Wc Oklebhous City, OX 73 105
Phone: (919) 353-3558 Burgess &i N11plo. LImmiled Ma3si Contact: Roebrt Cookey
FAX: (919) 353-3005 Columbus. OH 43220 Columbus, OH 43215 Phone: (405) 528-6093
Capabilities: E F T 3 Contact: Freank C. Atin Contoct: Mark Perry FAX: (40) 521-0379

Phone: (614) 459-2050 Phone: (614) 224-CabitesISTI
* 35*5RS& Arebkeetab-Im$Moes- FAX: (614) 451-1385 FAX: (614) 224-0218Cabiies S I

Punemei loec Capabilities: E F H T 1 2 3 10 Capbilities: 3 Deepe Draftlag Uee
Greensboro, NC 27407 Oklahoma City. OK 73099
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Emergency Capabilty Listing

Oklahoma Tennessee

Comai: Lon Speaner FAX: (503) 230.0417 Gairnefl lanlag Ism. FAX.' (803) 72.2-4789
Phoase.(40$) 334-64179 Capabilities: E F HT 1 35310 Harrsburg.PA 17106-7100 Capabilgitis: E FT 3
FAX: (403) 354-4M7 Coatact: Richard B. Lflp
Capabilities: I FPT 1 3 Van Goills/Ollwor. lac. Phone: (717) 763-7211 Stevens & Wiobige. lac.

Portland 0R197034 FAX: (717) 763-1[0N Columbia. SC 29202
MUC. las. Contact Paul E. Oliver Capabilities: F H L 0 1 3 5 10 Commac: Ka01 S. Bowen

Tulsa, OK 74135-6314 Phone: (503) 635-3734 Phone: (803) 765-0320
Commat: Tony Deck. PE FAX: (503) 636-4178 IT Corpeeadan FAX: (803) 2544209
Phone: (918)6113-7300 Capabilities: I 13 Minommoila,. PA 15146 Capabilities: F 12 236

* FAX: (918) 6634269 Commac: Jack Wright
Capabilities: E F T 1 3 Fhito: (412) 372-7701

FAX: (412) 373.7135
Pon & Associates. lag.adtsc 031

Tulesa. OK 74147 PENNSYLVANIA CaSiiOe.H M05)~f DAKOTA
Comma:t Joe H. Pitts Po.ad* Asmld . lag.
Phone: (919) 6643008 Pe-Yaastval IarpaY Masap- Philadelphia. PA 19130 Divides. of gmeqeay Masomeagm t
FAX. (9 18) 665-W06 seag Agency Contact: Joseph V. lila., PE Plairs. SD ST7501414
Capabilities:K F LT 13 anrimberSPA 171f113321 Phone: (215) %1 -0460 Ceeatiowary X.Whimney

Uss fiilS.~,.Cotact- kap h L Lorimar FAX: (215) 496.0063 Phne (40W)7734231Re wd"I-Phone (717) 783-116 Capabilities: F HO0T 1 3 10 12 IPSI (40")77343M1
Oklaoma City, OK 73112-1499 FAX:- (717) 733-7393
Contact C. Leroy Jesus. AIA Prismovers Syastms. Inc. Banne Aneeddea Eu.
Phone: (405) 942-7337 bewateg Assoaatse Seam Cynwyd. PA 19004.1576 Rapi City. 3D 57709
FAX: (405) 948-1261 Camp Hill. PA 17011 C40Uact Scuoott enac Contact Tint Caner
Capabilities: E F T 2 35 Contact: Richard M. Miller Phone: (215) 6674600 Phine: (605) 3434=2

Phone: (717) 763-7391 FAX: (215) 667-7194 FAM (605) 343-3477
0 1 etsdSeberalck & Asoits Inc FAX: (717) 763.7397 Capabdiites: 5 C*apablia&- NFL T 13 35

Horme.. OK 737 Capabilities: F H 03 5
* ~COntac Ken Semoqi SDIASpee Soeeeme & Mecoy, Ism.

Phone: (405) 321-3395 etom 163 "me. Kissble & Anode"a Ins. Ruseala PA 19610
FAX: (40S) 364-1708 Hauriabum, PA 17102 Phi.. (215) 3704451
Capabilities: H 0 R3 10 Concu- Toma Finnerty FAX: (215) 376495 TENNESSE

Phone: (717) 233-4302 Capeobilie.: H 10
Standard 11de & iassomeork FAX: (717) 233.0133 -mgM -amp Agency

Oklahoma City, OK 73 105 Capebllider N F IT 3 12 3TV Graap NadhvW mW 3731
Contact Wrk Byrd pojuomwa PA lo4w Conset [my L. Idafr
Phone: (4C' 5211-0541 anweas 1c Coauacs: Edward N. aivey Plu (619) 741416I
FAX: k-'**) 528.0559 York. PA 17405 Phone (215) 326.4600 FAX: (619)242-963l
Capabilities: P HI T 13 39 10 Comeactn Pa NH. Richlos FAX: (215) 326-2718

Pboar (717) $43-5561 Capabilitier EF H113 10 Afien &Me"e
'WMMM In Ler mni a 1*. FAX (717) 145-3703 uikT381

Tulsa. OK 74136 Caepabilitlee: N F HO0 13 5 10 R"e 3. Weaea, ft Mepha.o Thoa 38 Nedle2
Contac: Welt Ljade WON Chem,, PA 1938011 Pbo (901)32748222
Phone: (913) 496-0400 CaPNWtal mwf ln gcarp. Conmo= Olin jidi FAX- (9111) 32-7154
FAX: (918)491-9436 DflI~buj.PA 17019 Phn:(215)430-7501 Capabilieam 5£F181T3 10 12
Capabilities: ENF 0 T 3 5 7 12 Cause Edward W. Boo FAX: (215) 430-31581

Phone: (717) 432-962 Capabilities: NPF H 102 3 57 10 11ars W u.., Bane and0 FAX: (717) 432.2731 CaMe.. Dla
Capabilities: F I L 13 Nebvgfle TN 37201

OREGONCemma David L Dsvtdeea
OREGON gmkmstl '-L SOUTH CAROLINA Pno 6S 5-N

EaetleSo MSMe=Nt ohide Conacur Dutmc A. Plefther Capeblide:T E FH 12 3 10
Saeim Oft 97316 phone (412) 269587 a3U~m" Prepsmefm Divies
Cooanteb Myra T. L4a FAX: (412) 269.5749 Celambla. SC 2921-373 cakpaapm C..,smw Cscu
Pbow. (W3)379-4124 Capabilities: 3 10 Comnot:t Pad L. Lameied DIJR Opod

FAt( )1111471Phno. (M3) 734-862 Arnold AMD TN 3738964300
Carna tavkraineatal, In.. FAX- (91111)734466 Concur 3. H. Pemeicn

Ceemgrtl Comsdftaasa lag. PiMmbeh PA 15205 Paa(615)455-3101
Poetlead. OR 9723 Contact Dennis MMMp Loackwood Gree ne Z mer, lIng PFAX (615) 393-3816
Contact Danek H. Comforth Phone: (412) 7881313 Spenatbrg SC 2930 Capcabiites: I HO 0S
Phone: (503) 452.1100 FAX: (412) 7111-6750 Contct: Jesu M. Anderson
FAX: (503) 452-1:5211 Capablifier F HL0I3 9I10 Phone: (M0) 45-3302 Continead tonas int.I.
Capabilities: L N S 3 FAX: (303) 59940436 Memphis, TN 38116f

Day & Zkmmerman Ula Capebdilti: P HI It12 312 ConAct: Gouam Lawso
UIRS Cemmikeitsa. be. Philadaiphia PA 19103 Phone: (901) 345-3480

Portlamd. OR 9722 Comuct Edward J. MeOjajes L83P AMeldeeb, L~I. FAX: ("1) 396-1735
*Conta-t Thomes A. Hjott Phone: (215) 2"99-476 Charleinon, SC 2940 Capahuhles: NPF H L 13 35 10

Phn:(503) 238-7050 FAX: (215) 299-344 Contact VisoLta m UisI
Capabillitiev NF ITI13 57 Phane: (30))77-44
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Emergency Capability Listing

Tennessee Texas

nome 08" OleCme & Rake. Inc. SUVetamo ABMOW laftrmaknden Contacs. Gien 0. 3ouPhone; (713) 72S48
Memphis, TN 38105 lag Phane:(214) 231 -11101 FAX (713) 729.4S3Contact: Nashville, TN 372 12 FAX: (214) 231-5900 CaPeibilrnes: FPhone; (901) 526-7321 Conact Robert P. Dishl Capabilites: F 1 3
FAX; (901) 526.7329 Pbone; (613) 2694)069 bervord Johnson Iaew~a-peeaCapabilities: 1 3 4 FAX; (61IS) 34340911 Carter, & Duqa low. Houston. TX 77042

Capabilities: E1) 3 Foil Worth, TX 76102 Conma=: Finakidi a. moosImmS IMIL COMMct RusellU A. Kar. PIE Phone: (713) 977-7411*Nashville, TN 37228 Sserdrnp Corporation Phone: (817) 335-2611 FAX: (713) 977-4781Contact: Barry Westbrook Nashville. TN 37222 FAX. (1117) 877.3646 Copebasne: F 1 3 3 12Phose:. (613) 255-9300 Contact: Alem Arona Capabilities: F H T 1 3 5
FAX; (615) 235-9345 Phone: (613) 33 1-92U2 flea K. Jebime comissarCapabilities: H 0335 10 FAX: (613) 833-4323 Dome & Nlew* Lampeaae, TX 76330

Capabilities: E F H 12 23 10 San Ansonio, TX 78232 Contact Rea V, I -& .gasfremenbj Preusodmes S7e, las. Comm= Clary Allure, Phone: (512) 5536-348BV~rouuod, T M 302 Phone: (312)49~.911 FAX: (5312) 35&-5774Contac: Russell Phasor, PE FAX: (3 12) 496-1504 Capabilities: T F 3
Phone; (61S) 37341021 Capabilities: HO0) 10
Capabilities: H 10 35 10 1vtms 41" 1'4eha, C ... 11ap1. Houma. TX 77Ml

Dh*Awe of tnergeasoy iamagemeae Fort Worth. TX 76109 Comeat: Nmhlya A. X=MeylEpsy. Bo@ton & Aes.ý In&. Aueuin, TX 7377 Contact Joe Peal Jone Phene: (713) 968-143Neshvflse, TN 37214 Conact:r Tem Malws@ Phone: (117) 336-7161 FAX; (713)9U34U42
Conmac: Waynea L. Lo"0 Pn: (512) 44&-2136 FAX- (I311) 877.4267 Capolmliibew F 13Phone: (613)8354.298 IIAX: (512) 4s4&24 CepehiltieF:H IT 123 5
FAX; (615) 391.4606 Maed. Boma, Capeiadla endCapekilitina E IF N 01335 10 Allivke Anoe " bg w la.frle" Axees he., Cnn.e. Clams Asenedef, lee.

*Doeea, TX 73231 Foil Words, TX 76113-2111111 hen Asmomwo TX 7316Gwsoeam,. Smith ad IPartmona Contace C. Earl Deodm, PE Comam- "o Alexmader CANN Sm abtedeNashville, TN 37202 Phone: (214) 786I508 Phone (117) 336.0343 I'lnl (210) 34MI013Contact: Robert L. Syler. PE FAX: (214) 7M8-183 FAX; (811) 429-0119 FAX; (210) 34MM34
Pbow. (613) 385-3310 Capabilitio E F ITI13 Capeblitiee:F1IT 23.312 - Capabilities: F3FAX: (613) 269-1162
Cepebiliti.s F L S 133 8 0 As~laden A*.nee. Rae. Grdmn SEammeublla Iae. Freank W. Ned & Aaeemie. Ian.

IT nepe~aeuCoIln77tile, TX 76034 Irving, TX 7509 ?atl Watch. TX 76104ITCrw mConftct Ahidey A. Robeets PE Caued Williams Kaftane. PE Co0me lined& C. DwunKnoxville, TNne 372 (817) 4911-3113 Phone: (214)3160-1001 Phn:(817) 332.1%44Contact. Don Ewing FAX; (817) 2l1.167 FAX: (214)369-3111 FAX; (817) 3368420Pboe: (613) 6W03211 Cee :iieFT13S Capahilisse 9 f T13S Canbllideo13
FAX: (615) 690-3226
Capablhitiese N 0 3 10 Asilles nneoerhg Ceep -dod Graine. ibs. Powk, lash &Ceepor, Ra.

Houesn, TX 77041 Palt WonIh. TX 76135 Lubbooak, TX 79412Nee-me.It, I"e Cansed: C. Hwey Roth Consent: L Omuvll Thaompeo. PE Comsed Died. w. CleyowsNashville. TN 37210 Phone; (713) 31957643 Phone (817) 454691l Phone:- (3NQ 74740161Contact Richard William FAX; (713)3931.7943 FAX; (317)345-034 FAX; (306 747-7146Phole- (61S) 23".257 Capolmilitiesa- 13 Capmhiitiee: T 13 5 Capabilities: 1F7LT 13FAX: (615) 254"2610Capabilities F WU#ed Dome anEeeborig fae. Ground Tedimmlln Ilm Re. Aken Pb . and Associates. Inc.
Som Antonio TX 78209-1in "OWNeS., TX 7706111 Palt Weed.t TX 74013-2M0pmR g nemk , las. Como=: Mr. Quondam A. Baker Contact: Reaso Adahmy Comm immun L AJMuur, PEMemphis, TN 38103-5135 Phone; (210) 324-396 Phone:(713) 66440226 Phone: (317) 332.406Contct fritn Giamoatt FAX; (210) 824-5964 Ceabildee IIIF 1 3 FAX; (317) 338.442Phonew ("01)323-9500 Capabilitiee: 13 10 Capebililla s 1FAX; (901) 323-9502 Musmne b Anteselee Ine.

CapebilitievE: IF H T 3 3 12 Denie Aleninats Ddollee TX 73244 Poe lneems, Ian
hen Antonio, TX 7349 Contast Richard 0. Joem Foat Wn@1, TX 76120-I29*Pickmela Inn. Contact: Ralph Booder. ALA. MICP Phone: (214) 438.9040 COMMt Wayne, DeetenMemuphis, TN 33104 Phone; (210) 696.116 FAX; (214) 431-n727 Phone: (317) 429-737Contact: Jow Easieos FAX; (210) 697.3 1" Capabilities: IF I T 1 3 5 7 FAX; (317) 446-1030Phone: (901) 72641810 Capabilities: F3 Copabiliuew FPHI T 13 10FAX: (901) 272-6911 3P1T Cerpoeatien

Capabilities: F HlL 3 510 12 Ubkley & Dosfeld Roe Dallas. TX 75240 1111 3e~ige & Amebbef
Houton,. TX 770011 Content: D&Ikie F. DeckW. PE San Amftoni TX 781232Smit Seehuasm Raid, Ins. Contam= 3.T. White Phone; (214) 6"1-34626 Coment wi Re~feeNashville. TN 37203 Phone: (713)3069-4474 FAX: (214) 461.3614 111ne:(512)36".313Contact Staspho C. Leone FAX; (713) 369-6702 Capabilities: I13 FAX.:(312) 366.9318Phont-(615) 303-1113 Capabilities: FT13 Calpehidotln EIFIT 130 ~FAX; (615)3368469 jobs, ans

Capabilidwes E P H T 1 3 5 2 Brpbn & Assodmfts6 las. Honston, TX 77045 3182 Asseciaee, lan.
Dahllas TX 73061 Contact Lee Geor- Dallas. TX 73201
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Emergency Capability Listing

Texas Vir&gia

Contact: Joseph J. Scalabria FAX: (301) 466-%616 lewuas. Feeta & AueeWLat5 P.C. Global Aasediclabed
Phone: (214) 871-11477 Capabilities: E H 0 3 5 8 10 Virginia Bach. VA 23462 MicLean, VA .12102
FAX; (214) 871.7023 Contact: Ron Foster Contact Edwin P Geesey
Capabilities: E F IT 3 5 12 Wasateh £swlraameataL. INe. Phone. (*04) 499-5921 phone. 1703) 893-9890

Salt LakeCity, UT 84104 FAX:.M *4)49-8128 FAX. 703) 893-0592
Seaantd Eagisaoorisg Company Contact: Tomn Miller Capabilities: F 3 12 Capabilities 0 H 3 5 7 3
Houstion, TX 77042 Pioans. (801l 972.8400
Contact: Oriando J. Term FAX: (101) 912-8459 adiehart-Harsu. Inc. Globa Assiselaues (Globa Plaillilps
Phone:(1713) 952-5150 Capabilities: H10 25 10 Willuaanburg, VA 23 185 Cartis.,)
FAX: (713) 952-5188 Contact: W. Ban Burton. PE Williams".rg VA 23187
Capabilities: E 3 Phone: (804) 229-3359 Contact; Craig 0 Moffati

FAX: (304) 220-3721 Phone: N14) 817-7402
Tease Industries. [mV RGN. Capabilities: E F H 0 13 3 510 FAX i804) 817-0479

Dallas, TX 75247 VI G N ACapabilities: F H 10 7 10 12 4
Contact: Rod S. Bond CDII Fodsral Programs CorPoraio
Phone: (214) 647-3802 Seats Ce-rilloater. Offiee of Fairfax. VA 22033 Fraderte IL wanLa In.e
FAX; (214) 647-3377 Emergency Sorviees Contact. Jonathan Cumti Faicha, VA 22031
Capabilities: E H L R 3 7 10 Rkhmead VA 23225-6491 Phone: (703) 968-090 Contact: Michael J. McCarthy

*Coavtiet. Addison L Slayton, Jr. FAX: (703) 968-0915 Phone: (703) 641-5600
VIdavid + Associateds Is.e Phone: (384) 674-2497 Capaebilities: H 10 FAX; (703) 641-5449

Dallas, TX 75240 FAX: (384)4674-2499 Capebdiiie E F 0 1 3 5
Contact: William Vidaud AlA cidompalawa cmgecalmsu C.. Joe,
Phone: (214) 934-889 Air Servey Ctirporatlee Fairfax. VA 22030 Heyde. Seay, Mamr & lanMer. ine.
FAX: (214) 458-2323 Sterling. VA 20166-6702 Conmact: Jules D. Robert Virginia 355ch, VA 23462
Capabilities: E F IT I2 238 contact: jobs E. Comnbs Phone: (703) 273-3311 Coetact: Lasen. G. Carpenter

Phone: (703) 471-45 10 FAX: (703) 934-5520 Phase: (NO04)49-391
N.Rey F. Womens. Inc. FAX: (703) 471-6810 Capabilities: E F IT)3 FAX: (504 490-1368

*Houston. TX Capabilities: E F LI 13 Capabilities: F H110 12 23
Contact: John DiFilippo Deuharr, & Devis
Phone: (713) 621.1620 Alpha Corperstbo. Fairfax VA 22031 am"w zqdpmaedt Rooml Corp.
FAX: (713) 621-6959 Sterling. VA 20164 costs William .Fry Akzsndna. VA223O5
Capabilities:EF H 10 2 3 3710 Contact: Edwin D. Heine. PE plasm: (703) 849-0321. C46aiMJmJ ac

Phone: (703) 709-2206 FAX: (703)5$49-0448 - hs: (70) 11113-9138
Ed A.Wliso. IMe FAX: (703) 709-0643 Capabilities:E F HT 13 3 1 FAX: (M0) 683 142
Fort Worth. X 76110 Capabilities E F LT 1 3 Capse iliis: E FS T 13 10 12
Contsac: Mel Burdorf yspCee,
Phone: ($17) 926-0231 Amtis SU~r 1e Rasto, VA 22091 Intergraph Csp dosae

*FAX: (1117) 926-0691 Arlington, VA 22201 C48WL IL W. GIOOch lesson. VA 22091
Capabilities: F 3 Contact: Michael Weise Phose: (703) 244-213 Castact Rich Grady

Phone: (703) 525-4015 FAX: (703) 264-9359 Pho" (703) 244-540
H. B Zuebry CoempoY FAX: (703) 525-0327 Capabdilities IFP H 0 35 10 12 FAX: (703) 264-7131

San Antonio. TX 70221 Capabilities: E T 3 7 Capabilities: E5 H0 135310
Contact: Sob Kalt geoiefp sa" gavijednsmeg Raet.
Phone: (210) 922-1213 Adsk~n. Dredging Compasty Arlington, VA 22209 rfI FeWdea Ssmies Corp.
FAX: (210) 927-11060 asapeake, VA 23301 Conac: Tory btuisafi Humpti., VA 2346"
Capabilities: E F L T 1 3 Contact: Thomas J. Wrigh Phone: (703) 5224065 Cometai Daryl LAW

Phone: (04) 482-2141 FAX: (703) 5537950 Phase: (304) 76f-1400
FAX: (804) 482-1682 Capabifitiee: H 101It5 10 FAX: (304) 766-1400

Capsfihtiea: F 3 noi op" v. Capabilities: HI10S 12 310

UT H ichael DB21W Corp. Chmarloasdiville, VA 2290 Law taighmesslng. Inst.
Alexandria, VA 22304 Contact Jack L. Wildom. PE Chantilly, VA 22021

Division elComsprsheoslv Contact: Th~oma . I odo Phase: (3014) 293-4446 Conac: Joseph P. holvi. In

Emergency Madiagsement Phone: (703) 960-8800 FAX: (304) 295-5535 Phose: (703) 9684700
Salt Lake Cty, UJT WI14 FAX: (703) 960-9125 Capabilities: E F H 03 58110 FAX: (703) 96&4778
Comm. tLorayse Frank Capabilities: E FHL 1 3 510 Capabilities: F L 0I3 10

*Phone: (NI1) 530-3438 lav, Selvieft tagburb& I "
FAX: (NI1) 538-3776 BDM Imtervadesial Herildo. VA Law togboddirhg Ise,

McLean. VA Contact Joe ByrOad. Chesapeake. VA 23320

CH2M HKul Contact: Dr. Guy P. York Phione: (703) 313-8900 Contact Jack Sposcer
Salt Lake City, UT 84107 Phone: (904) 2865677 FAX: (Will) 318-0411 Phose: (304) 436-2040
Contact: Michael Collins. PE FAX: (904) 236-5768 Capabilities: H 0 10 FAX- (804) 436-9453

Phone: (30 1) 269-0110 Capabilities: H 14 57 10 Capabilities: ESF H 13 510
FAX: (901) 269-1115 gapy. Rooms. & AaseelasiO5. IMe

Capabilities: S F H 0 13 10 12 Sodirley, Magiloals & King, P.C. Willimi~btd3, VA 23 135 MIC bi.55015. IE.

Alexandria. VA 22314 Contact: Lon Orager Reason, VA 2209
* lds"Orlal Health Ins. Contact: H. (Skip) Maginiai Phone: (804) 253-2858 Contac Forims T. (lay. Inl

Salt Lake City. UT 84106 Phone: (703) 548-0460 FAX: (504) 253-5632 Phase: (703) 3113- 1900
Contact: Donald E. Maraino FAX: (703) 549-3324 Capiabilities: E F H T 3 10 FAX: (703) 318-9321

Phone: (801) 466-2223 Capabilities: EF 35 Capabilities: E F IT 6
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Emergency Capability Listing

Virginia Wisconsin

Joamn 5. Mlostgomsery. Cenanidang Waterway Surveys and LEar.. Litd Globall Associates FAX 12061 382-5222
Iglaloen Virginia Beach, VA 23462 Yakima Finng Rang, WA 98901 Capabilities~ E L F 1312

Hemedon, VA 22070 Contact: James, W Holton. Jr. Contact: Ray Olnstad
Contact: Gerald B. Edwardsa.PG. Phone: (804) 490-1691 Phone: (509' 457-7685 PtratrovieL'enwulagham &ad Drag*.
Phone: (703) 478-3400 FAX. (804) 490-1348 FAX: (5091 457-0636 loe.
FAX. u703) 478-3,375 Capabilites: E F H L 3 Capabilities: H I S 3 4 10 12 Seattle, WA 98104
Capabilities: HO0 3 10 Contact. Jeffrey F Gilman

a. Kesooth Woeks Engineers Johne Graham AmaweJDLR Group Phone: (2061 624-1387
J.W. M4rris Litd Norfolk. VA 22320 Seattle. WA 98101 FAX: (206) 624-1388

Arlington, VA 22203 Contact: R. Kenneth Weeks Contact: Robert L. Suadin Capabilities. E F L 0 13 5 7
Contact: LWý Morrs Phone: (804) 625-0395 Phone: (206) 461-6000
Phone. 1703) 523-475 FA.X: (8014) 623-0389 FAX. (206) 461-6049 The Schemma., Associates lee.
FAX: 1703) 525-8324 Capabilities. E F 0 1 3 5 Capobilities: E F IT 3 Bellvue, WA 98006
Capabilities: F T S Contact James A. Schemmrer. PE

Roy F. Westorn. Ine. Haemmond. Colmer, & Wade- Phone: (206) tG-d-6993
hiakeol. Pirolo. loe. Virginia Beach, VA 23462 Llvlagstoe FAX: (206) 643-0595

Newport News. VA 23606 Contact: Mr. Marving Farrer Seattle, WA "1103 Capabilities: E F H 1I1 3
Contact: Dr. Bruce W- Schwenneker Phone: (804) 473-9729 Contact: Larry R. Wade
Phone: (804)873-8700 FAX. (804) 473-97"4 Phone: (206) 632-2664 Seloneea Appications lan& Corp.

*FAX: (804)'873-8723 Capabilities: H 0 3 10 FAX: (206) 6324947 Bothell. WA M812
Capabilities: L 0 R 3 10 Capabilities: E F L13 Contact Without Reynolds. Ph D

Willbur Smith Associates Phone: (206) 48:5-5800
Seems. loc. Falls Church, VA 22042 Haridng Lawso" Assoeiatesa (HLA) FAX: (206) 485-5566

Hampton. VA 23666 Contact: Carlos C. Villarreal Seattle, WA 98101 Capablstitien: HO 01.3 S57 10
Contact: Mahesli 8. Sbah, PE Phone: 1703) 573-3850 Contact: Lamr Tomn]
Phone: (804) 865-0061 FAX: (703) 573-3854 Phone: (206) 622-48412 SCM Ceosuleaus 1Lne
FAX: (804) 867-9338 Capabilities: F T I 3 S 7 FAX. (206) 292-8619 Kaneswick, WA 99336
Capabilities: 3 -Capabilities: F H 0 3 5 10 Contact: Lam. LimdloorrL PE

* Wiley & Wilson Phone: (509) 783-L&425
Sirivor & Hollanid Assoeiates Lynchbuirg. VA 24501 Kraemer. Chin. & Mamo IEM FAX. (509) 783- 1861

Norfolk. VA 235 10 Contact: Albert L. Nichols. Jr. Seattle, WA Mi10l Capabilitiea: E F HRI 1 3 5 10
Contact: Donald L. Whateseill Phone: (804) 947.1901 Contact: John MeOM=n
Phone: (804 627-4525 FAX. (804) 947-1264 Phone: (206) 443-5329 . pnut& bme.
FAX: (80) 627-8228 Capabilities; F HO I 3 5 10 FAX: (206) 443-5372 Seatl. WA 96101
Capabilities: 3 Capaililitiga: E F L I 35 Coamet Robert B. Sparing, PE

Phane: (206)6"7-0553
Tabh" Group, Ltd. Landau Assoeiated. Ime. FAX: (206) 467-0510

Virginia Beach. VA 23452 WA H N T NUlas A OCapabilitise: 2 3 12
Contct:Richrd owwContac Job$ Baker

Phone: (804) 340-0322 Poe 26 7- 7TeTa WM&
FAX: (804) 498-1043 Departmoent of Emergeney Phon: (206) 778-6090 h Tangm WA 941Mbl
Capabilities: EFH 113 10 Hiangamea Clpablsitiso: E H L12I10 Contact:JamTellig

Otymplas, WA 965941434 Phone: (206) 272-9383
3Dllaterueadenal lee. Con: Kate~ Eelmhneh MeLaries Penow Amuse., Ihe. FAX: (206) 383-10359

Alexandria, VA 22314 Fbhone: (206) 923-4961 Senttle WA 98109-5129 Capelsilitios: 3
Contact: Dick Cowan FAX: (266) 438-7M9 Contact- Ron Meetinson
Phone: (703) 683-6700 Phone: (206) 622-4580 VUS Cenaultan LeIe.
FAX: (703) 683-6701 Appllel Gohcall low. FAX: (2016) 622-0422 Seattle, WA "8101
Capabilities: F H 3 510 Belleve. WA 98M Capabilitiea: 9 I L S513 Cmntaet Join L. Duom

C~ousct-Dun raggssiPIEPhone: (206) 623- 1800
Tidewater Construction Coap. Phone: (206) 453-8383 Monn esa" a eto e, Ibe FAX: (206) 233-9570

Norfolk, VA 23501 FAX: (206) 646-9523 Spokaone WA 9916 Capabilitiea: E F H T 1 3 5 10
Contact: L.BDavis III Capabilities: E HL 013 510 Conttact:Goene Monaco
Phone: (914) 420-4140 Phone: (509) 926-6277
FAX: (80414) 420-3551 Domnes & Mome FAX: (509) 924-4980
Capabilities: F 1 3 Seattle, WA 98121 Cspobsilities: H 14 7 Wa~ISCONSIN~

Contact: Joseph Lamont, Jr.0Vlrteeoe Corporation Phone: (206) 728-0744 NW Arcitects
Norfolk, VA 23509 FAX: (206) 727-3369 .etle WA 9"104 Divsioen of Imarruey, Government
Contact: Robert H. Wells Capabilities: E F L H 3 10 Commit: Dave Lhpitich Mediuso, WI 53 per
Phone: (804) 457-5307 Phone: (206) 223-5555. ext. 5095 contest? ftelmea R. Thompson
FAX: (804) 853-0599 teoopa awrommeailee, " FAX: (206) 223-5018 Phone: (6111) 26-3232
Capabilities: FI ST 13 7 SeattleWA 98104 Capabilities: E3 FAX. (6111)246-1I9

Contact: Jeff Vilinow
VW IleasrusdnuaL, lee. Phone: (206) 624-9537 Farms@.s arieherhe6 Quad. & Darraat Architects lee.

Alexandria. VA 22306 FAX: (206) 621-9832 Douglas. Ine, Madison, WI 53704
Contact- James M. Aitkin Capabilities: H 0 R 10 Seattle, WA 98106 Contact Jerol W. Declaimer. A

*Phone: (703) 7684265 Contact Robert I. Berg Phone: (606) 241-3340
FAX: (703) 768-6272 Phone: (206) 3812-:5200 FAX: (601)11241-1031
Capabilities: E 14 57 Capabilities: E F IT 3 5
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Emergency Capabilty Listing

Wisconsin International

Defrosts Engiueer. Ise. FAX. (304) 522-7615 J.3. Joan Anchlotsca. ALA. Ioc. Seasonal Heavy laduauytee Ce., Ltd.
Mediaon. WI 53704 Capabiluitis. VJ 10 Tamunuag. Guam Seoul. Korea
Commac: William F. Batiermam. PE Contact. Jack A. Jones. FAJA Contact: Son Kook. KOO
Phone. (608) 241-3340 Recco lac. DSA Five-ft Company Phone: 671.646-1101 Phone: 922-728.6245
FAX: (608) 241.1031 Cheyenne, WY 82003 FAX. 671-649-2728 FAX. 822-728419
Capabilities: IT 1 2 3 12 Contact: Ray S. Fertig Capabilities: E F 1 1 3 5 Capabilites: F I L S 1 3

Phone: (307) 639.7566
Foeb & Va. Dyke FAX: (307) 638-7566 Kajltea Kagineariagl Co.. hic. Samwbsau Cerperatlems

Grossn Ray, WI 54304 Capabilities: E F S T 1 3 7 Mmnato-Kn. Tokyo. Japan Seoul. Kotea
Contact: Ray Kopiab Commac: Takeaba Fuka..awe Contact: Yoe4.Kwon Choi
Phone: (414) 497-2500 Phone: 3-3478-3181, ear. 278 Phone: 822-740.2,315
FAX: (414) 497.4516 [TE IA ON LFAX: 3-3478-3380 FAX: 82Z-744-0608
Capabilitiea: H 3 10 IT R A ON LCapabilties: EF L3 Capabilitiea: E F LT 12 23 12

Heald & meent. Iac. Andrews Kost & Ste" ~ I*Sdbttte Cenatenede Seletamehe Panyaag Co.
Mdadison. WI 53710 Oxford England Eynsbasm Oxford. UK Seoul. Korea
Contac: Mike Shinuanki Contact: David Copeland Contact: Robart Randall Contact: Francis Dupuis
Phone: (608) 273-6330 Phone: 865-240071 Phnone: 865-.80099 Phone: V12-7324194
FAX. (608) 273-6391 FAX: 865-2481006 FAX. b65-883043 FAX: 822-720'-0360

*Capabilities: F I ST 1 312 Capabilities: E F IL 1 3 Capabilities: 3 Capabilities: FL 3

OHMJ~ aisL. Desere Fac~ift LU.S. Largi.Urwall-Matedg VRE (Vismana. Brown & Reme)

WEST VIRGINIA Tokyo. Japa D-6000 Ffmakfart. Germany Askara. Turkay

Phone: 427.55-0508 Phn: 69-5980-38815 Phone: 904-285-2060
Office aft £margoaey Serviese FAX: 427-58.2247 FAX: 69.5110112745 FAX: 904-2115-2061

Charleston. WV 25M0 Capabilities: E F HOI35I1 Capabilities:HI10 Capalslitia: H 0S3 345 to
Coastaer: Carl L Bradfor'd
Phone: (304) 558.539 Hamnal Reaid end Ausociates The Otford ArddtnfteartmPusenalp Yakm. Teekalk As
FAX: (304) 344-4M3 Cafbibedge. England Oxford. OXI 533 Great Deuftoz Aakere. Tarkey

Contact: G.M. Hamm"h Contac: Alman Hobbs Centelt= Mr. Time Mika
The Cheate Kgeowee Phone: 223-8200 Phaom: 44-865-7M003 Phone 4467499

Huntington. WV 257PI FAX: 223-98818US FAX: 44-865-326822 - FAX: 4426.7779
Coumac: J. Gregory Mote i Capabilities: FL 135 Capabhitibee3 Capmbilifime:I1IL 013 4
Phone. (304) 525-0120

* Explanation of Capabilit Codes
Each company in this directory selected up to four Experience and Support Codes from the following list:

Exvperience Codes Support Codes
E............... Earthquakes 1.....Transptortation: highways, steets, bridges, railroads, airports marine

F....Floods and Hurricanes 2.....Communications: telecommunications assets
3.....Public Works & Engineering: restoration, engineering, planning, designing,

H ....... Hzardus ateralsconstruction, and demolition
Discharge 4.....Fire Fighting: management, coordination, detection, am suppression

5.....Information and Plam i.ng: wolection. evaluation, and processing
I.......... Explosions. Fires 6.....Mass Care: shelter, feeding, first aid, information, and bulk distribution
L ................ Landslides 7.....Resource Support: evaluation, location, procurement of material resources,

stock surplus
0................. Oil Spills 8.....Health & Medical Services: public health response, triage, treatment, trans
R R........Radiation Leaks portatioti, and evacuation of patients

9.....Urban Search & Rescue: immediate lifesaving response, use of specialized
S ........... Snow Removal equipment and teams, coordination of federal aircraft
T.................. Tornados to....Hazardous Materials: coordinate response to potential HAZMAT discharges;

prevent/minm ize/mitipate threats to public healh wethre, or the environment
11I....Food: obtain through loan donation, or direct acquisition; arrange for

tranportation to stagng areas
12....Energy: Coordinate provision of emergency power and fuel to support

response operations; assess energy system damage, energy supply, demand,

* and requirements to restore systems
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0

EPA Regional Officers (Johnson, 1990)

ZPA REGIONAL OFFICES (PRDZSXGNAWTED 08Cm)

EIZ2XN LOCATIO PON
*I BOSTON, MA (617) 223-7210

II NEW YORK, NY (212) 264-2525

III PHILADELPHIA, PA (215) 597-9814

IV ATLANTA, GA (404) 347-4727

V CHICAGO, IL (312) 353-2000

VI DALLAS, TX (214) 767-2600

VII KANSAS CITY, MO (816) 374-5493

VIII DENVER, CO (303) 844-3895

IX SAN FRANCISCO, CA (415) 974-8153

X SEATTLE, WA (206) 442-5810
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APPENDIX C

SAWLZ OPERATIONAL REPORTS

1. OPREP-3 Pinnacle Example:
FLASH PRECEDENT

FROM:
TO: CNO WASHINGTON DC

NAVFACENGCOM ALE.XANDRIA VA
NMCC WASHINGTON DC

INFO: NAVY JAG ALEXANDRIA VA
CNO OP ZERO ONE WASHINGTON DC
CDR USATWO ATLANTA GA
NAVOPINTCEN SUITLAND MD

SECRET (CLASSIFIED FOR ILLUSTRATION PURPOSES ONLY)
MSG/OPREP-3/ /001/FEB//
FLAGWORD/PINNACLE/-/ /
TIMELOC/ / /
GENTEXT/NATURAL DISASTER/6.5 MAGNITUDE EARTHQUAKE CALIFORNIA/ GEOGRAPHICAL
EXTENT OF EARTHQUAKE UNKNOWN//
APM/DAMAGE TO MILITARY INSTALLATIONS UNKNOWN/NAVY CASUALTIES UNKNOWN/MODERATE
DAMAGE TO CIVILIAN MUNICIPALITIES APPEARS EVIDENT//
RMKS/AMPLIFYING INFO TO FOLLOW/VOICE REPORT SENT /COMMANDING OFFICER
ESTIMATE: I ANTICIPATE ADVERSE IMPACT ON READINESS TO NAVAL INSTALLATIONS AND
CALL FOR ASSISTANCE FROM CIVILIAN AUTHORITIES//
DECL/OADR//

2. OPREP-3 Navy Blue Example:

IMMEDIATE PRECEDENT
FROM:
TO: CNO WASHINGTON DC

NAVFACENGCOM ALEXANDRIA VA
NMCC WASHINGTON DC

INFO: NAVY JAG ALEXANDRIA VA
CNO OP ZERO ONE WASHINGTON DC
CDR USATWO ATLANTA GA
NAVOPINTCEN SUITLAND MD

SECRET (CLASSIFIED FOR ILLUSTRATION PURPOSES ONLY)
MSG/OPREP-3/ /001/FEB//
FLAGWORD/NAVY BLUE/-//
TIMELOC/ I I
GENTEXT/NATURAL DISASTER/6.5 MAGNITUDE EARTHQUAKE CALIFORNIA/ GEOGRAPHICAL
EXTENT OF EARTHQUAKE UNKNOWN//
APM/DAMAGE TO MILITARY INSTALLATIONS UNKNOWN/NAVY CASUALTIES UNKNOWN/MODERATE
DAMAGE TO CIVILIAN MUNICIPALITIES APPEARS EVIDENT/I
RNKS/AMPLIFYING INFO TO FOLLOW/VOICE REPORT SENT /COMMANDING OFFICER
ESTIMATE: I ANTICIPATE ADVERSE IMPACT ON READINESS TO NAVAL INSTALLATIONS AND
CALL FOR ASSISTANCE FROM CIVILIAN AUTHORITIES//
DECL/OADR//
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3. Tempest Rapid - Civil Emergency Reporting Example:

PRECEDENCE: IMMEDIATE. (MINIMIZE CONSIDERED)

FROM:
TO: DA WASHINGTON DC/DAMO-ODS//

CDR USATWO (X ATLANTA GA)//AFKC-OP-OR//

INFO: CNO WASHINGTON DC//OP-64//
CMC WASHINGTON DC//POC//
NAVFACENGCOM ALEXANDRIA VA
Applicable Disaster Preparedness Group Coordinator

CLASSIFICATION: AS APPLICABLE
SUBJ: INITIAL/DAILY/INTERIM/REPORT, CIVIL EMERGENCY ASSISTANCE REC:DD-COMP
(AR) 114 (3440) (TEMPEST RAPID) XXX-II-XX-XXX
1. Nature of emergency, location, extent of damage and estimated duration.
2. Number of Navy-Marine Corps, other military and civilian personnel
committed and nature of actions in which they are employed, if any.
3. Amount and types of Navy-Marine Corps equipment and supplies committed.
4. Degree to which civil agencies have committed their resources.
5. Source of request for assistance.
6. Number of casualties, injuries, and fatalities of both military and
civilian personnel.
7. Acreage and location of real property committed.

4. Tempest Cider - Civil Defense Reporting Example:
PRECEDENCE: IMMEDIATE. (MINIMIZE CONSIDERED)

FROM:
TO: AREA COORDINATOR

INFO: CNO WASHINGTON DC//OP-64//
CMC WASHINGTON DC//POC//
NAVFACENGCOM ALEXANDRIA VA
Applicable Disaster Preparedness Group Coordinator

CLASSIFICATION: AS APPLICABLE
SUBJ: INITIAL/DAILY/REPORT, CIVIL DEFENSE (TEMPEST CIDER) REPORT AS OF
XXX-II-XX-XXX
1. Nature of emergency, location, extent of damage and estimated duration.
2. Number of Navy-Marine Corps, other military and civilian personnel
committed and nature of actions in which they are employed, if any.
3. Amount and types of Navy-Marine Corps equipment and supplies committed.
4. Degree to which civil agencies have committed their resources.
5. Source of request for assistance.
6. Number of casualties, injuries, and fatalities of both military and
civilian personnel.
7. Degree to which the Federal Emergency Management Agency (FEKA) and state
and local authorities have assumed responsibilities and are operating in the
affected area.
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5. Garden Plot - Civil Disturbance Reporting Example:
PRECEDENCE: IMMEDIATE. (MINIMIZE CONSIDERED)

FROM:
TO: DA WASHINGTON DC/DAMO-ODS//

CDR USATWO (X ATLANTA GA)//AFKC-OP-OR//

INFO: CNO WASHINGTON DC//OP-64//
CMC WASHINGTON DC//POC//
NAVFACENGCOM ALEXANDRIA VA
Applicable Disaster Preparedness Group Coordinator

CLASSIFICATION: AS APPLICABLE
SUBJ: INITIAL/DAILY/INTERIM/REPORT, CIVIL DISTURBANCE, RCS:DD-COM P (AR) 1112
(3440) (GARDEN PLOT) XXX-II-XX-XXX
1. DOD Organization receiving request(s).
2. Place of the actual or anticipated civil disturbance.
3. Name and title of requesting official.
4. Date/time group of request for assistance.
5. Scope of the disturbance or the threat of such a disturbance existing at
the time of the request.
6. Type, group, and quantities of assistance requested.
7. Purpose for which assistance was requested.
8. Number of control personnel (civil police) available for employment.
9. Anticipated impact on local conuunity relations resulting from approval/
disapproval of the request.
10. Statement as to whether the request was granted or denied and level at
which the decision was made.
11 Reasons for denying or referring the request to higher headquarters.
12 If request is referred to higher headquarters, provide a recommendation and
comments, as appropriate, for approval or denial based upon knowledge of the
facts at hand.
13. If appropriate, provide additional information on emergency fire fighting
assistance provided in civil disturbance situations.
14. Other pertinent information.
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"APPENDIX D
NASKEF UTILITY CONTINGENCY PLANS (PARTIAL LISTINGS)

(Source NASKEF OPLAN 9000 (DRAFT), July 1992)

POWER CONTINGENCY PLAN:
Commercial:

Power Source: Burfell Hydroelectric Plant
Distribution: Reykjavik and Njardvik overhead lines
Feeder: 66 KV line at 50 cycle
Back-up: None

Base:
Power Source: Building 864
Distribution: 14 circuits-overhead and inground lines
Feeder: Rockville/West End - 13.5 KV/60 cycle

Grindavik - 33 KV/60 cycle
Base - (11) 4.16 KV/60 cycle

Back-up : Diesel engines at Bldg 864
Portable generators
Distribution backfeed on 4.6KV circuits

Drawings: N62467- - : NASKEF FEEDER DRAWINGS(1"-500')
FEEDER LINE DRAWINGS (1"-500')

Generator Operational Data: Available at site.

Facility Power Plants: (PARTIAL LISTING)

BLDG LOCATION NO GN OUTPUT F1EL TM

864 BASE POWER PLANT 7 11.25 MW 75,000 6
1650 DYE-5 POWER PLANT 4 3.6 MW 34,000 20
2608 GRINDAVIK POWER PLANT 3 1.5 MW 20,000 10

Portable Emergency Generators: (PARTIAL LISTING)
TYPE ECC OUTPUT A LOCATION 1I=EL

Onan #51-178 5 KW SHOP
Libby #51-15805 30 KW SHOP
Freemont #6115-118-1243 60 KW SHOP
Detroit #40B6910A 100 KW 1650/DYE-5
Feeder Priority Listing: (PARTIAL LISTING)

FEEDER BUILDINGS

3 jWESTEND,TOWERAIRFIELD LIGHTING
1 IBLDG 831,789,790

Feeder/Facility Listing:
FACILITY FEEDER NO ELZCTRICAL TRANs T dGICT

REQU1PmTS BACKfl0 I__I MAZ PI SZL2 T IR PR VOLT MIPS SIZE GM CAP

44 4 NBS j 13 SIN G LELE N/A ___
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WATER CONTINGENCY PLAN
Comnercial:

Source: Sudurnes Water Works: GJA Fissure
Distribution: Bldg 988 - 3x1365 gpm booster pumps thru under ground

lines
Treatment: Flourine and Chlorine
Power Source: Commercial
Pump Power: Commercial

Base:
Source: 11 Water wells and storage tanks via 750,000 gall

storage tank Bldg 516
500,000 gall elevated tank bldg 875

Distribution: Bldg 516 - 3x1400gpm booster pumps thru under ground
lines

Treatment: Fluorine and Chlorine
Power Source: Commercial with emerg gen back-up
Pump Power: Commercial

Drawings: Water Line Distribution System (1W-5001)
Valve Location and Status Drawing (1"-5001)

Water Wells TX =L LL LOCATION CAPACITY DIPTH POWER FlUL Th

8 Bldg 177 145 GPM 163.0 FT
9 Bldg T621 130 GPM 159.5 FT
31 Bldg T2302 175 GPM 124.0 FT

Isloated Water Wells

BL[DG~ LOCATION CAPACITY DEPTH POWER F UlL7 TIM
1756 10 GPM 130 FT

1793 20 GPM 156 FT
1683 10 GPM 50 FT
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HEAT CONTINGENCY PLAN

Commercial: Source Svartsengi (Blue Lagoon)
Distribution Above ground lines
Type 24" insulated steel pipe
Back-up None

Base: Source Pumping station at Fitjar
Distribution Under ground lines
Type 20"-2" insulated steel pipe
Temp/Press 202 F/96 C at 60 lbs

Drawings: Steam Distribution/Valve Drawings

Base Sectors
AREA MAX DOMSTIC 3W MAX MEATING (BTU/UR), FLOW (L/M)

1 ~(STWEmR)II

BASE - E 1,329,319 8,862,129 936
BASE - G 7,370,873 49,139,155 5166
BASE - Hi 1,367,229 9,114,862 941
BASE - H2 1,004,904 6,699,360 699

TOTAL 24,666,494 164,443,295 17,288
Active Non-geothermal Units

BLGIL40CATION ~ HAZ CODE AM1OUNT TYPE CAPACITY IU3L TU

632 JLAUNDRY 1 2 1BOIL 16,694 BTU ( 3,000 13
1639 TORPEDO SHOP 1 BOIL 1 1,329 BTU 3,000 13
1680 NAVFAC 1 J BOIL 17,000 BTU 25,000 20
Stand-by Boiler Units

BLDG LOCATION EAZ CODE AMOUNT ITYPE CI AP 1M T=

710 HOSPITAL 2 BOIL 3,348 BTU 1,000 2
2578 H-1 OPS 1 BOIL 4,347 BTU
781 COR CONTROL 1 BOIL 1,000

271 CHILD CENTER BOIL
.286 NATO SATCOM BLDG 1 BOIL 3,000

Units Requiring Preparation

BLDG ILOCATION IA, COD, I A lONTI I TYPEI CP ITr

794 FLIGHT PODS a 1 BOIL
910 HIGH SCHOOL a,f 2 BOIL

782 AIR OPS BLDG 1 BOIL BOILI

BOIL - BOILER HA - HOT AIR FURNACE CAPACITY - KBTU
FLOW - LITERS/MIN FUEL - GALLONS TIME - REPAIR DAYS
a - ASBESTOS CONTAM ROOM
f - FUEL TANKS REMOVED
o - MAJOR OVERHAUL
Facility Listing (NOT PROVIDED): A listing of all building heating and
domestic hot water requirements is shown in Attachment A. The system can be

• isolated into sectors shown in paragraph a. It is possible, to connect a High
Temperature - Hot Water (HTHW) Boiler to replace geothermal system in
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applicable sectors. "Donkey" Boiler connection is possible in all buildings
currently connected to geothermal system.
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Appendiz X
NOS Selection Kit

The normal MOS Se~ection Kit Contains the following charts and.graphs

(AFESC, Volume II, Post-Disaster Procedures):

Airfield Complex Map (1"-500'), No example provided.

Airfield Runway Maps (1"-100'), No example provided.

Crater Template, No example provided.

Density Ratio Charts

MOS Selection Form

Aircraft Surface Roughness Selection Charts

Surface Roughness Charts

Crater Time Worksheets for Chemical and Nonchemical Environments

Spall Time Worksheets for Chemical and Nonchemical Environments

110
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Density Ratio
Source: TO IF-4E-11 u

Dafte: 1 Novetmbe 1970
* Oata asws: Flight Test
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* MOS SELECTION FORM
gCIHWC C0140MONS MHAT AMUY. RUL IN APMUCAWL 3LUMKS

AIRCRAFT 9.4 C/o ?NUII0P LANDING EVACIJATIGIN AS

P44 VasaMEw LANDING EVACUATION SAAIIINIII1

P. S TAKEWf LANSING ANNO@YN*MC IWSAMUSN A

*P-14 15111W LANDING

A. 10 TAXI0UP LANDING
C- 130 TAKEOF LANSING 00 SSRAKING WhGWT a ___

C-141 TMW@W LANSING NO IKAING UUINW 8

mm;CR. SAY 56? ROM ua 000 PSo SLU SH 0S TANOINS VATUN

POOR jIWINS OR STANDING11 M16R

JARPACU ROUGHNESS CIGA NUUUER&

MU08 M062" IIG rmTAP W

II~ I I~iiof i 111111 3i

mecoowu "Ms - ucovuvIws .m -AOO ui =m~ m



Table B-a. Taziway Criteri

REPAIRED CLEARED SWEPT 90* TURN 1500 TURN MINIMUM CRATER
AIRCRAFT WIDTH WIDTH WIDTH WIDTH WIDTH SPACING*

(FEET) (FEET) (FEET) (FEET) (FEET) (FEET)

F-4 25 35 35 30 so so

C-130 30 135 100 50 100 56

C-141 s0 170 a5 71 140 NONE

F-15 25

F-1 20

A-10 2a

A-? 25

P.111 25

C-0CA so

DC-10 s0

DC-747 io

*FOR MINIMUM SPACING INDICATED. 4.S-INCH REPAIR OUALM WITH MAXIMUM TAQi SPEED Of 10 KNOTS IS
ALLOWED. WHEN SPACING IS LESS. UPGRADE REPAIR QUALJTY TO 3 INCHES Ol REDUCE MAXIUUM TAXI
SPEED TO 5 KNOTS.

Table 84. F-42 (TAKIEOFF WEIGHT 9 7AMS POUNDS
kLANOWiG UNVISM Z 3nO POUNDS)

P49

CHANT - OPERATION M0 _ _ RUN•y CONDITION OIV RAI'O

NUME TAKEOFF LANDING EVACUATION AMRIER DMY WUT CY A 1.0 1.1

101 x X x It

103 1 It X x X

104 x It It
105 _ __ __ _ __ _ __ _ _ K
106 X t -

107 x It x
105 _ _ _ _ __ __ _ K

*~I - x __ _ _ _ _ _ - -

110 I x x x
111 N ____ K X K K K K K

112 _It X I x K
113 X x X x x

114 X I t x X
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Figure 4-4. Surface Roughness ChArts 403 and 408 (Overlaid)

4,5a 3 1.5 1A' FLUSH
Figure 4-5. Upheaval Key

1.05, ,LOW, and 4,290 feet. By 4.5 inches or better is needed to the
observing the lowest repair quality right. This process helps you to
for each zone, a repair quality of 1.5 choos an NOS that has no craters to
inches or better is necessary to the repair in those zones which require a
left of the 1.056-foot mark, while high repair quality (1 inch or flAWh).



RRR TIME WORKSHEET FOR NONCHEMICAL ENVIRONMENT

1105 IOEtdTIFCAI1ON:
USE THE SMALLEST WNUMIRS IN PARENTWISUS FOR AS MANY WHOLE CRATERS AS THERE ARE REPAIR TLAMS.
USE 1146 SICOtdO NUMOUR FOR ALL OTHER WHOLE CRATERS.
USE 3/4 Op THE SECOND NMsMII in .751 FOR PARTIAL CRAMES.

APPARENT OIAMEII

t&I 20 30 40 so TUNE
PaUlT PEM FmE FEET FEm (Ma*iT=s

fluE/REPAIR 11201 1o (2301 140 (330 210 (1101 255 r730 2m

0. UMSER

SUE10TAA.

TIME/RPAIR (1001 10 (IMP) 100 121= IS0 (3061) 130 1640 200
1.0_____ -

RPMOUR

SUVTOTALm--

ThE/NEPAIR 11 60 391 3) 0 (206) 1= 14601 =0 040 340

£ NUMBER

TWV1RGPAM MM0 40 (106) go W250 120 1365 160 1670136

mcm NUMBER

VSMIOAL

SUSTOTALU

TOAL CRATER

Figure 84. WM5 Time Workinheet for' N'onhamlad Navironment



RRR TIME WORKSHEET FOR CHEMCIAL ENVIRONMENT

mO. IOIENTIMIAflON:
UNE TME SMALLEST EIIMIRS WN PAENDMESES PON ASl MANY WHOL CRATIERS AS THEUE ARE REPAR TEMS.
USE 11% SEC01h4 JUMIE PON ALL OTHER WHIOLE CRATERS.

- ~UME 3-'4 OP TE SECONO NUMSE In .75) FOR PARTIAL CRATERS.

APPARENT OGAMETE

10 30 0 40 a0 1111111
PKEET pEE FEET PUT FEET WANu113

T~REP 1") iUl 132151) 225 14101 340 (6701 415 W=30 445
0.0 NUM-

INCH

SUGMOAL

&D TOIMERAM (1014 0 (1221)O IOM 23130 P78) 230 PM 44011

TIME/EPAI PON)3 1" 5 120 0 01111m U 2026 14M 1510311

mcwm
MSTOTWAL

-EEl

SMALTCRAU

TIMEREPIR (ollU (109 (20) 26(1~, T"511

TOTA CRTERM

ftum ~ ~ ~ ~ ~ ~ ~ ~ EPI B9 MTm ok tfo hma ftvIME



Table 5-12. Spall Table for Nonaohemicei Environment

SPALL TABLE FOR NONCHEMICAL ENVIRONMENT

3000 000 30000 3000 3000 3000 3000 3000 3000 3000 3071 317S 3231 3000

20 230 230 2300 2300 230 2300 2300 230 3004 3109 3314

2300 200 200 2800 200 2800 2300 2400 2300 23 2337 3042 2147 2300

2700 2700 270 2700 0 27700 2700 2700 273 2870 297S 300

2300 2000 26W 2300 26W0 20 21 M 0 2600 23W 2633 2302 2300 3013 2300
* 20 2100 25W0 2300 230 2100 2300 2527 22 23 2814 247

2400. 24• 0 240 0 240 0 240 0 240 0 240 0 240 240 2506 270 27 2m 240

2300 2300 2300 230 20 2300 23 2332 2430 203 20 ' 313

2200 2200 2200 2200 22 2200 2200 2221 2326 2431 1213 2341 276 2M0

2100 2100 2100 2100 2100 2100 2114 225 236 2443 274 2673

2000 2000 2000 2000 2000 2000 2000 2067 2192 2237 2402 2607 2612 200
o1w 1300 1300 1300 1300 114 201 2126 231 336 2441 2546

j 1300 100 1 300 1600lo 1300 1300 1343 1334 2003 2164 220 2374 2473 101

170 1700 1700 1700 1700 1732 1337 1332 2007 2m 3 2412
low---------low---------------1------------------------- -- m--------------IM S16 1600 1I6 1610 1715 1730 1321 2200 2 I 2140 2246 160i

• 1400 1400 1400 1400 1400 1476 1581 1im 1731 IM 2001 2106 2I11 1400

130 - 1300 1300 1305 1410 1515 1620 1721 1IN0 IU 200 214

1200 12 1200 1200 1233 1343 1443 1553 1468 1733 IM 1373 207 1200
1100 1100 1100 1171 1270 1311 146 151 1636 101 3I 0 I 011

1000 100 1000 1000 1104 1203 1314 1419 1524 1623 1736 1623 1344 I100

3of g00 932 1037 1142 1247 1312 1467 1662 1667 1772 1677

S 300 600 300 n3o 371 1075 1131 12in 1391 1486 1601 1706 1311 30

700 7•0 730 304 1003 1114 1213 1324 1423 1I 1630 1744
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Table B-18. Spa& Table for Chemical EnvirOnment

SPALL TABLE FOR CHEMCIAL ENVIRONMENT
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Appendix V
MASKhF PUBLIC WORKS THREAT CONDITION SUPPORT PLAN

Ref: (a) NASKEFINST 5530.1C

1. The Commanding Officer, Naval Air Station, Keflavik is responsible for the
security of the agreed area. The establishment of threat conditions provides
a smooth transition from normal to expanded security.

2. Threat Conditions. Threat condition (THREATCONS) and measures which
shall be considered for implementation are:

a. THREATCON ALPHA : A general warning of possible terrorist activity,
the nature and extent of which are unpredictable.

1. Notify all officers, chief petty officers and division directors of
the change in THREATCON. Brief all personnel of the THREATCON and
initiate checklist completion. Remind personnel to be suspicious and
inquisitive about strangers, particullary those carrying suitcases or
other containers. Watch for unidentified vehicles on the NATO Base.
Watch for abondoned parcels or suitcases and any unusual activity.
Notify NAS Security of anything out of the ordinary.
2. Review building plans available to the PWD Duty Section and BSRCC
and ensure they have access to a complete set for all failities in case-
of evacuation of any area is required. Coordinate with PWD Engineering
to obtain access to additional plans, if required. Current location of
the PWO, APWO, Operations Officer and Transportation Officer should be
known to the PWD Duty Section at all times. Review Recall Bill for
accuracy.
3. Secure all buildings, rooms and storage areas not in regular use.
4. Increase security spot checks of vehicles.
5. Assist Security in limiting access points for vehicles and
personnel, as needed.
6. As a deterrent, apply the following measures individually and
randomly:

(a) Secure and regulary inspect all buildings, rooms and storage
areas not in use.

(b) At the beginning and end of each workday, and at other regular
and frequent intervals, inspect the interior and exterior of buildings
in regular use for suspicious activities or packages.
7. Review Facility Contingency Plan and prepare to take actions to
enhance security, survivability and recovery of key facililities.
Review all plans, orders, personnel details and logistic requirements
related to the introduction of higher THREATCONs. Review Mass Casualty
and Bomb Threat procedures
8. Coordinate with NAS Security and AFI-DE for any heavy equipment
assistance required.
9. Report to NAS Security when all appropriate actions have been
initiated.

b. THREATCON BRAVO : This condition is declared when there is
increased and more predicatble threat of terrorist activity even though no
particular target is identified.

1. Repeat Measure 1 and warn all personnel.
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2. PWO, APWO, Operations Officer and Transportation are to be reachable
at all times via telephone or radio.
3. Check plans for implementation of next THREATCON conditions.
4. Move all vehicles and large objects at least 25 meters from key base
facilities. Assist where necessary in moving dumpsters and other large
objects.
5. Secure and regulary inspect all buildings, rooms and storage areas
not in daily use.
6. At the beginning and end of each workday, and at other regular and
frequent intervals, inspect the interior and exterior of buildings in
regular use for suspicious activities or packages.
7. Examine all mail.
8. Remove signs from all facilities.
9. Make staff and family members aware of the general situation to stop
rumors and prevent unnecessary alarm.
10. Remind personnel traveling off-base to exercise additional care and
ensure all personnel lock their vehicles when not in use or under their
direct observation. All vehicles should be checked for unidentified
objects before being operated. All military vehicles traveling on
official business off or between agreed areas are required to phone
Security upon departure and return.
11. Erect barriers to control traffic flow. Coordinate with Security on
assistance required.
12. Report to NAS Security when all appropriate actions have been
initiated.

c. THREATCON CHARLIE : This condition is delcared when an incident
occurs or when intelligence is received indicating that some form of terrorist
action against installations and personnel is imminent.

1. Review and check all THREATCON ALPHA and BRAVO actions. Report all
outstanding actions to Security.
2. All officers, chief petty officers and division directors will be on
call. Augment PWD Duty Section, including one officer and chief, to
ensure quick response to several simultaneous emergencies.
3. Limit access points to all critical facilities to one entrance only
and control entry.
4. Man all critical facilities 24 hours per days. Conduct security
checks of the exterior of all facilities every 30 minutes.
5. Coordinate with Security for obtaining security guards for critical
facilities.
6. Cancel all regular bus runs, including school buses, and be prepared
to provide additional support to base commands.
7. Check ph;s for the implementation of THREATCON DELTA.

* 8. Report to ;rIS Security when all appropriate actions have been
initiated.

d. THREATCON DELTA : A terrorist attack has occurred or intelligence
has been received that terrorist actions against a specific location is likely

1. Review and check all THREATCON conditions actions. Report all
outstanding actions to Security.
2. Activate a BSRCC. Begin around the clock operations.
3. Require positive identification from all personnel entering
facilities. Check all mail, briefcases, packages, etc, for explosives
and weapons.
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4. Ensure at least two personnel respond to each job. Maintain a
continuous cheld on the location of all PWD personnel responding to

* trouble calls.
5. Suspend all minor, specific and PMI work and concentrate on emergency
calls as much as possible. Minimize all administrative journeys and
visits.
6. Report to NAS Security when all appropriate actions have been
initiated.

1

* 3-

0

0

* 121



Bibliography

20th Naval Construction Regiment, Rapid Runway Repair: RRR Level I (PRCP Skill
985.1) Student Guide, Gulfport, MS, 3 March 1993.

Air Force Engineering and Services Center, Contingency Response Procedures
(93-12), HQ AFESC/DEO, Tyndall, FL, undated.

Air Force Engineering and Services Center, Volume 1: Pre-Disaster Planning,
HQ AFESC/DEO, Tyndall, FL, undated.

Air Force Engineering and Services Center, Volume 2: Post-Disaster Planning,
HQ AFESC/DEO, Tyndall, FL, undated.

Air Force Engineering and Services Center, Volume 3: Bare Base Conceptual
Planning Guide (DRAFT), HQ AFESC/DEO, Tyndall, FL, undated.

Boudra, William F., "Engineers Restore Hope", The Military Engineer, No. 551,
July 1993, pp 4-9

Bunker, Robert M., "Military Engineers and Disaster Relief: Hurricane Hugo", -

The Military Engineer, No. 534, Mar-Apr 1990, pp 36-39.

"Emergency Capability Listing", The Military Engineer, No. 556, May-Jun 1993,
pp 193-208.

Federal Emergency Management Agency, Are You Ready? Your Guide to Disaster
Preparedness (H-34), U.S. Printing Office, Washington, D.C., September 1990.

Genega, Stanley G., "When Nature Strikes Back: From One Edge of Amercia to
the Other, Trouble Was Brewing", The Military Engineer, No. 553, Nov-Dec 1992,
pp 4-6.

"HURRICANE Preparedness Guide", The Gainesville Sun, 29 June 1993

Johnson, Ronald N., Disaster Preparedness Plan for Southern Division, Naval
Facilities Engineering Command, June 1990.

Lathan, Larry G. and Robert C. Swan, "Disaster Debris", The Military Engineer,
No 557, July 1993, pp 37-39.

Major, David J., NASKEF OPLAN 9000: Facility Contingency Plan for Naval Air
Station Keflavik, Iceland (DRAFT), 1 July 1992.

McAuliffe, Michael A, "Andrew, Prince of Storms",.The Military Engineer, No.
553, Nov-Dec 1992, pp 6-8.

Murray, Thomas D., "Disaster Decision", The Military Engineer, No. 557, July
1993, pp 31-33.

Naval Education and Training Command, SEABEE Combat Handbook (NAVEDTRA 10479-
C2), United States Printing Office, Washington, 1985.

122



Pettterson, Grant C., "FEMA and Hugo", The Military Engineer, No. 534, Mar-Apr
1990, pp 40-42.

Taric, Alexander G., "Earthquakes and Our National Defense", The Military
Engineer, No. 534, March/April 1990, pp 31-35.

United States Automobile Associations, USAA Catastrophe History - 1992, 1922
USAA Annual Progress Report, undated, pg 21.

United States, Department of Defense, Department of the Navy, OPNAVINST
3100.6(series), U.S. Navy, Washington, undated.

U. S. Naval Construction Battalion Command, COMCBPAC/COMCBLANT OPLAN 9000
(DRAFT), U.S. Pacific Fleet, Pearl Harbor, HI, 18 June 1990.

Ward, John G., "Disaster Assistance: Time for Change?", The Military Engineer,
No. 557, July 1993, pp 16-17.

123


