Session No. 9

Appendices 9A through 9F

APPENDIX 9-A: HAZARD MITIGATION PLAN EVALUATION FORM

Instructor:

Please refer to Appendix 9.b entitled “Guide for Describing and Evaluating Section 409 Plans” in Godschalk, D.R. et al. (1999). Natural Hazard Mitigation: Recasting Disaster Policy and Planning. Washington, DC: Island Press.

APPENDIX 9-B: MODEL GOALS AND OBJECTIVES SECTION

State of Oregon Natural Hazards Mitigation Plan, from Section Two, “Natural Hazards Mitigation in Oregon,” pp. 6-10. 

[Source: Godschalk, D.R. et al. (1997). Making Mitigation Work: Recasting Natural Hazards Planning and Implementation. Chapel Hill, NC: Center for Urban and Regional Studies, The University of North Carolina at Chapel Hill.] 

SECTION TWO: NATURAL HAZARDS MITIGATION IN OREGON

A.
OREGON’S HAZARD MITIGATION PLANNING PROCESS 

The following describes a process for hazard mitigation planning. The steps outlined in #1 to #6 below is the process Oregon Emergency Management utilizes in its natural hazards mitigation planning activities. It is a recommended process for other agencies considering the development of hazard mitigation plans.

1.
Goals

These goals form the basis for the objectives detailed in #2 below. These goals are shown from the highest priority, at the top of the list, to those of lesser importance:

· Protection of life during and after the occurrence of disasters:

· Protection of emergency response capability including,

· protection of mobile resources, and

· protection of critical facilities;

· Protection of developed property; and 

· Protection of natural resources and the environment. 

These goals are reinforced and supported by goal 7 of the state’s land use goals, which is concerned with development in places subject to natural hazards such as floods and landslides. Goal 7 does not prohibit development in such places: it requires that jurisdictions apply “appropriate safeguards” when planning for development there. Floodplain zoning in accordance with federal standards is an example of such a safeguard.

2.
Objectives

The following objectives serve as a “measuring stick” upon which individual hazard mitigation projects can be evaluated. These criteria for evaluation become especially important when two or more projects are competing for limited funds.

For example, projects proposed under section 404 of the Stafford Act, and those submitted for the Hazard Mitigation Assistance Grant, are evaluated against these criteria. An eligible project should: 

· Be consistent with, support, and help implement the goals and objectives of hazard mitigation plans in place for the geographic area in question, especially those hazard mitigation plans developed under section 409 of the Stafford Act;

· Have significant potential to reduce damages to public and/or private property or reduce the cost of recovering form future disasters; 

· Be the most practical, cost-effective, and environmentally sound alternative after consideration of a range of options; 

· Address a repetitive problem, or one that has the potential to have a major impact on an area, reducing the potential for loss of life, loss of essential services or personal property, damage to critical facilities, economic loss, hardship or suffering; 

· Solve a problem independently, or constitute a portion of a solution where there is a likelihood that the project as a whole will be completed; 

· Conform with 44 CFR Part 9, Floodplain Management and Protection of Wetlands, and not contribute to or encourage development in wetlands or floodplains;

· Conform with 44 CFR Part 10, Environmental Considerations;

· Be based on a hazard vulnerability analysis of the geographic area in question;

· Meet applicable permit requirements; 

· Not encourage development in hazardous areas; 

· Contribute to a permanent or long-ten-n solution to the problem, and have manageable maintenance and modification costs;

· Whenever possible, be designed to accomplish multiple objectives including damage reduction, environmental enhancement, and economic development or recovery; and 

· Whenever possible, utilize existing agencies or programs to implement the project.

3.
Hazard Identification and Vulnerability Analysis

Hazard mitigation projects should be based on an evaluation of the hazards in the geographic area in question. That hazards exist in a given area is not necessarily evidence to support expending resources on mitigation. Significant vulnerability or risk to hazards should be the basis for proposing hazard mitigation projects. 

Vulnerability is a condition where people and their property overlap or interact with probable hazards. A hazard is worth mitigating only if people and their property are vulnerable to it. 

For example, snow avalanches occur frequently in the mountains in winter months. Avalanches are a hazard. When an avalanche occurs, however, if no one is near it, vulnerability to the avalanche is quite low. 

Conversely, thousands of people live and work below darns on the Willamette River system. Although an unthinkable worst-case scenario could kill hundreds or thousands, the probability of a catastrophic failure of any of these darns is low. For thousands of people, living and working below these dams is an “acceptable risk.” 

4.
Identification and Evaluation of Mitigation Projects

The following describes a process for identifying and evaluating mitigation projects like those shown in Section Three of this plan.

a.
Mitigation Recommendations and Alternatives 

Based on the results for the hazard analysis outlined in #3 above, appropriate recommendations should be made to address the hazard vulnerability or risk identified. Addressed, even if only to say that it can’t currently be addressed due to lack of funds, resources, political will, etc. 

Recommendations should include various alternatives whenever possible so that several approaches may be explored, in terms of funding, structural versus non- structural solutions, time-lines, etc.

b.
Responsible Agencies

For each hazard mitigation project proposed, lead and support agencies should be identified. These agencies are responsible for making a good faith effort to implement the recommendations, to pursue funding for the project if needed, to maintain the project after completion, etc.

c.
Funding

Many of the mitigation projects considered in Section Three of this plan will require special sources of funding. Some federal funding exists, such as the Hazard Mitigation Grant (section 404), the Hazard Mitigation Assistance Grant, Public Assistance (section 406), and others. Likewise, some state funding exists, such as Community Development Block Grant dollars.

Additional sources of funding will be identified in future drafts of this natural hazards mitigation plans. Each project shown in Section Three will list potential sources of funding.

d.
Environmental Review 

Proposed projects which have potential environmental impact must undergo an environmental review. Depending on the funding source, the envirom3ental review may be the responsibility of local, state, or federal government. 

Under the National Environmental Policy Act (NEPA), if a project does not meet the “Categorical Exclusion” criteria, an “Environmental Assessment (EA)” is required. Potential environmental impacts of a project examined in an EA may include; land use, socioeconomic issues, air and water quality, natural resources including rare or endangered species, wetlands, wildlife refuges, and archeological or historical resources.

The Environmental Assessment process results in either a “Finding Of No Significant Impact” (“FONSI”) or an “Environmental Impact Statement (EIS).”

5.
Legislative Remedies

It is recognized that some hazard mitigation proposals will require “legislative remedies” due to conflicting laws, lack of existing statutory authority, a need for significant addition funding, etc.

When these situations arise, the State Hazard Mitigation Team (see page IO) will notify and “brief’ the OERS Council. The Council may then formally support and assist in the development and introduction of the appropriate legislation.

6.
Project Implementation and Maintenance

The responsible agencies, as outlined in “A.4.b.,” will then implement the chosen hazard mitigation recommendation(s). Projects, like plans, will require periodic maintenance. One or more agencies may be responsible for project implementation and maintenance.

B.
COORDINATING NATURAL HAZARDS MITIGATION IN OREGON
A specific took at the roles and responsibilities of state agencies with regard to hazard mitigation can be found in Section Two C of this plan. The material that follows below takes a more general look at coordination of natural hazards mitigation in Oregon. It also examines a partnership between OEM and DLCD, two state agencies providing leadership in natural hazards mitigation.

1.
The partnership between Oregon Emergency Management and the Department of Land Conversation and Development 

Although many state agencies are involved in hazard mitigation, the Governor, the Oregon Legislature, and the Federal Emergency Management Agency look at two state agencies to provide leadership in natural hazards mitigation: Oregon Emergency Management (OEM), and the Department of Land Conservation and Development (DLCD). 

a.
State Hazard Mitigation Officer

The State Hazard Mitigation Officer is the Natural Hazards Program Coordinator with Oregon Emergency Management. The position is funded jointly by FEMA through the Disaster Preparedness Improvement Grant and by the State of Oregon. 

b.
Natural Hazards Mitigation Program Coordinator

The Natural Hazards Mitigation Program Coordinator is with the Department of Land Conservation and Development. This position is also funded jointly by FEMA through the National Flood Insurance Program and by the State of Oregon. 

2.
State Hazard Mitigation Team

The states’ hazard mitigation team develops, or provides technical advice in the development of hazard mitigation plans. The team also conducts post-disaster surveys, assessments, and meetings in those areas significantly impacted by a hazard or hazards. This works helps to determine what steps or projects might be undertaken to mitigate future losses. 

APPENDIX 9-C: MODEL HAZARDS ASSESSMENT SECTION

State of Kentucky Hazard Mitigation Plan, from Part III, “Hazard Analysis,” pages III-3 to III-3- 7-1.

[Source: Godschalk, D.R. et al. (1997). Making Mitigation Work: Recasting Natural Hazards Planning and Implementation. Chapel Hill, NC: Center for Urban and Regional Studies, The University of North Carolina at Chapel Hill.] 

PART III - HAZARD ANALYSIS
HAZARD EVALUATION 

A study of actual and potential hazards in Kentucky indicates that no county, town, city, or village is immune to disaster. The vulnerability (susceptibility to damage of the population, human services, transportation, infrastructure and economy) varies by region, community, season and type of disaster. Although the potential for many hazards is continuous (earthquakes, landslides, transportation accidents, and careless or deliberate actions of people), others, such as tornadoes and winter storms, vary according to seasonal climatic factors. 

The major hazards which have been identified for the Commonwealth are: floods, tornadoes, severe weather (hurricanes, thunderstorms, winter storms), earthquakes, landslides, forest fires, transportation accidents, energy related hazards (power shortages/outages), water shortages/drought, and nuclear/convential attack. Kentucky’s Hazard Identification Capability Assessment and Multi-Year Development Plan (HICA/MYDP) provide vulnerability assessments of those hazards most significant to Kentucky.

Local emergency program managers have identified hazards which are considered to be significant to their communities. Local hazards were identified based on the judgement of local officials, frequency of occurrence, destructive potential, and demands on emergency operations. 

Four hazards having the greatest significance were selected for inclusion in the state’s hazard mitigation plan. Of Kentucky’s 120 counties, II 9 responded and were included in the Kentucky’s Statewide Hazard Summary. The four hazards included in the Kentucky Statewide Hazard Summary. The four hazards included in the vulnerability and exposure assessment and the number of counties considering these to be major hazards are: 1) floods, 100 counties; 2) tornadoes, 103 counties; 3) earthquakes, 96 counties and 4) droughts, 71 counties. Severe storms was not included even though I 1 2 counties reported it as a significant threat, Figure III- I -1 is a listing of Presidential Flood Disaster Declarations by county. Following is an evaluation of each hazard deemed significant.

A.
Floods

1.
Flooding is probably the most significant natural hazard in Kentucky. Major flooding occurs within the state almost every year and it is not unusual for several floods to occur in a single year. Significant floods occurred in 1973, 1975, 1977, 1982, 1984, 1989 (3 floods) and 1991. Two types of flooding occur in Kentucky: flash floods and river basin or riverine floods. Flash flooding occurs in all parts of the state as the result of excessive rainfall over a short period of time. However, flash flooding prevails in Eastern Kentucky where it is abetted by the region’s mountainous terrain, many narrow gorges and numerous stream and riverbeds. Flash floods can happen at any time of the year, but are most prevalent during spring and summer months. 

2.
River basin flooding is more common during winter and- early spring (February to April). This flooding is common along Kentucky’s major streams, particularly the Kentucky, Ohio and Mississippi Rivers. Cities such as Frankfort, Louisville, Owensboro, and Paducah, have been seriously affected by flooding. Every two to three years, serious flooding occurs along one or more of Kentucky’s major streams and it is not unusual for this to occur several years in succession.

3.
Flood hazards result from the overflow of land areas, temporary backwater effects in sewers and local drainage channels, creation of unsanitary conditions, deposition of materials in stream channels during flood recession, rise of ground water coincident with increased stream flow, and other problems. 

B.
Tornadoes 

1.
A tornado is a violently rotating column of air which descends form a thunderstorm cloud system. Tornadoes are the most violent of all winds. They are local storms with cyclonic winds typically sweeping in a counterclockwise rotation about a funnel-like vortex. The extreme winds of this vortex are among the most destructive on earth when they move through populated, developed areas.

2.
Tornadoes can occur at any time during the day or night, but are most frequent during the warmest hours of the day (late afternoon into early evening). Eighty-two percent of occurrences are between noon and midnight, with 23 percent between 4:00 p.m. and 6:00 p.m. The average tornado rotates counterclockwise, moves at about 45 m.p.h. in a northeasterly path and impacts an area about 475 feet wide and 15 miles long during a time span of about 20 minutes. Tornadoes rotating clockwise have been reported, but occur infrequently. Wind speeds can range form 15 m.p.h. to 60 m.p.h. The path of destruction can be a few hundred yards or several hundred miles in length and less than 100 feet or over a mile in width. Some tornado sorties never touch the ground and are short-lived while others may drop-rise-drop in a hopscotch manner.

3.
Current estimates place the maximum velocity (combination of ground speed, wind speed and upper winds) at about 300 m.p.h., but higher and lower values can occur. A wind velocity of 200 m.p.h. will result in a wind pressure of 102.4 pounds per square foot of surface area, a loading that exceeds the tolerance limits of most buildings. 

4.
Intensity of tornado damage is measured on the F rating scale that was developed by Dr. T. Theodore Fujita and is based upon trained meteorologists’ evaluation of damage following tornadoes. According to a study published in the early 1970’s, of recent tornadoes, eighty-eight percent were rated at F0, F1, or F2. 
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5.
Tornadoes can occur in Kentucky at any time of the year and in any part of the state; however, the western and central portions have been more frequently struck and the months of March, April and May have brought the more severe occurrences. Records on tornadoes in Kentucky date back to 1830. According to the National Weather Service, the state has an annual average of eight tornadoes and three related deaths. 

C.
Earthquakes

1.
An earthquake is a shaking or vibrating of the earth’s crust. These seismic waves are generated by the breaching of the rock in the earth’s crust. While scientists are able to measure the amount of energy that is building beneath the earth’s surface, they are not able to predict when an earthquake will occur. Therefore, earthquakes are unpredictable and can strike without warning. Earthquakes range in intensity from slight tremors to great shocks and last from a few seconds to as much as five minutes. Earthquakes can either occur as a single event or in a series over a period of several days. Earthquakes are almost always accompanied by aftershocks which can be as destructive as the original earthquake. 

2.
Earthquake severity is generally described in two ways. The magnitude of an earthquake, as expressed by the Richter Magnitude Scale, is a relative measure that depends on the maximum trace amplitude registered on a seismograph. The Richter scale measures the release of energy rather than damage effects. The Modified Mercalli Scale utilizes personal observation to rate the magnitude. The two scales are used in conjunction to describe the earthquake’s magnitude and effects. 

3.
Kentucky has not experienced a major earthquake since 1812. Due to the New Madrid Seismic Zone, earthquakes are a greater hazard in the Jackson Purchase area in the western part of the state. Scientists have defined the location New Madrid Seismic Zone as extending from about 25 miles northwest of Memphis to the Reelfoot Lake area in Western Tennessee where it turns northwest toward new Madrid, Missouri and continues to Southern Illinois. The zone is approximately 40 miles wide and 200 miles long. The extreme southeastern region of Kentucky is also a heightened risk area.

4.
An earthquake in Western Kentucky on the scale of the New Madrid earthquakes of 1811-1812 (VII or VIII on the Mercalli Scale) is projected to destroy sections of the region’s urban centers and to quite probably produce considerable damage to other areas of the state. Records indicate there have been numerous tremors over the years. A significant earthquake occurred in North Central Kentucky in 1980.

D.
Drought

1.
Due to Kentucky’s ample water resources (surface and ground water), it does not normally experience severe periods of drought or water shortages.

2.
However, since the state experienced a severe drought in 1988, there has been increased emphasis on drought mitigation planning. 

I.
CURRFNT EXPOSLTRE 

A.
Current exposure is based upon the effect of tornadoes, floods, earthquakes and drought upon population, human services, transportation, other infrastructure and the economy.

B.
According to the Urban Studies Center of the University of Louisville, Kentucky’s 1991 projected population is 3,871,021. The projected 1991 population by Area Development District is: 

Barren River (4)

244,225 

Big Sandy (11) 
197,810

Bluegrass (15)
606,204

Buffalo Trace (8)
54,547

Cumberland Valley (11)
248,848 

FIVCO (10)
139,866 

Gateway (9)
68,251

Green River (3)
207,191

KIPDA (6)
819,155

Kentucky River (12)
143,097

Lake Cumberland (14)
186,822

Lincoln Trail (5)
240,305

Northern Kentucky (7)
331,411

Pennyrile (2)
207,444

Purchase (1) 
175,845

C.
For Kentucky’s populace, the hazard potential for metropolitan and developed areas. This greater vulnerability is due to the concentration of population as well as to a greater development of business and infrastructure. Analyses do not indicate that cities and towns are more likely to be stricken by a disaster; however, the factors of population and business concentration, building heights and utility systems make such areas more vulnerable to certain effects. Tornadoes, floods, earthquakes, drought, etc., usually occur without any regard to urban/rural classifications; however, characteristics of these classifications increase their hazard potential when disasters do occur. 

APPENDIX III-3

EARTHQUAKES

I.
EARTHQUAKE HISTORY 

A.
Kentucky has experienced numerous earthquakes over the years, mostly tremors of low to moderate intensity. However, since records were first begun in 1776, an earthquake of major proportions (MM-VIII+), the “New Madrid” quakes of 1811- 1812, and at least one of the moderate intensity (MM-VII) have shaken the state. See Tab 111-3-1 (Modified Mercalli Intensity Scale). 

B.
In 1779, an earthquake was reportedly felt in Northern Kentucky, but no further details are available on this event. Reports from the northern and eastern portions of Kentucky indicated an occurrence during the spring of 1791 and 1792. Shocks with an Intensity V or greater occurred 18 times in the first 200 years after Kentucky achieved statehood (1779) with most of the activity occurring in the western portion of the state, near the New Madrid Seismic Zone. 

C.
By all accounts, the series of earthquakes which began on December 16, 1811 and continued through February, 1812 was the most violent to have occurred in the history of Kentucky. Popularly known as the “New Madrid Quakes,” because of the destruction caused to this small Mississippi River town in present-day Missouri, their epicenter has been pinpointed in the extreme northeastern tip of Arkansas, where that state converges with Tennessee, Kentucky and Missouri. The body wave magnitude of the initial December 16, 181 1 earthquake has been estimated at 7.2 on the Richter Scale; the other principal shocks - On January 23, 1812 and February 7, 1812, respectively - have been assigned magnitude values of 7.1 and 7.4. The New Madrid earthquakes produced major changes in the topography of the affected regions. Reelfoot Lake, a 23,000-acre lake on the western boundaries of Kentucky and Tennessee, was created when water from the Mississippi River was forced through ground fissures produced by quakes. One lake in the vicinity was raised up higher than the surrounding country. The water in the lake drained through fissures in its bottoms and was replaced by white sand, which was covered by dead fish. In some places, water rose from the earth to waist depth. In addition to the region of uplift, there was subsidence by as much as 12 feet at other localities, which created numerous new hills and valleys within the region. There was violent disturbance of the water in various streams in the New Madrid area; the Mississippi River was even reported to have reversed current and run backward for several hours. In addition, falling trees, the release of sulfuric gases, hissing sounds and lightning flashes filled the inhabitants with horror. Many flatboats and rafts sank and most people thought the end of the world had come. 

D.
Although one of the world’s greatest shocks, the New Madrid quakes received little attention until very recently. There were several reasons for this. For one, there were few documented casualties. Only two deaths were reported, one being of a woman in New Madrid who collapsed from fright, the other of a Western Kentucky farmer who drowned when a creek overflowed its banks. It is probable that there were other deaths which were not reported, primarily river boatmen whose boats were sunk by turbulent waters. The low casualty figure can be attributed to the facts that the region was sparsely inhabited at the time and there were no brick and cement buildings to topple onto the few settlers who resided in the area. The log-cabin settlements destroyed were both Mississippi River trading posts; New Madrid, with about 800 citizens and Little Prairie (now Caruthersville), with about 300 inhabitants. 

E.
There were reports of chimneys being knocked down in many places in Kentucky by the 1811-1812 earthquakes. A detailed record of 1,874 tremors from the initial shock of December 16, 181 1 through March 15, 1812 was kept by Mr. Jared Brooks at Louisville, Kentucky. Shocks continued at frequent intervals for at least two years, thus the total number of shocks was much greater. It is not unlikely that between 2,000 and 3,000 tremors were felt in Kentucky in 1811 and 1812. 

F.
A number of moderate earthquakes occurred in the Commonwealth over the next one hundred years, including: 

1.
Houses shook and plaster was cracked in parts of Northern Kentucky on November 20, 1834. Sounds like distant thunder were also reported.

2.
Similar effects were noted on December 27, 1841 near the town of Hickman. The Mississippi River was greatly agitated although no wind was reported.

3.
Other earthquakes occurred in the Mississippi Valley on January 4 and February 16, 1843.

4.
A severe shock was reported at Columbus, Kentucky on March 12, 1878 and a section of the bluff along the Mississippi River caved in.

5.
On October 26, 1916, an earthquake at Mayfield was reported to have shaken pictures from walls. All of these events are rated as Intensity V on the Modified Mercalli Scale.

6.
A sharp earthquake with an epicenter near the mouth of the Ohio River occurred on December 7, 1915. Buildings were strongly shaken, windows and dishes rattled, and loose objects were shaken in Western Kentucky and adjoining regions (Intensity V-VI). The total felt area covered 60,000 square miles. 

7.
Hickman, the site of the 1841 earthquake, experienced another strong shock on December 18, 1916. Reports indicated bricks were shaken from chimneys at Hickman and New Madrid, Missouri (Intensity VI-VII). 

8.
An earthquake near the point of the December 1915 event occurred on March 2, 1924. No damage was reported and the felt area was much less, about 15,000 square miles 

9.
A broad area of Kentucky, Illinois, Indiana and Tennessee, estimated at about 75,000 square miles, was affected by an earthquake on September 2, 1925. It was apparently centered near Henderson, Kentucky where some landslides were noted. At Louisville, about 100 miles distant, a chimney fell and a house reportedly sank.

10.
On January 1, 1954, slight damage resulted from an earthquake (Intensity VI) near Middlesboro. The tremor caused general alarm among the population and was felt in Tennessee, North Carolina and Virginia. 

G.
Seven other earthquakes, all with Intensity V effects, have been recorded. The epicenter areas and dates are: Western Kentucky, March 23, 1922; near Mayfield, May 13, 1925, felt over approximately 3,000 square miles; Maysville, May 28, 1933, felt in adjoining portions of Ohio; Paducah, March 26, 1957; vicinity of the Illinois/Kentucky/Missouri border, January 27, 195 8 and August 2, 1963; and near Louisville, December 11, 1968. 

H.
The earthquake of November 9, 1958, centered in Southern Illinois, caused widespread damage over nearby areas of Indiana, Kentucky and Missouri. Considerable masonry damage was sustained at the City Building at Henderson, Kentucky, about 50 miles east-southeast of the epicenter. Intensity VII damage was also reported from Poole, Smith Mills and Uniontown. 

I.
The strongest earthquake since 1895 originated in Southern Illinois and was felt in 23 states including Kentucky on November 9, 1968. The Pine Mountain Thrust Fault Zone (See Figure 111-3-4) produced a 4.0 quake on January 19, 1976 and was felt in five states. In 1977, an earthquake along the Wabash Valley Fault in Southeastern Illinois was felt in much of the Midwest and caused at least one chimney to fall in downtown Louisville. Sharpsburg, in the central part of the state, was struck by an earthquake that measured 5.1 on the Richter Scale on July 27, 1980. The Sharpsburg quake was related to the Kentucky River Fault System. Kentucky also felt the trembling from an earthquake which was centered in Onley, Illinois, an upper elevation of the New Madrid Fault, on June 10, 1987. Several earthquakes are recorded in Kentucky every year; however, most are not of a magnitude to cause significant damage and many are only detectable with scientific instrumentation. 

J.
Tab 111-3-2 is a list of earthquakes experienced since January, 1990 which had epicenters in Kentucky or were felt somewhere in the state. 

II.
EARTHQUAKE VULNERABILITY

A.
The actual movement of the ground in an earthquake is seldom the direct cause of fatalities. Most casualties result from falling objects and debris as a result of the seismic waves which shake, damage, or demolish buildings and other structures. 

B.
Vulnerability to earthquakes is greatest in metropolitan areas due to their larger populations and because cities tend to have a greater number of tall structures.

C.
Infrastructure is vulnerable to disruption ranging from slight damage to complete destruction. This can include: communications, power systems, sewer systems, water systems, railroads, inland waterway docks, locks, dams, highways, bridges and levees.

D.
Fires and explosions from natural gas and petroleum pipelines could increase damages to the affected areas.

E.
Liquefaction could occur in areas where the soil composition is primarily sand or silt and the water table is close to the surface. If seismic waves of high acceleration and long duration pass through this type of soil, the soil may liquefy and act as a fluid rather than as a solid for a short period of time, causing displacement of buildings and bridges.

III.
CURRENT EXPOSURE 

A hypothetical regional intensity map for the New Madrid Seismic Zone for a recurrence of the 1811-1812 sequence of earthquakes in the Mississippi Valley was used to assign county intensities. The assigned intensities are based upon the Modified Mercalli Intensity Scale of 1931 are: X for extreme Western Kentucky, IX for Western Kentucky, VIII for Central, Southern and Northern Kentucky, VII for Northeastern, Eastern and Southeastern Kentucky, and VI for extreme Eastern Kentucky. If an earthquake the intensity of the December 1811 quake (XI) had an epicenter near the northern end of the New Madrid Seismic Zone, the intensities for the City of Paducah are projected to be X on the river alluvium, IX on the lacustaine deposits underlying most of the city, and VIII in the hills southwest of the city. For an earthquake near the southern end of the seismic zone, the intensities would be lower. The earthquake of November 9, 1968 was assigned an intensity of VI and in Paducah a few bricks fell from chimneys.

A.
Population Exposure

1.
A large percentage of the damage and building ground shaking, although ground failures can also cause extensive damage. As the ground vibrates, buildings having different frequency response characteristics begin to vibrate until all are vibrating. Sometimes resonance (effect when the natural vibration frequency of a body is greatly amplified by reinforcing vibrations at the same or nearly the same frequency from another body) can occur when the response of the soil column and a building occur at the same period. This physical phenomenon is enhanced when the dominant period of the ground motion occurs at the same period as that of the soil and building response. 

2.
In addition to resonance, adjacent buildings having different heights and different fundamental periods of vibration can vibrate out of phase, pounding one or both to pieces. Failure can occur when the elastic strength of the building is exceeded. 

3.
Paducah, Kentucky is one of six cities included in FEMA’s Central United States Earthquake Preparedness Project, completed in October, 1985, entitled An Assessment of Damage and Casualties for Six Cities in the Central United Madrid Seismic Zone. The Six Cities study made ground shaking estimates for two sizes of events having surface magnitudes of 7.6 and 8.6. The effects were maximized by locating the epicenter as close to each of the six cities studied as possible. However, the study also indicates that earthquakes of lesser, yet significant, power are much more likely to occur. Moderate sized earthquakes are a very special hazard to Kentucky. 

4.
The number of casualties (deaths and injuries) resulting from either an 8.6 or a 7.6 earthquake will depend on the time of day of the occurrence. At night, most of the population will be located in relatively safe wood frame residential structures. However, during a typical working day, the majority of the population moves to buildings which are more vulnerable to severe structural damage or collapse. A substantial proportion of daytime casualties would occur among school children. 

5.
Paduch has a population of approximately 29,000 and would experience intensities ranging from VIII to X on the Modified Mercalli Scale in a MS-8.6 earthquake such as the 1811-1812 earthquakes if the epicenter were near Paducah. 

Using this information, the effects for other areas of Kentucky can be extrapolated based upon distance from a potential epicenter and the population of the city or county being evaluated. Following is a projection for the City of Paducah: 
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STRUCTURAL FAILURE



Earthquake Magnitude
Night
Day
Schools Deaths as Percent of Day Deaths
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101
201
19

B.
Human Services Exposure 

Medical services in the earthquake area after an 8.6 or 7.6 event will be severely burdened to provide adequate care for the injured. The number of seriously injured people needing prompt medical attention would be about four times the number of deaths. Some health care professionals will probably encounter difficulty reaching their facilities. The Six Cities study indicates that a few health professionals, less than 2%, will be among the casualties. Many, if not most, of the cities in the impact area will not have sufficient surviving medical/surgical beds to accommodate both the injured and the normal patient load. Other human services will be similarly affected. According to the Six Cities study, Paducah would have 464 seriously injured in a 7.6 event and 804 seriously injured in an 8.6 event. Not included are persons with lesser injuries and additional casualties that may result from fires.

C.
Transportation and Infrastructure

1.
Some facilities and infrastructure systems are particularly vulnerable to short period (high frequency) ground motion while others are vulnerable to long period (low frequency) ground motion. Short, stiff, low rise buildings are in the first category and chimneys, water tanks, high rise buildings and long span bridges are in the second category. Buried infrastructure are more “vulnerable to ground” failure and fault rupture than to ground motion. Lateral spreads and debris flows can damage highways, railway grades, bridges, docks, warehouses and industrial/utility facilities.

2.
The highway system in Western Kentucky would suffer some damage; however, the extent of loss of accessibility in the event of an 8.6 or a 7.6 earthquake can not be predicted. Damage to rail networks would follow a pattern similar to highway damage. Paducah is most vulnerable to rail loss to the north (across the Ohio River) and from the east. However, some of the rail and highway structures which do not collapse will suffer severe damage that will restrict or prevent their use by any heavy vehicles.

3.
Partial or limited availability of major airport facilities is expected following an 8.6 or 7.6 earthquake. Any system which requires electrical power (navigation aids and runway lights) may be out of operation for a period of time, even if emergency power is available. Runways may be available, at least for limited use, even in cities closest to the quake’s epicenter. Runways may sustain certain kinds of length to allow landings and takeoffs of aircraft bearing vital supplies and equipment. 

4.
River ports are expected to be extensively disrupted. All river facilities in the Paducah area are projected to sustain major damage. 

5.
Those areas closet to the epicenter are expected to experience serious damage and/or loss of the four primary utility systems: electric, water, gas and sewer. These systems may be unavailable for several days to several months depending upon the availability of parts, equipment and personnel to restore the systems. 

6.
The most vulnerable utility network is the electrical system. A loss of electrical power can result in the lack of water, lights, heat, communications and sewage pumps.

7.
It has been estimated that in the event of a 7.6 earthquake, Paducah’s electric, water, gas and sewer systems will be out of service. The areas of hardest impact can also expect damage and destruction to police and fire facilities and equipment, ambulance facilities and equipment, blood banks and non-hospital based medical facilities.

D.
Economic Exposure

1.
A major earthquake could result in a partial or complete reduction of industrial output for some businesses. Another result could be severe unemployment from such output reductions. This unemployment can lead to reduced demand for those goods and services still being provided. Such reductions in output and consumption would result in fewer sales, as well as, reduced property and income tax revenues.

2.
To the extent that serious shortages of essential goods develop and incoming supplies and remaining production are insufficient, a further decline in regional output and consumption can be expected.

IV.
FUTURE EXPOSURE 

Based upon the state’s proximity to the New Madrid Seismic Zone and the increasing population and development across Kentucky, at least the western part of the earthquakes. However, as the intensity maps indicate, all of Kentucky may experience various intensities of ground motion and damage. The potential damage and destruction to transportation, infrastructure, human services and economy will remain the same in the near future. Scientific data indicates there is a strong possibility the New Madrid Seismic Zone will experience a major earthquake prior to the turn of the century.

V.
LOSS ESTIMATION

A.
Loss Potential

1.
The risk of population, structures and infrastructure to earthquake is increasing. When considering a regional intensity map for the New Madrid 1811-1812 sequence of earthquakes, the Modified Mercalli Intensity Scale for Kentucky is as follows: 

Extreme Western Kentucky
X 

Western Kentucky 
IX 

Central Kentucky
VIII

Southern Kentucky
VIII

Northern Kentucky
VIII

Northeast Kentucky
VII

Eastern
VII

Southeastern Kentucky
VII

Extreme Eastern Kentucky
VI 

2.
The Kentucky counties in Zone X of the Modified Mercalli Intensity Scale and their projected 1991 populations are:

Fulton
7,621

Hickman
5,421

Carlisle
5,028

Ballard
8,198

McCracken
60,027

Livingston
9,015

Crittenden
8,796

Union 
17,742

TOTAL
121,848 

3.
The Kentucky counties in Zone IX of the Modified Mercalli Intensity Scale and their projected 1991 populations are:

Calloway
30,037

Marshall 
26,796

Lyon
6,643

Trigg
10,284

Caldwell
13,196

Daviess
90,699

Ohio
21,574

Butler
11,137

Logan
27,191

Graves
32,717

Todd
10,314

Christian
68,711

Muhlenberg
32,375

Hopkins
48,110

Webster
14,638

McLean 
10,127 

TOTAL 
98,521 

4.
A selected list of industrial services at risk in Zone X includes:

Custom Data Processing 

Electric Motor Repair 

Custom Plastics Products

Industrial Gases 

Industrial Waste Removal

Shoe Manufacturing

Meat Processing 

U-235 for U.S. Government

Concrete Products

Paper Products 

Barge and Boat Repair

Milk Products 

Tobacco Processing

Wood Products 

Tire Manufacturing

Clothing 

Chemical Production

Farm Feed 

Glass Products 

Grinding—Tool and Precision 

Industrial Equipment and Support

Farm Seed 

Rebuilding Railroad Locomotives

Machine Shops 

Public Warehouses

Metal Finishing

Printing 

Soft Drinks

Farm Seed 

5.
A selected list of transportation resources at risk in Zone X includes:

Paducah and Louisville Railway 

Five Interchanges on I-24 in the Paducah Area 

Various Overpasses and Interchanges on I-24, Purchase Parkway and Western Kentucky Parkway 

Barkley Regional Airport in Paducah

Mayfield-Graves County Airport

K.W.T. Railway 

Murray-Calloway County Airport 

U.S. Highways 62, 68, 641, 45 and 51 

Kentucky Highways 80, 166, 129 and 307 

Illinois Central Gulf Railroad 

6.
A selected list of hospitals at risk in Zone X includes:

Charter Hospital of Paducah - 90 Psychiatric Beds

Livingston County Hospital - 26 Acute Care Beds

Lourdes Hospital - Paducah - 318 Acute Care Beds, 45 Psychiatric Beds, 22 Physical

Marshall County Hospital - 46 Acute Care Beds

Parkway Regional Hospital - Fulton - 5 Acute Care Beds, 20 Chemical Dependency Beds

Union County Methodist Hospital - 54 Acute Care Beds

Western Baptist Hospital - Paducah - 373 Acute Care Beds 

B.
Potential Impact of No Action

Failure to take appropriate mitigation actions to prepare for this hazard will result in greater risk to the population plus a much greater chance that structures will sustain severe damage. Kentucky was one of the first states in the New Madrid Fault area to adopt earthquake standards for building construction. This code required that all public buildings be constructed to withstand an earthquake shock. Through public information and education programs, the people of Kentucky have been exposed to media coverage of earthquake awareness programs. Continued emphasis is required due to the increasing threat of an impending large scale earthquake in the New Madrid Seismic Zone. A no-action approach to the earthquake hazard will have a devastating effect on the response capability of government. Such a decrease in capability will result in greater damages and loss of life should an earthquake occur as predicted. 

TAB III-3-1 MODIFIED MERCALLI INTENSITY SCALE

I.
Detected only by sensitive instruments. 

II.
Felt by a few persons at rest, especially on upper floors; delicately suspended objects may swing. 

III.
Felt noticeably indoors, but not always recognized as a quake; standing autos rock slightly, vibration like passing truck. 

IV.
Felt indoors by many, outdoors by a few; at night some awaken; dishes, windows, doors disturbed; motor cars rock noticeably. 

V.
Felt by most people; some breakage of dishes, windows and plaster; disturbance of tall objects. 

VI.
Felt by all; many are frightened and run outdoors; falling plaster and chimneys; damage small. 

VII.
Everybody runs outdoors, damage to buildings varies, depending on quality of construction; noticed by drivers of autos. 

VIII.
Panel walls thrown out of frames; falls of walls, monuments, chimneys; and mud ejected; drivers of autos disturbed. 

IX.
Buildings shifted off foundations, cracked, thrown out of plumb; ground cracked, underground pipes broken. 

X.
Most masonry and frame structures destroyed; ground cracked; rails bent; landslides. 

XI.
New structures remain standing; bridges destroyed; fissures in ground; pipes broken; landslides; rails bent. 

XII.
Damage total; waves seen on ground surface; lines of sight and level distorted; objects thrown up into air.

Source: G.W. Housner, “Strong Ground Motion”, Earthquake Engineering, (1970), p. 90. 

MODIFIED MERCALLI INTENSITIES FOR A 7.6 RICHTER EARTHQUAKE

ALONG THE NEW MADRID FAULT

ISOSEISMAL MAP 1811-1812 EARTHQUAKES

NEW MADRID SEISMIC ZONE

Major Fault Systems In Kentucky With Earthquake Epicenters

REGIONAL INTENSITY BOUNDARY ZONES

TAB III-3-7

EARTHQUAKES SINCE JANUARY, 1990 WHICH HAD EPICENTERS IN

KENTUCKY OR WERE FELT SOMEWHERE IN KENTUCKY

1990

Date
Local Time
Magnitude
Location






1.
Jan. 24
2:20 p.m.
4.0
Meade County, KY

2.
Jan. 27
10:05 a.m.
3.5
Meade County, KY

3.
Jan. 27
11:59 P.M.
1.3
Meade County, KY

4.
Jan. 28
12:48 a.m.
0.9
Meade County, KY

5.
Jan. 28
8:47 p.m.
1.0
Meade County, KY

6.
Jan. 29
3:41 p.m.
3.0
Meade County, KY

7.
Mar. 9
5:01 p.m.
2.9
Meade County, KY

8.
Mar. 21
5:11 a.m.
2.7
Mt. Washington, KY

9.
Apr. 10
3:18 p.m.
1.8
Wolfe County, KY

10.
Apr. 29
10:34 p.m.
1.1
Naples, KY

11.
May 13
6:28 a.m.
1.5
Concord, KY

12.
May 28
6:11 p.m.
1.0
Magoffin County, KY

13.
Aug. 17
6:01 p.m.
3.6
Harian County, KY

14.
Sept. 7
8:03 p.m.
3.3
Bath County, KY

15.
Sept. 16
4:05 a.m. 
2.6
SE Bath County, KY

16.
Sept. 26
9:18 p.m.
4.7
Scott County, MO

17.
Nov. 9
9:39 p.m.
3.6
New Madrid Co., MO

18.
Dec. 8
11:32 a.m.
2.3
Daviess County, KY






NOTE: The Meade County, KY earthquakes of Jan. 24, 27 (No. 2) and 29 (No. 6) were felt in parts of Breckinridge, Hancock, Hardin and Meade Counties of Kentucky, as well as in the adjacent counties across the Ohio River in Indiana. 



1991

Date
Local Time
Magnitude
Location






1.
Jan. 28
5:43 a.m.
2.4
Muhlenberg Co., KY

2.
Apr. 20
6:31 a.m.
1.0
Bath Co., KY

3.
May 3
8:12 p.m.
4.5
S.E. Missouri

· felt at scattered points throughout much of Western Kentucky

**
recorded at the strong-motion stations located at Hickman and Columbus, KY 

4. June 11
8:07 p.m.
1.1
McCracken Co., KY

3.9
Authorize communications utilities to implement emergency procedures to mitigate overloads and ensure access for essential communications. 

1995 

1.10
Establish a coordinated disaster response policy for historical buildings. 

3.9
Reduce hazards to ensure the continuation of post-earthquake function of essential.

5.3
Enact legislation to reduce tsunami hazards to an acceptable level of risk.

1996 

1.7
Require disclosure of potential seismic hazards upon sale of high-occupancy buildings. 

2.5
Enact legislation to improve professional training and qualification requirements of design and construction professionals. 

4.3
Implement the recommendations of the economic and governmental impact study. 

APPENDIX 9-D: MODEL CAPABILITY ANALYSIS SECTION

State of Connecticut Hazard Mitigation Measures for 1994, from the “Capability Assessment” section, pages 23-26.

· The Automated State Evaluation in Real Time Warning System (ASERT), the Automated Local Evaluation in Real Warning System (ALERT), and the Flood Audit Program are considered model elements.

[Source: Godschalk, D.R. et al. (1997). Making Mitigation Work: Recasting Natural Hazards Planning and Implementation. Chapel Hill, NC: Center for Urban and Regional Studies, The University of North Carolina at Chapel Hill.] 

I.
The Automated State Evaluation in Real Time (ASERT) Flood Warning System

The Automated State Evaluation in Real Time (ASERT) is an automated early flood warning system. ASERT was installed in Connecticut by the Soil Conservation Service in Cooperation with the Department of Environmental Protection in 1985 as a direct result of the June flooding of 1982. The flood warning system has aided the National Weather Service in issuing faster flood watches and warnings, and has aided communities in responding more rapidly to flash flooding.

The automated rainfall and river gages which make up the ASERT flood warning system, monitor rainfall and river levels State-wide, and transmit who their data via VHF radio signals to a pair of computer base stations. Radio repeaters are used to relay data to the base stations from gauges outside of the Hartford area.

The base stations are located at the National Weather Service Northeast the River Forecast Center (NERFC) in Taunton, MA, and at the State Office Building within the offices of the DEP/Inland Water Resources Division (IWRD) in Hartford. Once received, the precipitation and river data are stored in the base station computers. Special software is used to analyze the data and alert IWRD staff of potential flooding conditions before they occur. The data is also analyzed by NERFC personnel, and used to monitor rainfall and prepare river flood forecasts. The ASERT system also provides valuable rainfall data to the Department of Forestry’s fire monitoring program, and other public and private agencies. 

In addition to the ASERT system there is the Automated Local Evaluation in Real Time system (ALERT) Flooding have installed ALERT system to increase their flood warning and response time. Each town has its own computer base station which can monitor local conditions as well as communicate via phone modem with the central base stations in Hartford. With the aide of a modem line to the Hartford base station, towns can view heavy rainfall moving in their direction before it arrives. 

The DEP has dedicated three full-time staff positions to the ASERT/ALERT Flood Warning Systems, and the SCS has borne the cost of installing the present system. Individual towns wish to join the State-wide system by installing a local system, will receive financial and technical assistance from the DEP and the Federal Government. Because of this assistance, the cost to each town to install a new system is minimal compared to the dollars saved during a flooding event. Currently, the Cities of Meriden and North Branford are in the process of designing ALERT Systems and joining the communities of Southington, Norwich and Stanford, Hartford, Milford, and the South Central Connecticut Regional Water Authority in the ALERT System network system for towns which suffer from repeated flooding.

As noted above the ALERT system has been installed in five communities, and has increased their flood warning lead time. A total of 17 perception gages and13 river gages make up the Alert system. Detailed flood response plans have been created (Flood Audits) to augment this system. With these plans towns can potentially save millions of dollars in flood damages and reduce loss of life.

The State of Connecticut and many public agencies have already borne the cost of installing the system, individual towns are not expected to bear any of the initial cost for the present system. Presently two-thirds of the funding for the installation of additional ALERT systems for individual towns can be subsidized by the State. Thus the cost to a town will be minimal compared to the dollars which can be potentially saved during a flood event being received from the ASERT system will be quality checked and archived at the University of Connecticut in Storrs, CT. This “clean” data will then be sent to the Natural Resources Center at the State Office Building for distribution to the public.

II.
The Flood Audit Program

The flood audit program was developed by the USDA Soil Conservation Service (SCS) and the Connecticut Department of Environmental Protection to help reduce flood damage to contents and non-structural building components. This program is performed in conjunction with the installation of municipal ALERT flood warning and response systems.

The flood audit provides homeowners small businesses to begin taking actions and small businesses with information on flood warning levels and the relationship of the flood levels to their structures. When a flood warning level is actually forecast for the area, the individual takes the actions listed in his/her flood audit for the corresponding level. The audit includes an individual action plan which will help owners in reaching quickly and effectively to flood stage reports broadcast over the radio and/or television. Using this information the individual can move furniture, appliances, etc., out of basements and other low lying areas. 

Flood audit data is also loading into the local community’s flood warning system computer database to produce the computer display shown in Figure 4, on page 26. In the upper right had comer of the display is an elevation graph for each structure in the flood prone area. The structures are listed in order of height with No. 1 being the lowest. Each bar on the graph represents a building. The bottom of the bar is the basement or lowest flood elevation, and the top of each bar is the elevation of the next floor, usually the first floor. If the next floor is above 16 feet (100 Year Floodplain for the Yantic River), then the bar extends to the top which water from the river will spill into the building through an opening such as a door or window, is shown by an arrow pointing to a level on the bar. The names of owners, and/or residents are listed in the same order (by height) as in the graph. Under the persons name is a phone number, and his/her action plan number. With the computer display, municipal and State officials can quickly spot the lowest structures in flood prone areas and notify audited homeowners and to reduce flood damages. The flood audit is conducted by State and SCS personnel charge to the owner and town.

To date, approximately 420 flood audits have been performed in 5 major river basins; (Connecticut, Yantic, Quinnipiac, Wepawaug, and Rippowam), and another 300 are under study in Stanford. See the appendix for a sample flood audit.

III.
Emergency Operations Plans (EOP’s) for Water Control Structures

EOP’s are required for all potentially hazardous dams to protect downstream lives and property. Dam owners are responsible for the formulation of these plans and the implementation of procedures contained therein. Necessary elements of an effective E.O.P. are as follows:

1.
Monitoring of the dam site (either manual, or automated) during the periods of heavy rainfall and runoff.

2.
An inundation map which identifies areas which would be affected by dam failure.

3.
Early warning and evacuation procedures that have been established and coordinated with local officials (chief executives, police, fire, civil defenses, etc.), the DEP/Dam Safety Section, and affected downstream residents.

Staffing for the Dam Safety Program must be increased significantly in order to ensure completion of statutorily mandated work. The solution of two civil engineers, two field inspectors, and one data entry position would greatly enhance the effectiveness of this program.


IV.
The Long Range Water Resources free of Planning Program 

The Long Range Water Resources Planning process consists of the development of a long range water plan for adoption by the State. The process is overseen by an Interagency Water Resources Planning Board (IWRPB) composed of representatives from the DEP, Health, Office of Policy and Management, and other State agencies. Flood Management is one element of the plan which is currently in the mapping stage. An early effort produced by the process was the 1980 Flood Management in Connecticut: A Program Review. While this is not officially part of the plan itself, it was prepared as part of the ongoing planning process and was designed to identify problems in the State’s flood management program. The program made 51 recommendations for State and federal action. Many of the recommendations integrated into the 1983 406 Hazard Mitigation Plan.

3.2
OFFICE OF EMERGENCY MANAGEMENT (OEM) 

OEM is charged with developing the civil preparedness program of the State. Civil preparedness can be thought of as any activity or measure undertaken to minimize the effect of a major disaster or attach upon the civilian population. The OEM has responsibility for the local 

branch of the National Warning System (NAWAS) in Connecticut and develops and maintains various emergency operations plans for State government and provides technical planning assistance to communities as requested or as necessary. The preparedness personnel and develops and conducts emergency operation drills, and exercises. 

In times of disaster or emergency, OEM disseminated warnings and alerts key State, Federal and private response organizations. The agency also acts as a coordinating agency by soliciting and passing pertinent disaster or emergency information to appropriate government and private disaster response organizations. 

OEM administers several State-Federal programs designed to assist communities develop and improve their civil preparedness capabilities. The following programs provide assistance that is especially applicable to pre and post- disaster preparedness and response. 

APPENDIX 9-E: MODEL PROPOSED ACTIONS SECTION

Commonwealth of Massachusetts 409 Hazard Mitigation Plan, Part IV, “Proposed Mitigation Activities, pages 20-31 and annex 12-16.

[Source: Godschalk, D.R. et al. (1997). Making Mitigation Work: Recasting Natural Hazards Planning and Implementation. Chapel Hill, NC: Center for Urban and Regional Studies, The University of North Carolina at Chapel Hill.] 

IV.
Proposed Mitigation Activities

Mitigation Opportunities

Massachusetts seeks to mitigate the effects of natural hazards in a number of ways: through ongoing regulation of development in hazard-prone areas, land-use planning, and public safety measures; via hazard mitigation survey teams who respond at the time of the disaster with an assessment of damages or notification by local or regional officials of mitigation needs; and by evaluating the damage after a disaster to see where infrastructures, public and private property; and natural resources have been most vulnerable. In preparing this update to the Massachusetts 409 Hazard Mitigation Plan the input from state and local officials on their perception of vulnerability to hazards has been valuable in further identifying opportunities. 

The listing shown on pages 21 through 23 provides the goals, objectives, and recommendations for mitigation strategies and actions to be taken in order to decrease the state’s vulnerability to hazards. It includes areas of special opportunity provided by the results of the last two storms, on which the state is able to take mitigation action, including acquisition or relocation of floodprone properties, retrofitting of floodprone structures, dune restoration, and harbor safety measures. The table on pages 24 through 28 provides greater detail as to the status of these recommended actions. 

The following lost of criteria are designated in the Hazard Mitigation Grant Program Administrative Plan as priorities for potential funding of hazard mitigation measures: 

· The project should provide greater protection to life, property, or resources that what existed prior to the disaster. 

· The project should fit within hazard mitigation goals as outlined on Page 2 of the update to the Massachusetts 409 Hazard Mitigation Plan, as well as on the Mitigation Strategies and Actions Table on Pages 21 through 23. 

· Non-structural solutions are preferred to structural ones (e.g., flood control structures, “hard” shoreline protection structures). 

· Acquisition of storm-damaged structures or vulnerable property is a priority. #   Retrofitting floodprone structures is a priority. 

· The project should promote overall environmental protection while reducing damage potential. 

· The project should prevent such impacts as loss of life, loss of essential services, damage to critical facilities, economic hardship to the community/state. 

· Proposed measures should solve a problem of potential future disaster losses, not merely analyze or identify those problems. 

· If the project involves the purchase of equipment or technology, it should include a plan for maintenance and use of these items. 

· The project should have local (community, individuals) support. 

· The project applicant should demonstrate a high level of interest and commitment to carrying out the project. 

· The project applicant must have the ability to successfully implement the project in a cost-effective manner. 

· The project must meet all local, state, and federal environmental regulatory standards. #   The project should clearly define the source of local matching funds. 

Mitigation Strategies and Actions List - for Quick Reference

The following actions were recommended through a planning process that involved federal and state agencies and local officials in a number of ways, including: 

· Interagency Hazard Mitigation Team reports for the two recent disaster events

· Hazard mitigation questionnaire sent to state agencies 

· Community Assistance Visits to storm-damaged communities 

· Workshops for local officials on rebuilding regulations and strategies

· Individuals meeting with local officials following disaster events

· Disaster Field Office hotline follow-up 

· State agency review of earlier plan drafts 

Some specific actions fall under Areas of Special Opportunity, such as 404 grant funded projects for acquisition of properties. The actions are grouped under subject categories, but many overlap. For example, a mandate to “build smarter” by educating homebuilders and building officials on hazards mitigation measures for new construction or substantial improvements to structures in hazard areas serves on background for these recommendations, as well as performance status and assigned agencies. Asterisks (*) following objectives or recommendations means that local officials generated these recommendations and/or are currently carrying them out. 

OBJECTIVE A.
Enhance communication between state and municipalities to facilitate post- disaster recovery and mitigation.* 

Recommendation 1. Improve communication through establishment of a telephone and computer network accessible to officials in all municipalities.*

Recommendation 2. Develop and maintain flow charts with names and addresses of key state officials, and phone numbers for information on disaster assistance and rebuilding regulations guidance.*

Recommendation 3. Create an updated lost of contracts in each MA community, including the building inspectors, conservation commission, chief municipal official, health department, police department, and news media, to facilitate dissemination on regulations governing storm recovery/rebuilding.* 

OBJECTIVE B.
Coordinate federal, state, local, and private resources to enhance the response, recovery, and mitigation processors.

Recommendation 1. Establish immediate post-disaster survey teams to assess damages, provide information to Governor’s office on public and private properties affected.

Recommendation 2. Promote and develop partnerships between private sector organizations and state agencies not regularly associated with disaster response.

Recommendation 3. Develop a system of mutual aid between neighboring municipal departments. 

Recommendation 4. Place Hazard Mitigation Team on a continuing action status, meeting at a minimum semiannually to coordinate the improvement of the state hazard mitigation programs. 

Recommendation 5. Develop a state flood warning system tied into the regional system.

Recommendation 6. Test and practice the Emergency Action Plans for existing dams, historic sites and contents, public buildings and infrastructure, and residential flood hazard areas in the state.

Recommendation 7. Establish weather stations and stream gauges on small watersheds in southeastern MA area. 

Goal II. Provide Post-Disaster Rebuilding Guidance 

Objective A.
Ensure regulations and policies remain consistent.

Recommendation 1. Prepare guidance document interpreting the various state environmental laws and regulations as applied to past instances of post-disaster rebuilding.*

Recommendation 2. Prepare guidance document interpreting the sections of the State Building Code applicable to post disaster standards.*

Recommendation 3. Ensure consiste4ncy between State Building Code and current NFIP minimum standards.* 

OBJECTIVE B. 
Provide outreach and technical assistance in implementation of regulations and policies. 

Recommendation 1. Conduct enhanced community assistance visits to hardest hit municipalities with a team representing NFIP and other federal agencies and state disaster and permitting agencies.

Recommendation 2. Conduct post-disaster workshops for local building officials with representative s from all federal/state disaster recovery and permitting agencies; distribute guidance memoranda, technical publications, handbooks at these workshops.* 

Goal III. Protect Public Health and Safety 

OBJECTIVE A.
Coordinate government and local resources to better protect public health and safety.

Recommendation 1. Provide continuing guidance on health and environmental regulations by sanding revisions to local boards and preparing technical advisements of precedent cases.*

Recommendation 2. Continue close coordination between the EOEA agencies the Executive Office of Public Safety. 

OBJECTIVE B.
Concentrate efforts on areas with most need of protection.

Recommendation 1. Place priority protection for critical facilities, including damage prevention for wastewater treatment plants and utilities, as well as evacuation and safety plans for hospitals and nursing homes.

Recommendation 2. Evaluate public safety hazards. In addition to flooding, in Hazard Mitigation Plan updates, and recommend appropriate mitigation actions. 

Goal IV. Protect Natural and Historic Resources 

OBJECTIVE A.
Protect natural and historic resources through promotion of legislative action and specific mitigation measures.

Recommendation 1. Support enactment of the Massachusetts Rivers Bill which would restrict development in the floodplains of the state’s rivers and streams.

Recommendation 2. Promote use of non-structural protection of coastal areas through dune restoration and beach renourishment.

Recommendation 3. Promote acquisition of property in vulnerable areas for relocation or demolition; support legislation allowing the State to acquire this property. 

Recommendation 4. Inventory historic sites located in flood hazard areas for basis of mitigation planning for historic properties.

Recommendation 5. Promote open space uses through designation of Areas of Critical Environmental Concern, participation in the Community rating System, and zoning restrictions. 

Goal V. Increase Property & Infrastructure Protection 

OBJECTIVE A.
Reduce damage potential to properly and infrastructure.

Recommendation 1. Hold regular workshops for building officials and builders on hazard mitigation through the State Building Code.* 

Recommendation 2. Provide assistance for retrofitting or floodproofing vulnerable structures.

OBJECTIVE B.
Protect property and infrastructure through planning and insurance.

Recommendation 1. Provide protection for boats and harbor structures through harbor hazard reduction planning.

Recommendation 2. Promote the sale of flood insurance through lender seminars, dissemination of information through media, and participation in the Community Rating System. 

Hazard Mitigation Goals, Objectives and Recommended Measures—Detailed Table

GOAL I. Improvement Response Capability

Objective A. Enhance communication between state and municipalities to facilitate post-disaster recovery and mitigation.

RECOMMENDATION
LEAD AGENCIES
COMPLETION TARGET
FUNDING
COMMENTS







1.
Improve communication through establishment of a telephone or computer network accessible to officials in all municipalities.*
MEMA
Immediate
HP
This would allow information to be distributed before, during and throughout a disaster and the following recovery to enhance warning and prevent violation of safety and environmental regulations.







2.
Develop and maintain flow charts with names and addresses of key state officials, and phone numbers for information on disaster assistance and rebuilding regulations guidance.*
DEM

MEMA
FY93
Regular Program Implementation
These affected by past disasters lacked contacts to answer questions on various regulatory requirements. This will serve as a guide to federal/state/local agencies.







3.
Create an update of list of contacts in each MA community, including the building inspectors, conservation commission, chief municipal official, health department, police department, and news media to facilitate dissemination of regulations governing from recovery/rebuilding.*
DEP, OZM, CZM
FY93
Regular Program Implementation
Past disasters have highlighted need for fast and properly directed guidance for local officials and residents of affected communities.

Objective B. Coordinate federal, state, local, and private resources to enhance the response, recovery, and mitigation processes.

RECOMMENDATION
LEAD AGENCIES
COMPLETION TARGET
FUNDING
COMMENTS







1.
Establish immediate post-disaster survey teams to assess damages, provide information to Governor’s officer on public and private properties affected.
CZM, MEMA, DEM, DEP
FY93
Regular Program Implementation
CZM has organized a rapid-response storm damage survey team under the suspires of EOEA and MEMA; its first activation was during the December 1992 northeaster, and was generally considered successful.







2.
Promote and develop partnerships between private sector organizations and state agencies not regularly associated with disaster response.
MEMA, EOEA
Ongoing
Regular Program Implementation
Interagency teams not included members of the Insurance Industrial, the MA Historic Commission, and utility companies. MEMA has been organizing workshops and meeting on mitigation for the state’s infrastructure (roads, electric, gas, etc.)







3.
Develop a system of mutual aid between neighboring municipal departments.
Local Officials
Immediate
Regular Program Implementation
Building officials from a number of Norfolk and Plymouth County communities have organized mutual aid systems based on those used by emergency and fire personnel; when rebuilding begins the heavily damaged area, assistance is provided in inspection and permitting.

RECOMMENDATION
LEAD AGENCIES
COMPLETION TARGET
FUNDING
COMMENTS







4.
Place Hazard Mitigation Team on a continuing action status, meeting at a minimum semi-annually to coordinate the improvement of the state hazard mitigation programs.
DEMA, MEMA
Ongoing
Regular Program Implementation
Regular meetings will provide needed updates and coordination for improved hazard mitigation.







5.
Develop a state flood warning system tied into the regional system.
MEMA, SCS, USACE
FY95
HMGP, Cooperative Programs
HMGP funding will provide a link among MEMA, NWS, and local police, fire, and emergency personnel. SCS plans flood audits to identify particularly vulnerable areas needing better warning.







6.
Prepare and last the Emergency Action Plans for existing dams, historic sites, and contents, public buildings and infrastructure, and residential flood hazards as in the state.
MEMA, DEM, Dam Safety
Ongoing
Regular Program Implementation
Preparation will assist with community and state response capabilities in time of crisis.







7.
Establish whether stations and stream gauges on small watersheds in southeastern MA area.
SCS, DEM
FY95
Cooperative Programs
Will provide better data in areas frequently subject to hurricanes and northeast storms.

GOAL II. Provide Post-Disaster Rebuilding Guidance

Objective A. Ensure regulations and policies remain consistent.

RECOMMENDATION
LEAD AGENCIES
COMPLETION TARGET
FUNDING
COMMENTS







1.
Prepare guidance document interpreting the various state environment laws and regulations as applied to past instances of post-disaster rebuilding.*
DEP
FY93
HMGP, Regular Program Implementation
DEP’s Division of Wetlands & Waterways and Division of Water Pollution Control issued detailed guidance for rebuilding wetlands resource areas and in areas requiring septic systems. Septic system regulations are being revised; Division Wetlands & Waterways will receive HMGP funds to publish coastal storm guidance documents.







2.
Prepare guidance document interpreting the sections of the State Building Code applicable to post-disaster rebuilding.*
BBRS, DEM
Completed
Regular Program Implementation
See Appendix E for the text of the BBRS memo on foundation damage.







3.
Ensure consistency between State Building Code and current NFIP minimum standards.*
BBRS, DEM, Building Inspectors
FY93
Regular Program Implementation
DEM an BBRS are reviewing State Building Code to bring it in line with HFIP standards (e.g., substantial damage guidelines), via code amendments.

Objective B. Provide outreach and technical assistance in Implementation of regulations and policies.

RECOMMENDATION
LEAD AGENCIES
COMPLETION TARGET
FUNDING
COMMENTS







1.
Conduct enhanced community assistance visits to hardest hit municipalities with a team representing NFIP and other federal agencies and state disaster and permit agencies.
DEM, CZM, DEP
FY92
Regular Program Implementation
From Oct. 1, 1991 to September 1, 1992, FHMP staff visited 24 of the hardest hit communities, accompanied by staff from CZM, DEP, and FEMA’s Disaster Reservists.







2.
Conduct post-disaster workshops for local building officials with representatives from all federal/state disaster recovery and permitting agencies; distribute guidance memoranda, technical publications, and handbooks at these workshops.
DEM, DEP, CZM, MEMA, FEMA
Ongoing
Regular Program Implementation
State and federal agencies coordinated on 6 post-disaster rebuilding workshops for local officials and homebuilders during FY92.

GOAL III. Protect Public Health and Safety

Objective A. Coordinate government and local resources to better protect public health and safety.

RECOMMENDATION
LEAD AGENCIES
COMPLETION TARGET
FUNDING
COMMENTS







1.
Provide continuing guidance on health and environmental regulations by sending revisions to local boards and preparing advisements of precedent cities.*
DEP
Ongoing
HMGP, Regular Program Implementation
HMGP funding will allow DEP to disseminate guidance documents.







2.
Continue close coordination between the EOEA agencies and the Executive Office of Public Safety.
EOEA, EOPS
Ongoing
Regular Program Implementation
EOEA’s CZM, and EDEM will continue cooperative efforts with MEMA and BBRS both during disasters and ongoing.

Objective B. Concentrate efforts on areas with most need of protection.

RECOMMENDATION
LEAD AGENCIES
COMPLETION TARGET
FUNDING
COMMENTS







1.
Place priority on providing protection for critical facilities, including damage prevention for wastewater treatment plants and utilities, as well as evacuation and safety plans for hospitals and nursing homes.
DEM, MEMA, DEP
Ongoing
HMGP
HMGP funds made available after the 1991 disasters will protect several wastewater and sewage treatment facilities, and provide power for life-support systems at a nursing facility.







RECOMMENDATION
LEAD AGENCIES
COMPLETION TARGET
FUNDING
COMMENTS







2.
Evaluate public safety hazards, in addition to flooding, in Hazard Mitigation Plan updates, and recommend appropriate mitigation activities.
DEM, MEMA
FY94
Regular Program Implementation
Hazards such as fire, tornadoes, and earthquakes, while not fully addressed in the 209 plan update, are evaluated more completely than in previous plans. Additional technical expertise and/or funding would be necessary to make a through evaluation of these hazards,

GOAL IV. Protect Natural and Historic Resources

Objective A. Protect natural and historic resources through promotion of legislative action and specific mitigation measures.

RECOMMENDATION
LEAD AGENCIES
COMPLETION TARGET
FUNDING
COMMENTS







1.
Support enactment of Massachusetts Rivers Bill which would prohibit new development in the flooding of the state’s river and streams.
EOEA
FY94
Regular Program Implementation
Restriction of development in flood hazard areas lowers risks to life and property.







2.
Promote use of non-structural protection of coastal areas through dune restoration and beach reinourishment.
EOEA, MEMA
Ongoing
HMG
State regulations promotes “soft” solutions over structural armoring (seawalls, revetments, jelties); HMGP funds will be used for dune restoration and beach reinourshment projects in several MA communities.







3.
Promote acquisition of property in vulnerable areas for relocation or demolition.
EOEA, MEMA
Ongoing

Acquisition is a high priority for use of HMGP funds, staff have provided assistance to communities seeking 1362 or Upton-Jones funding.







4.
Promote enactment of a state law to establish a state program to acquire property in vulnerable areas.
MA Audubon, EOEA, DEM, DEP
FY95
Regular Program Implementation
A state acquisition program would augment existing federal programs.







5.
Inventory historic sites allocated in flood hazard areas for basis of mitigation planning for historic properties.
SCS, DEM, MHC
FY94
SCS, Cooperative Programs
Agencies will work cooperatively to solve problems of protecting historic sites and buildings.







6.
Promote open space uses through designation of Areas of Critical Environmental Concern, participation in the Community Rating System and zoning restrictions.
DEM, Local Officials
Ongoing
Regular Program Implementation, NFIP
DEM is actively designating ACECs; 9 communities currently participate in CRS; FHMP staff will hold workshops to involve more communities in CRS and to promote more restrictive zoning in hazardous areas.

GOAL V. Increase Property and Infrastructure Protection

Objective A. Reduce damage potential to property and Infrastructure.

RECOMMENDATION
LEAD AGENCIES
COMPLETION TARGET
FUNDING
COMMENTS







1.
Hold regular workshops for building officials and builders on hazard mitigation through the State Building Code.*
DEM, BBRS
Ongoing
Regular Program Implementation
Keeping builders and permitting officials informed about hazard mitigation techniques has proved worthwhile after the disaster strikes; additional technical expertise and/or funding may be necessary for best results.







2.
Provide assistance for retrofitting or floodproofing vulnerable structures.
EOEA, MEMA
Ongoing
HMGP, IFG
Hazard Mitigation Team has recommended retrofitting projects can be funded under HMGP for several towns; FHMP staff can provide limited guidance on techniques; additional technical expertise and/or funding may be necessary for best results.

Objective B. Protect Property and Infrastructure through planning and insurance.

RECOMMENDATION
LEAD AGENCIES
COMPLETION TARGET
FUNDING
COMMENTS







1.
Provide protection for boats and harbor structures through harbor hazard reduction planning.
CZM, MEMA
Ongoing
CZM, HMGP
CZM has developed guidance on the best techniques for mooring and other harbor protection; HMGP funds will provide for Implementation of protection measures,







2.
Promote the sale of flood insurance through lender seminars, dissemination of information through media, and participation in the Community Rating System.
DEM
Ongoing
Regular Program Implementation, NFIP
This is a regular program initiative of the FHMP staff; further coordination with local NFIP headquarters is planned.

V.
Plan Implementation and Maintenance 

Implementation and Monitoring

This 409 plan is update of the original plan created in 1986. There were a number of recommendations made than that were followed up in subsequent annexes dated 1987 and 1989. The chart on the following page lists those recommendations, gives information on their current status, and discusses their relevance to current and future needs. Several of the items in the current recommendations for hazard mitigation actions. 

Role of State Hazard Mitigation Officer

The State Hazard Mitigation Officer is responsible for coordination of the Massachusetts Hazard Mitigation Grant Program and chairing the Hazard Mitigation Team, which makes decisions on 404 funding should a federal disaster make those funds available to the state for hazard mitigation. A chart showing the organization of the State Hazard Mitigation Team is found on page 10. Additional information on the State Hazard Mitigation Officer’s role in administering the 404 grant program is found in Appendix F, the Hazard Mitigation Grant Program Administrative Plan. 

Responsibilities of Lead Agencies

Responsibilities of the lead agencies, who have staff serving on the Hazard Mitigation Team, are outlined under the Capability Assessment portion of this document on pages 11 through 17, as well as in Appendix F, the Hazard Mitigation Grant Program Administrative Plan.

Maintenance - Periodic Plan Updates - Future Enhancements

In the case of a federally-declared disaster, the plan will be updated within 180 days of the disaster declaration. The plan will be regularly maintained and monitored by the Hazard Mitigation Team under the aegis of the State Hazard Mitigation Officer, at meetings throughout the year scheduled at his discretion. Periodic updates will be made biennially if no federally-declared disasters occur. Future enhancements will focus on recommendations made in this and previous plans. 

Plan Updates - Future Enhancements

The following table is a listing of task recommended in the 1986 Hazard Mitigation Plan and in consequent updates to the plan. They are addressed here as part of the state’s continuing efforts to attain its hazard mitigation goals. Many of the recommendations for action have been completed or are ongoing tasks undertaken by state agencies. 

Measures Recommended in Previous Hazard Mitigation Plan - Table

The following table is listing of tasks recommended in the 1986 406 Hazard Mitigation and the 1987 and 1989 updates to the plan. Many of the recommendations for action have been completed or are ongoing tasks undertaken by state agencies.

RECOMMENDATION
LEAD AGENCIES
COMPLETION STATUS
BACKGROUND






1.
Draft legislation for the acquisition of storm damaged property.
EOEA
Partial
Legislation filed in 1985; was not passed due to fiscal restraints. Interest in this type of legislation still exists; a request was made in October 1992 from the MA Audubon Society to USACE and EOEA to study ways to identify and quantity vulnerable areas and to establish a “hazardous area reclamation fund”.






2.
Draft Coastal Hazards Executive Order
CZM
Completed
Executive Order is in draft form.






3.
Establish computer assisted floodplain management reference facility and clearinghouse.
DEM
Completed
EOEA Computer network established; data on flood insurance policies and claims maintained on computer by Flood Hazard Management Program. GIS capabilities expanded, but not yet in use for floodplain reference. FEMA plans to expand use of computer mapping from the federal level.






4.
Revise and strengthened Wetlands Protection Act Coastal Regulations i.e., establish performance standards for Land Subject to Coastal Storm Flowage.
DEP, DEM, CZM
Partial
Coastal Floodplain Task Force was formed in 1990 to establish performance standards for Land subject to Coastal Storm Flowage. A working draft of regulation revisions has been completed.






5.
Draft legislation to establish a beach restoration program.
CZM
Not Completed
This legislation has not yet been drafted.






6.
Complete transfer of administrative authority for Wetlands Restriction Program from DEM to DEOE.
DEM, DEP
Completed
The Wetlands Restriction Program has been instrumental in producing orthophoto maps of coastal areas vulnerable to storm damages, which show structures prior to recent storms.






7.
Establish a Task Force Investigate the feasibility and effectiveness of statewide flood warning system.
USACE, MEMA, SCS
Not Completed







8.
Establish state police regarding sea-level rise.
CZM
Completed
Sea-level rise policy has been incorporated into Coastal Zone Management documents.






9.
Increase level of contact with communities containing Scenic Rivers bylaws which promote natural valley storage.
DEM, USACE
Partial







10.
Draft erosion rate set-back ordinance for local officials
CZM
Completed
Model erosion set-back ordinance created in 1985; used as standard for Upton Jones claims.

11.
Review CZM’s policies concerning coastal hazards and floodplain management.
CZM
Partial
Revisions to Title 5 (governs septic system design and placement) currently underway.






12.
Develop technical inspections and guidelines for on-site sewage disposal systems in flood hazard areas.
DEP, CZM, DEM
Completed
Much effort put forth in visiting communities, holding workshops for local officials, emphasis on careful permitting of substantial improvements. Although many of the same communities that suffered damage in 1978 were hard-hit during the October northeaster in 1991, there were signs that retrofitting and safer building had been done.






13.
Conduct a ten-year assessment of the 1978 Blizzard. Review preparedness plan for five most damaged communities.
DEM, MEMA, local officials








14.
Provide hazard mitigation educational programs for local officials and general public.
DEMA, BBRS
Ongoing
Workshops are part of the Flood Hazard Management Program’s regular tasks and have been ongoing.






15.
Encourage coordination between town Open Space Plan objectives and funding selection criteria.
DEM
Ongoing
Efforts have been made to accomplish this through natural valley storage initiatives; the new Community Rating System promoted through FHMP is another initiative promoting open space in floodplains.






16.
Establish yearly community assistance visits program.
FHMP
Ongoing
Although yearly visits are impossible this through natural valley storage initiatives; the new Community Rating System promoted through FHMP is another initiative promoting open space in floodplains.






17.
Establish a Dam Safety Program that can meet the standards of the Model Dam Safety Program and the adequacy provisions of Section 8, Title 12 of Public Law 99-662 (The Dam Safety Provisions of Water Resources Development in 1986),
DEM
Completed







18.
Establish a coordinating mechanism to examine the development and implementation of flood control programs that relate specifically to agricultural concerns.
DEM, DEWELE, DFA, DEP, SCS
Partial
Discussion in 1969 or preparing Agricultural Floodplain Management Practices Handbook; no further know progress. Such a mechanism would coordinate efforts of SCS to help farmers employ to MA Wetlands Regulations and to minimize erosion and stream alteration due to agricultural activities.






19.
Coordinate with the Board of Building Regulations and Standards to incorporate a two-phase building permit process into the State Building Code for floodplain area construction.
DEM, BBRS
Not Completed
A proposed amendment to the State Building Code was deferred, as were plans to create an appendix outlining the Community Rating System. Although many communities employ the two-part permit, it is not the mist important amendment needed to the floodplain construction section of the code. More relevant are ensuring definitions of substantial improvement meet FEMA’s standards.

HAZARD MITIGATION ACTIONS FOLLOWING DECEMBER 1992 STORM

1.
State Hazard Mitigation Team Reaffirms State Hazard Mitigation Goals. 

In meeting to plan the announcement for this Hazard Mitigation Grant Program, the state Hazard Mitigation Team reviewed the goals stated in the 1992 Update to the Massachusetts Hazard Mitigation Plan. These included improving government response capability, providing post-disaster rebuilding guidance, protecting public health and safety, protecting natural and historic resources, and increasing property and infrastructure protection. Applications were reviewed to determine how well they rate these goals, as well as other project selection criteria, including a good cost-benefit ration and ability to obtain all state, federal and local regulatory permits. Massachusetts sets priority on non-structural solutions, storm damaged structure/property acquisition efforts, and plans that promote retrofitting floodprone structures and overall environmental protection. Proposals for equipment purchase will be considered a low priority unless demonstrated to be an integral part of an overall hazard mitigation plan. 

2.
Hazard Mitigation Grant Process Streamlined. 

Application review involves a mailing to potential applicants, a careful screening and review by the State Hazard Mitigation Team and a review by FEMA. The latter includes a cost/benefit analysis and, when required, an environmental; assessment. It was recognized during the Interagency Hazard Mitigation Team meeting following the December 1992 storm that the application process needed to be refined and streamlined. 

State and FEMA staff worked closely together to establish a process that would allow the hazard mitigation funds to reach the project implementators as quickly as possible. The application form was shortened by 75 percent. A grant announcement mailing was sent to potential applicants on December 3 1, 1992, within nine days after Presidential declaration was issued. The application deadline was set for February 6, 1993. Of the 21 applications received, the top 11 were ranked and recommended by the State Hazard Mitigation Team to FEMA for funding on March 15, 1993. Appendix C provides a lost of the 21 applicants responding to this grant announcement, with a brief description of the project applied for, as well as the dollar amount requested from the grant program. FEMA is currently reviewing the three top- ranked projects, and has been providing technical assistance to applicants to ensure that the applications contain the necessary information to expedite processing. The Massachusetts Emergency Management Agency hired an additional fiscal officer whose duties included expediting contract preparation and issuing of payments to project sponsors. 

3. 
Innovative Hazard Mitigation Proposals Recommended to FEMA for Approval and Funding. 

Among the 11 project proposals recommended to FEMA by the State Hazard Mitigation Team, two were innovative projects involving retrofitting and floodproofing of floodprone structures, building upon the pilot “minimization” program used by FEMA following the October 1991 northeaster (see page 11). The cities of Quincy and Revere submitted applications detailing a process by which individual homeowners would be able to receive funds to help protect their structures from flood damage. Both cities intend to use Community Development Block Grant funds to create a match for the funds for low-income property owners, and will require some financial match from homeowners able to afford it. The project will target structures that have sustained repetitive flood damages over several storms and will place a priority on the most cost-effective means of protecting the structure from future damages. Methods to be used include elevating utilities, creating flood walls around basement areas, elevating structures on solid foundations, and creating new utility rooms. 

A status list for funding of the recommended projects may be found in Appendix D.

4.
Massachusetts Emergency Management Agency and FEMA Sponsor Emergency Reconnaissance Studies and Sacrificial Dune Construction. 

The U.S. Army Corps of Engineers was contracted by FEMA and MEMA to perform emergency reconnaissance studies of selected coastal communities in Massachusetts following the December 1992 storm for their vulnerability to five-year flood event. The Corps completed studies for six towns: Duxbury, Hull, Revere, Salisbury, Sandwich, and Scituate. All communities except Revere have been presented with the results of the study and preliminary designs for sacrificial dune construction. The town of Sandwich has had a sacrificial dune built with federal and state funds due to this effort. The town of Duxbury has a tentative starting date of September 1993 for dune construction. The towns of Hull Scituate, and Salisbury have been presented with preliminary designs and are in the process of securing local approval for dune construction. Revere will be presented with information and designs shortly. 

IV. ADDITIONAL HAZARD MITIGATION PROGRAMS AND OPPORTUNITIES

Following the December 1992 northeaster, the actions listed in the previous section of this document were taken to protect vulnerable areas from the effects of natural disaster. A number of new and innovative hazard mitigation projects were recommended to be funded under the Hazard Mitigation Grant Program. Additional recommendations for state, federal, and local action are listed here, to build on and develop the goals and objectives of the Hazard Mitigation Plan, as well as address issues that may not have arisen in the previous disaster situations. 

1.
State legislation can affect how land is used and developed in hazardous areas and can direct funds toward mitigating the effects of developed land in areas prone to natural hazards.

A.
Support legislation that would provide state funding for acquisition of flood- and erosion- damaged properties along the state’s coasts and rivers to augment the federal 1362 acquisition program.

Lead.
MA CZM, MA DEM 

Support.
FEMA/NTH, MA DEP 

Funding.
Included in proposed legislation

Schedule.
1993 

B.
Support the Massachusetts Rivers Bill currently before the state legislature that would require new and improved structures to be set back a safe distance (150 feet) from the state’s rivers and streams.

Lead.
MA Department of Fish and Wildlife 

Support.
Other EOEA Agencies 

Funding.
Not applicable

Schedule.
1993 

2.
A continuing need exists to inform the public about hazard mitigation techniques.

A. 
Create detailed and site-specific fact sheets that depict successful hazard mitigation projects for New England homeowners, including before-and-after photos and cost break-downs.

Lead.
MA CZM & FEMA/DAP 

Support.
MA DEM 

Funding.
Ongoing program funds

Schedule.
1993 

Expanding the existing network of agencies that serve on the state’s Rapid Response Storm Damage Assessment Team, as well as those that are invited to the Interagency Hazard Mitigation Team meeting after a disaster.

A.
A rapid response operations manual, catalogue of resources available to New England, and lost of team members and areas of expertise should be developed, which could build on the disaster response manual for historic properties created by FEMA Region 1. Members of these agencies should meet as often as necessary to plan and coordinate their response strategies and to receive training.

Lead.
FEMA/DAP, FEMANTH 

Support.
NPS, USCG, USACE, EPA, SCS, USFWS, MA DEP, MA CZM, MA DEM, MHC-SBPO, NTBP, MA DEP/DWW 

Funding.
Existing agency budgets

Schedule.
Ongoing 

6.
The tracking system for monitoring implementation of hazard Mitigation measures added to Damage Survey Reports needs to be strengthened.

A.
Strengthened the existing tracking system to enable MEMA to follow the implementation of hazard mitigation measures in selected DSRs at the local level. These DSRs would be based on vulnerability and potential for future damage. It is recommended that the progress on these DSRs be reviewed at six-month intervals through completion.

Lead.
MEMA 

Support.
Subgrantee (recipient of FEMA PA funds)

Funding.
Ongoing program budgets

Schedule.
Immediate and ongoing 

7.
Differences in the determination of flood/storm frequency among agencies often create confusion in the media and, as a result, affect the public perception of the storm event.

A.
Develop a standard recurrence interval phraseology for all agencies to use with the media, public, and other agencies. Continue to educate the public that the “100-year storm” does not mean that the “100-year storm only occurs once every 100 years.”

Lead.
FEMA/NTH 

Support.
NOAA, USACE, USGS, NWS, SCS, MA DEM, MA DEP, MA CZM

Funding.
Ongoing program funds

Schedule.
1993 

APPENDIX 9-F: MODEL IMPLEMENTATION SECTION

California at Risk; Reducing Earthquake Hazards 1992-1996 (1992 Edition)

[Source: Godschalk, D.R. et al. (1997). Making Mitigation Work: Recasting Natural Hazards Planning and Implementation. Chapel Hill, NC: Center for Urban and Regional Studies, The University of North Carolina at Chapel Hill.] 

This is an ambitious program involving agencies from all levels of government and the private sector-businesses, volunteer groups, schools, and individuals-as well. Responsibilities for seismic safety are diverse; no single agency at any government level can carry out the many tasks that must be accomplished to improve California’s seismic safety significantly by the year 2000. Only through cooperative, voluntary efforts will many of the initiatives be carried out. 

An important part of the implementation strategy for this five-year program, therefore, has been to develop it with the active participation of the agencies and organizations responsible for carrying it out. A second strategic consideration is for spending on reducing hazards, while also urging programs that agencies can undertake without having to find large sums of money. This will help make hazard reduction efforts easier, more attractive, and compatible with other programs.

Financing Seismic Safety
Funding is a critical factor for all state seismic safety programs. It will take years, and billions of dollars, to strengthen bridges and buildings; it will take commitment and dedication from elected officials, legislators, and executives to make the necessary decisions. But spurring this work is the absolute certainty that California will have more damaging earthquakes; if immediate action is not taken these earthquakes will result in significant loss of life and injury, and will disrupt the fabric of our society. State agencies must find the money to complete this work quickly and efficiently, and must maintain a commitment to seismic safety, if California’s future, and its government, are to be kept viable. 

Many of the actions advocated in this program are not costly and yet they still pay large dividends in earthquake safety and structural performance. “Doing it right the first time” is the fundamental point behind many of the initiatives. Demanding well done facility designs using appropriate standards, insisting on thorough peer review, assuring that construction practices adhere to the designs and seismic considerations, and requiring proper maintenance cost little extra—but the results pay off in less damages and injuries.

This program also advocates adopting a balanced approach to managing risk as a strategy to maximize seismic performance while controlling costs. Reasonable levels of safety can be achieved by developing and using risk-based standards in conjunction with emergency response and recovery activities to manage risk, at less cost than through hazard mitigation alone. Not every building needs to meet the same standard, and not all risks need be addressed by a construction project. The Commission’s proposed Policy on Acceptable Levels of earthquake Risk in State Buildings suggest that concepts of hazard reduction and risk management are interrelated: building performance can be improved through reasonable retrofit projects, performance standards can be based on the building’s use, and management techniques can be adopted to reduce the injury and disruption while speeding recovery from the impreventable damage. This policy is being reviewed by the Legislature and the Administration. 

Money spent on earthquake hazard reduction also can pay dividends before

earthquakes strike. For example, if we design our emergency management systems to successfully respond to an earthquake, they certainly will be able to respond to all other disasters, whether natural or manmade. And retrofitted buildings will last longer and perform better before the earthquakes as well as reducing recovery problems afterward. Estimates have been made of the cost to retrofit existing buildings, establish adequate emergency response capability, and conduct the studies and public information programs needed to support these activities. These costs, summarized in Table IV, are rough estimates with a huge variation and would be encountered over a period of decades. By comparison, a major earthquake in a metropolitan area will take just a minute or two to cause nearly $ 1 00 billion in physical losses, and much more in secondary losses. Losses from the Loma Prieta earthquake are estimated at about $10 billion as shown in Table II. Because this was a “rural earthquake” of moderate magnitude, losses many times greater are expected from earthquakes of similar or greater magnitude in more urbanized areas.

III.  TABLE IV—Cost of Seismic Safety Initiatives


Initiative
Program Costs

(5 Years)

in Millions
Public

Capital Outlay

(30 Years)

in Billions
Private

Capital Outlay

(30 Years)

in Billions

1.1
Retrofit Standards
$3



1.2
Hospitals


9-15

1.3
Older Schools
3-5
2-5


1.5
State-Owned Buildings

1-2


1.6
Essential Services Buildings

1-2


1.8
Home Improvements


2-3

1.12
Federal Dams Study
0.24



1.16
Highways

1-1.5


1.17
Oil Platforms
0.1



2.1
New Standards
2.5



2.2
Hazard Maps
12.5



2.3
Design Policy
0.1



2.5
Professional Education




3.1
Emergency Communication
4.16
.014


3.2
Emergency Management
3.0



3.8
Hazardous Materials
0.25



4.1
Recovery Guidance
0.4



4.3
Economic Impacts
0.25



5.1
Research Planning
0.15



5.3
Tsunami Hazards
0.3



TOTAL
$30-32 million
$8-15.5 billion
$12-20 billion 

Seismic safety may appear expensive, but the cost is unavoidable in California. The choice is between investing in less expensive mitigation or paying more later in recovery. Even though the cost of recovery is far more than the cost of mitigation, it is never possible to restore society to what it was or to compensate for the human losses. Hazard mitigation and emergency preparations will cost a large amount for a major earthquake, but it will cost an even greater amount for disaster relief and recovery if we don’t adequately prepare.

Financing hazard reduction and emergency planning programs has been left largely to local governments and the private sector. About half the burden of disaster aid and recovery costs fall on the state and federal governments; the balance is absorbed by the losses of individuals, families and businesses. While the government is investing in local programs, cities, schools, hospitals, etc., it is evident individuals—should be investing far larger amounts in hazard mitigation and risk management.

Financial concerns dominate seismic safety programs and their implementation. By California’s constitution, programs required of local government by the state must be funded by the state unless there is an alternate source of funding. Funding for hazard mitigation programs and incentives takes money away from other government-funded programs. Although finding sources of funds remains a paramount concern, the strategy of this five-year program also includes pointing out problems, identifying those responsible, and convincing them that solving the problem with their own money is a higher priority than other financial demands.


Action Plans

Implementing each of the 42 initiatives requires actions by a number of organizations toward more than 150 milestones. The action plans, tables V through IX, describe the activities for each calendar year of the program and identify the responsible organizations and the milestones for each year. It is ambitious to schedule activities two or three years in the future, especially when they depend on a number of discretionary, hard-to-deliver, and often costly predecessors. Nevertheless, the action plans for the second and succeeding years can serve as a planning guides as well as measuring devices.

Key to Action Plan Tables: 

BCDC-Bay Conservation and Development Commission 

HCD-Dept. of Housing & Community Development 

BSC-Building Safety Commission 

ICBO-International Conf. of Building Officials 

CALBO--California Building Officials

OES-Office of Emergency Services

CalOSHA-California Occupational Safety and Health Administration 

OSA-Office of State Architect 

OSHPD--Office of Statewide Health Planning and Development 

CDI-California Department of Insurance 

CESA--California Emergency Services Association 

PUC-Public Utilities Commission

CTC--California Transportation Commission

SSC-Seismic Safety Commission

DGS/OLA-Department of General Services, Office of Local Assistance

SSCCC-Seismic Safety Construction Coordinating Council

SEAOC-Structural Engineers Assoc. of California 

DHS-Department of Health Services

SHBSB-State Historic Building Safety Board 

DMG-Division of Mines and Geology

SMGB-State Mining and Geology Board 

DSS-Department of Social Services

SWRCB-State Water Resources Control Board 

DWR-Department of Water Resources

TCLEE-Amer. Society of Civil Engineers, Technical Committee on Lifeline Earthquake Engineering 

EMSA-Emergency Medical Services Authority 

TABLE V—1992 Action Plan

No.
Initiative

Title
No.
Milestone Description
Lead

Agency







1.1
Establish Seismic Retrofit Standards
1
Implement Prop. 122 Research Prog.
SSC



2
Develop/adopt state building retrofit guidelines
OSA,

BSC

1.2
Improve Safety of Older Hospital Buildings
1
Request hospital URM information
SSC



2
Propose legislation for evaluation of pre-Act hospitals
SSC

1.3
Improve Safety of Older Public School Buildings
1
Review inventory and identify buildings needed further evaluation
OSA



2
Sponsor legislation to retrofit early-Act schools
SSC

1.4
Develop Falling Hazards Guidelines for State Bldgs
1
Draft guidelines for nonstructural building elements
BSC,

OSA

1.6
Improve Essential Services Buildings
1
Make recommendations on acceptable levels of risk
OSA



2
Propose legislation to retrofit old bldgs
SSC

1.7
Improve High-Occupancy Buildings’ Safety
1
Propose disclosure legislation
SSC

1.8
Improve Safety of Homes
1
Initiate program to identify vulnerability of homes
SSC 





2
Develop household EQ booklet
SSC 

1.10
Conserve Historical Buildings
1
Prepare post-earthquake guidelines
HBSB

1.11
Reduce Workplace Hazards
1
Petition CalOSHA to adopt consistent regulations
SSC 

1.12
Review Safety of Federal Dams
1
Complete joint review agreement
DWR

1.13
Improve Performance of Power & Gas
1
Establish seismic safety criteria Utilities
Utilities 

1.14
Improve Performance of Water Systems
1
Establish criteria and procedures
DWR

1.15
Improve Performance of Sanitation Systems
1
Recommend improvement actions
TCLEE

1.16
Improve Transportation Structures
1
Complete retrofit designs, award contracts
Caltrans

1.17
Improve Performance of Offshore Oil
1
Conduct meeting to discuss status of Facilities API
SLC



2
Report on API guidelines
SLC

1.19
Clarify Liability Concerns of Seismic Hazard Mitigation
1
Converse workshop on tort liability Mitigation
SSC

1.20
Develop Suggested Civil Procedures for Seis. Haz. Mitigation
1
Convene workshop to develop guidelines
SSC

2.1
Improve New Buildings’ Seismic Standards
1
Recommend zonation code changes
SEAOC



2
Appoint committee to study soils, rec. code changes
SSC



3
Develop code change proposal on performance
ICBO

2.2
Map Geologic Hazards
1
Adopt regul. to be employed by DMS
SMGB

2.3
Establish Independent Seismic Design Review Policies
1
Create an independent Seismic Safety Review Policy Committee
SSC

2.4
Improve State Seismic Design & Construction
1
Submit recommendations from Task Force to the Legislature
BSC

2.5
Improve Seismic Safety Training of Professionals
1
Propose legislation for continuing education and certification
CALBO

3.1
Improve Emergency Communications System
1
Determine improvements needed to communicate & meet medical rqmts
OES

3.2
Improve Emergency Management System
1
Standardize emergency management system process
OES

3.3
Improve Mutual Aide
1
Improve mutual aid system to augment all functions
OES

3.4
Improve Medical Mutual Aid
1
Estimate improvements needed 
EMSA

3.6
Improve Shelter Planning
1
Develop policies for shelters
DSS

3.8
Reduce the Risk of Haz. Materials Release
1
Recommend to CEPRC actions to improve seismic safety
SSC



2
Adopt standards for Haz. Mat. Storage
OSFM

3.9
Improve Performance of Telephone Systems 
1
Adopt regulations for telephone service
BSC

4.4
Develop Rubbie Disposal Strategy
1
Develop a multiagency study plan
SFC&DC



2
Present results and recommend. To SSC
HCD

4.5
Provide Post-Earthquake Housing
2
Assess issues and identify responsible agencies
HCD

5.1
Establish research Plan
1
Review draft plan
SSC



2
Hold Earthquake Research Evaluation Conference
SSC



3
Adopt final plan
SSC

5.2
Establish Earthquake Information Strategy
1
Prepare MOU to cooperate in developing plan
SSC



2
Develop strategic plan
Various

TABLE VI—1993 Action Plan

No.
Initiative

Title
No.
Milestone Description
Lead

Agency







1.1
Establish Seismic Retrofit Standards
3
Develop code change proposal for nonductile concrete, etc.
SEAOC

1.2
Improve Safety of Hospital Bldgs
3
Produce nonstructural hazard reduction guidelines
OSBPD

1.3
Improve Safety of Buildings Older Public School
3
Propose legislation requiring portables to be anchored
SSC



4
Identify funding sources
OSA

1.5
Improve Safety of State-Owned Bldgs
3
Propose legislation to provide bonding authority
SSC

1.8
Improve Safety of Homes
3
Review effectiveness of legislation and booklet
SSC

1.9
Improve Safety of Mobile Homes
3
Propose legislation to ensure building standard of mobile homes
HCS

1.10
Conserve Historical Buildings
2
Develop process to identify buildings and proposal for financial incentives
OHP

1.11
Reduce Workplace Hazards
2
Propose legislation, if needed, to amend Titles
SSC

1.12
Review Safety of Federal Dams
2
Complete joint review of federal dams
DWR

1.13
Improve Performance of Power & Gas Utilities
2
Est. uniform seismic safety criteria




4
Determine if authority is adequate
PUC

1.14
Improve Performance of Sanitation Systems
2
Report on seismic safety standards and procedures
Utilities

1.15
Improve Performance of Sanitation Systems
2
Report on State Water Resources Control Board
Various

1.16
Improve Transportation Structures
2
Complete seismic retrofit and award contracts
Caltrans



3
Propose legislation to establish funding sources
Caltrans

1.17
Improve Performance of Offshore Oil Facilities
3
Adopt guidelines for offshore facilities
SLC

1.19
Clarify Liability Concerns of Seismic Hazard Mitigation
2
Produce report on tort liability
SSC



3
Propose legislation to clarify tort liability concerns
SSC

1.20
Develop Suggested Civil Procedures for Seismic Haz Mitigation
2
Submit report to legislature with recommendations
SSC



3
Provide guidelines to clarify issue and propose legislation if needed
SSC

2.1
Improve Seismic Standards for New Construction
4
Develop code change proposal for consistent seismic design rqmts
SEAOC

2.3
Establish Independent Seismic Design Review
2
Complete draft policy on independent seismic design review
SSC



3
Adopt schedule for policy implemen.
SSC

2.5
Improve Design & Construction Training
2
Study building departments’ qualification and educational needs
CALBO



3
Evaluate professionals’ knowledge of seismic safety
Various

3.1
Improve Emergency Communications
2
Update state phone plan to include satellite communication system
OES

3.2
Improve Emergency Mgmt System
2
Evaluate training, establish guidelines
OES

3.3
Improve Mutual Aid
2
Provide training for local jurisdictions
OES

3.4
Improve Medical Mutual Aid
3
Incorp. changes in State Health Plan
OSBPD

3.5
Determine Emergency Medical Care Needs
1
Complete study of health care services needed
EMSA

3.6
Improve Shelter Planning
2
Incorporate guidance of Milestone 1 into state emergency plan
OES

3.7
Prof Qualifications of Emergency Managers
1
Convene conference for certification program
OES



2
Provide certification for emergency managers
CESA

3.8
Reduce the Risk of Haz Mat Release in Earthquake
3
Provide guidance to emergency mgrs
OES



4
Submit code change proposal re: hazardous materials to ICBO
BSC

3.9
Improve Performance of Telephone Systems
2
Propose Legislation implementing emergency procedures
SSC

4.2
Initiate a State Recovery Plan
1
Develop briefing for affected agencies
SSC

4.3
Estimate Econ. & Gov’t Impacts
1
Establish Advisory Committee
SSC

4.4
Develop Rubble Disposal Strategy
3
Incorporate recommendations into CA EQ Hazard Reduction Program
SSC

4.5
Provide Post-Earthquake Housing
2
Determine options for retrofit
HCS

5.2
Establish Earthquake Info. Strategy
3
Review existing and draft materials
Unknown

5.3
Identify and Reduce Tsunami Hazards
1
Conduct meeting to evaluate California’s tsunami hazard
SSC

TABLE VII—1994 Action Plan

No.
Initiative

Title
No.
Milestone Description
Lead

Agency







1.5
Improve Safety of State-Owned Buildings
4
Complete evaluation and posting of placards on haz. bldgs.
Agencies

1.6
Improve Essential Services Buildings
3
Recommend changes to state regulations, model codes, standards
BSC, CALBO

1.9
Improve Safety of Mobile Homes
2
Propose legislation for retrofit of mobile home foundations
HCD

1.10
Conserve Historical Buildings
3
Propose legislation for coord policy
SHBSB

1.11
Reduce Workplace Hazards
3
Develop and adopt seismic safety regs.
CalOSHA

1.12
Review Safety of Federal Dams
3
Report to Governor & Legislature
DWR

1.13
Improve Performance of Power & Gas Utilities
5
Review and monitor utilities’ seismic risk policies
PUC



6
Establish performance standards
PUC

1.14
Improve Performance of Water Systems
3
Establish seismic safety criteria
Various



4
Complete earthquake risk analysis
DWR

1.15
Improve Performance of Sanitation Systems
3
Report on emergency response plans 
Utilities

1.16
Improve Transportation Structure
4
Complete retrofit designs, award contracts (toll bri)
Caltrans

2.3
Establish Independent Seismic Design Review
4
Consider adopting policy for independent review
CALBO, BSC

2.4
Improve State Agencies or Seismic Design and Construction Practices
2
Propose legislation adapting program based budgeting
SSC

2.5
Improve Seismic Safety Training of Professionals
4
Recommend changes to their continuing education policies and programs
Various

3.2
Improve Emergency Management System 
3
Offer local training to implement new guidelines
OES

3.5
Determine Emergency Medical Care Needs
2
Incorporate results of study into State Health Plan
OSHPD



3
Incorporate results of study into state’s emergency plan. guidance
OES

3.7
Improve Professional Qualifications of Emergency Managers
3
Determine incentives to encourage certification
OES

3.8
Reduce the Risk of Haz Mat Release in Earthquake
5
Improve hazardous material storage systems
Owners

3.9
Improve Performance of Telephone Systems
3
Propose legislation ensuring post- EQ function of communication systems
SSC

4.1
Implement Recovery Guidelines
1
Develop recovery/reconstruction module to be used in training
OES

4.2
Initiate a State Recovery Plan
2
Present briefing to Administration
SSC

4.3
Estimate Economic, Governmental Impacts
2
Submit study to Governor & Legislature
SSC



3
Sponsor legislation for study recom.
SSC 

4.4
Develop Rubble Disposal Strategy
4
Distribute the model plan to local governments
SSC

5.3
Identify and Reduce Tsunami Hazards
2
Publish a report and recommend legislation needed
SSC

TABLE VIII—1995 Action Plan

No.
Initiative

Title
No.
Milestone Description
Lead

Agency







1.1
Establish Seismic Evaluation and
4
Adopt code change proposals
ICBO


Retrofit Building Standards 
5
Develop and adopt retrofit standards
OSA, BSC

1.2
Improve Safety of Hospital Buildings
4
Establish standards for acceptable hospital building performance
OSBPD



5
Prop. Legislation to establish hospital hazard mitigation program
SSC, OSBPD

1.3
Improve Safety of Older public Schools
5
Develop and adopt seismic retrofit standards for schools
OSA

1.4
Develop Falling Hazard Guidelines for State Bldgs
2
Approve guidelines as standards
BSC

1.5
Improve Safety of State-Owned Buildings
5
Complete bracing of nonstructural elements
Agencies

1.13
Improve Performance of power & Gas Utilities
7
Issue regulations to enforce seismic safety standards
PUC

1.14
Improve Performance of Water Systems
5
Develop policy on acceptable level of earthquake risk
DWR

1.15
Improve Performance of Sanitation Systems
4
Develop a comprehensive policy on earthquake risk
SWRCB

1.16
Improve Transportation Structures
5
Progress rpt on Exec. Order D-86-90
Caltrans

2.1
Improve Seismic Standards for New Construction
5
Develop code change Proposal to address effects of frequent, moderate earthquakes
SEAOC

2.5
Improve Seismic Safety Training of Professionals
5
Establish goals and recommend legislation for professional training
Agencies

4.2
Initiate a State Recovery Plan
3
Assign control agency to oversee agency, recovery planning
Admin.

4.3
Estimate Economic, Governmental impacts 
3
Propose legislation to implement recommendations
SSC

4.5
Provide Post-Earthquake Housing
3
Develop procedures for providing housing
HCD,OES

TABLE IX—1996 Action Plan

No.
Initiative

Title
No.
Milestone Description
Lead

Agency







1.3
Improve Safety of Older Public School
6
Start actions to strengthen older school buildings
Schools districts

1.14
Improve Performance of Water Systems
6
Recommendations for earthquake risk 
DWR, DHS

1.15
Improve performance of Sanitation Systems
5
Recommend legislation to enforce earthquake policy 
SWRCB

1.16
Improve Transportation Structures
6
Review adequacy of Caltrans seismic safety programs
CTC, SSC

2.1
Improve Seismic Standards for New Construction
6
Adopt improved codes for new constructions
BSC, ICBO

3.9
Improve Performance of Telephone System
4
Report to PUC on progress of mitigation program
Agencies

4.5
Provide Post-Earthquake Housing
4
Recommend procedures for low- income housing retrofit & Financing
HCS







Legislation

Progress on many of initiatives will require action by the Legislature and the Governor to establish policy, assign new responsibilities, grant new authority, and appropriate new funds. Legislative, action, summarized in Appendix C, made significant progress possible during the first five-year program, and similar action will be needed during the next five years. Enacting these bills will require a concerted effort by the Administration and Legislature and their staffs, technical experts, and affected organizations.




The Commission will continue to adopt a coordinated legislative package each year based on the priorities in this program and will work with all interested bodies to secure enactment of key bills to support existing programs as well as to start new initiatives. The Commission also will continue to support or oppose legislation sponsored by others when required to assure consistency with a balanced, consistent long-term hazard reduction and risk management program. Table X summarizes the legislation called for in the initiative milestones according to the year of the legislative session. 

TABLE X-Proposed Legislation

Init. No.
Purpose

1992


1.1
Continued funding of the Proposition 122 Research Program

1.5
Funding for the Seismic Retrofit of State and Local Government Buildings

1.7
Establish building standards for high-occupancy buildings and require hazard disclosure on sale.

1.8
Require the continuing education of real estate appraisers, agents and brokers.

1.12
Introduce a joint legislative resolution to memorialize the President and the Congress to require that federal agencies use state requirements and minimum standards for federal water projects, existing dams, and facilities.

1993


1.2
Require OSHPD to adopt regulations to evaluate and mitigate pre-Act hospitals.

1.3
Require school districts to evaluate and develop a program for the mitigation or replacement of early “Field Act” schools.

1.6
Require the seismic retrofit of pre-1986 essential services buildings

1.16
Establish funding sources for the seismic retrofit of local and district bridges.

2.4
Enact the recommendations of Building Standards Commission on design and construction policy.

2.5
Require continuing education and certification of construction inspectors.

5.1
Seek funding for and establish an Earthquake Research program.

1994


1.3
Require all portable public-school classrooms to be anchored to approved foundations by the year 2000.

1.9
Require existing mobile homes to be retrofitted as necessary to resist earthquakes.

1.19
Clarify the tort liability concerns of local governments and design professionals.

1.20
Clarify “due process” and “talking” issues for local governments.

2.4
Allow a program-based budget process to increase the flexibility and efficiency of earthquake retrofit projects.

3.9
Authorize communications utilities to implement emergency procedures to mitigate overloads and ensure access for essential communications.

1995


1.10
Establish a coordinated disaster response policy for historical buildings.

3.9
Reduce hazards to ensure the continuation of post-earthquake function of essential communication systems.

5.3
Enact legislation to reduce tsunami hazards to an acceptable level of risk.

1996


1.7
Require disclosure of potential seismic hazards upon sale of high-occupancy buildings.

2.5
Enact legislation to improve professional training and qualification requirements of design and construction professionals.

4.3
Implement the recommendations of the economic and governmental impact study.
















� Estimated expense to enhance state studies, planning, research, public information, and training for five years.


� Estimated public sector (state and local government) capital outlay, excluding hospitals and EOCS.


� Estimated private sector capital outlay, excluding costs to retrofit potentially hazardous commercial, industrial, or multi-family buildings and facilities constructed of unreinforced masonry or nonductile concrete and those with inadequate wall-to-roof-and-floor connections. 
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