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The City of Pasco and many other fire departments across the nation are being challenged by budget crises, rising call volumes, personnel and equipment shortages, security issues and the overall public expectation to do more with less. Expectations placed on the fire service, including Emergency Medical Services (EMS), response to natural disasters, hazardous materials incidents, technical rescue and acts of terrorism, have steadily increased.
Traditionally, the focus of risk assessment was the identification of fire hazards and planning an appropriate response force to mitigate the emergency.  Today, the risk assessment goes well beyond the fire problem and includes medical and other emergencies.  Community risk assessment begins with the identification of the hazards present within the community and the understanding that the risk of fire, medical, or other emergency cannot be held to zero. Community risk level is typically established through an overall profile of the community based on the unique mixtures of demographics, socioeconomic factors, occupancy risk, fire management zones, etc. and the overall level of services currently provided.

Community hazards and associated risks are usually divided into three categories:
· Life
· Property
· Critical infrastructure
The objective of this document is to clearly define an overall risk profile for the City of Pasco and identify a balance among the distribution, concentration, and reliability of mitigation forces that will keep fire and emergency risk at a reasonable and acceptable level within the City of Pasco while factoring the maximum savings of life and property that is fiscally and morally responsible.  In preparation, this document considers the recommendations and mandates of City of Pasco Council Resolutions, City of Pasco Fire Department Policies and Guidelines, National Fire Protection Administration recommendations, Emergency Services Master Plan  - Summer 2016 (conducted by Emergency Services Consulting International), Ambulance Utility Cost of Service and Rate Study – November 2015 (conducted by FCS Group), Aircraft Rescue and Firefighting Study – 2015 (conducted by WAMDI Aviation Consultants, LLC), Franklin County Hazard Assessment – 2011 (conducted by Franklin County Emergency Management), Washington State Survey and Rating Bureau Protection Class Report  - December 1, 2015, and other documents.

The document is divided into eight sections:
Section I	Provides an introduction and purpose for the document
Section II	Pasco Fire Department organizational and service overview and response statistics as it exists at the time of document development. 

Section III	Risk Assessment contains an assessment of the various risks found within the City of Pasco including occupancy risks, transportation routes, and a historical perspective of the nature of emergencies within the city.

Section IV	Distribution of incidents and response forces examines the current incident dispersal patterns and recommends the most efficient distribution of resources based upon identified needs and recommendations of the aforementioned documents.

Section V	Analyzes the response and concentration reliability based upon identified risks, demand and recommendations of the aforementioned documents.

Section VI	Identifies response times, on-scene performance requirements, critical tasking of resources and the number of resources required.

Section VII	Provides recommendations to meet the levels of service, equipment needs, facilities and apparatus as determined by the City Council.

Section VIII 	Works Cited
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The City of Pasco is a robust multi-cultural community with a rich history.  Inhabitants have thrived along the banks of the Columbia and Snake Rivers for many years.  Evidence of the earliest known inhabitants in the Western Hemisphere was found in northern Franklin County at the Marmes Rockshelter, near Lyons Ferry and Palouse Falls (approximately 35 miles northeast of Pasco. In 1805, the Lewis and Clark Expedition camped at the confluence of the Snake and Columbia Rivers.   In the late 1800’s the Northern Pacific Railroad brought a rush of settlers to the Washington Territory and the railroad town of Pasco was born.

The City of Pasco was incorporated on September 3, 1891.  Pasco is the second largest of the three cities that regionally comprise the Tri-Cities area in southeastern Washington State.  The city currently encompasses approximately 37 square miles that includes over 13 river miles of water front, with an additional seven square miles designated as the urban growth boundary.  

Governance

The City of Pasco operates under the “Council-Manager” form of government, per the Revised Code of Washington Chapter 35.18.  Under the Council-Manager plan, the councilmembers are the elected officials of the City, who in turn appoint and oversee the City Manager.

The Pasco City Council is comprised of seven elected officials, each serving 4 year terms.  Six councilmembers represent voting districts within the city and 1 councilmember serves in an “At Large” position.  The councilmembers representing voting districts are elected in the primary election, the “At Large” position is elected by a city-wide voting process in both the primary and general elections.

The City Manager is the chief executive officer of the City and is responsible to the City Council for the proper delivery of municipal services consistent with Council policy and directives.  The Executive Department also provides general administrative oversight and oversees all personnel matters and external communications for the City.

Climate

Pasco is located in the rain shadow of the Cascade Mountain Range and as such enjoys a fairly mild climate.  The area averages approximately 300 days of sunshine per year that yields an average growing season of 185 days per year.  The average precipitation, including both rain and snow fall is 9.25 inches per year.  The month of August tends to be the hottest with average temperatures in the 80’s, while the month of February tends to be the coldest with the average temperatures in the mid-20’s.





Shown below is a historical climatology graph of the Pasco.

[image: C:\Users\hared\Desktop\Pasco Climate Graph.JPG]



Population

The 2010 census reported a population of 59,781 with a density of 1960 inhabitants per square mile.  There were 18,782 housing units with an average density of 615.8 per square mile.  The 2016 postcensal estimate of total housing units provided by the Washington State Office of Financial Management is 22,282 at an average density of 655.4 per square mile. The 2016 population data of the city is 70,560 with a population density of 2075 per square mile. The population demographic is 55.4% Hispanic, 1.8% African American, .3% Native American, 2.2% Asian, 0.1% Pacific Islander, and 38.5% white alone.  Hispanic or Latino of any race comprised 55.7% of the population.  




The 2010 census reported the median age in the city was 27.3 years.  35.5% of residents were under the age of 18; 10.6% were between the ages of 18 and 24; 29.9% were from 25 to 44: 17.2% were from 45 to 64; and 6.7% were 65 years or older.

Males represented 51.8% of the population and females represented 48.2% of the population. 




Economics

Pasco has the lowest assessed value, lowest per capita income levels, lowest per capita sales tax revenue and the highest unemployment rates of the greater Tri-Cities region.   The not seasonally adjusted unemployment rate for the City of Pasco is at 8.2% as of August 2013 (1% higher than the national average).  The per capita income in Pasco is 37.1% less than the Washington average and 32.7% less than the National average.  The median household income is 24.7% less than the Washington average and 14.7% less than the national average.  The poverty level in Pasco is 111.3% greater than the Washington average and 89.4% greater than the National average. 

The City’s economy is directly based on agriculture and related food processing and transportation.  The Pasco Processing Center (a 240-acre industrial park designed for the food processing industry) was constructed in 1995. Several large food processors have built plants that utilize this facility.

The Hanford Reservation, located in Benton County, encompasses approximately 560 sq. miles and contains various nuclear and nuclear-related projects.  Today, the focus of the Hanford Reservation is on energy research, environmental remediation/waste management and related technology.

The economy of Pasco has been affected for the past several years by incidents that include; manufacturing sector slowdown, inflation increases, corporate bankruptcies, layoffs and relocations, terrorism and energy pricing.




	INCOME AND BENEFITS (IN 2015 INFLATION-ADJUSTED DOLLARS)

	 
	Washington State
	City of Pasco

	Total households
	2,668,912
	2,668,912
	19,522
	19,522

	Less than $10,000
	162,559
	6.10%
	1,205
	6.20%

	$10,000 to $14,999
	110,156
	4.10%
	1,057
	5.40%

	$15,000 to $24,999
	234,988
	8.80%
	1,876
	9.60%

	$25,000 to $34,999
	241,373
	9.00%
	1,885
	9.70%

	$35,000 to $49,999
	346,476
	13.00%
	2,862
	14.70%

	$50,000 to $74,999
	496,902
	18.60%
	4,322
	22.10%

	$75,000 to $99,999
	358,433
	13.40%
	3,154
	16.20%

	$100,000 to $149,999
	405,731
	15.20%
	2,175
	11.10%

	$150,000 to $199,999
	161,420
	6.00%
	597
	3.10%

	$200,000 or more
	150,874
	5.70%
	389
	2.00%

	Median household income (dollars)
	61,062
	55,319

	Mean household income (dollars)
	80,789
	64,123

	Families
	1,722,188
	1,722,188
	14,935
	14,935

	Less than $10,000
	63,778
	3.70%
	594
	4.00%

	$10,000 to $14,999
	42,099
	2.40%
	790
	5.30%

	$15,000 to $24,999
	103,856
	6.00%
	1,417
	9.50%

	$25,000 to $34,999
	128,309
	7.50%
	1,193
	8.00%

	$35,000 to $49,999
	204,082
	11.90%
	2,342
	15.70%

	$50,000 to $74,999
	330,194
	19.20%
	3,543
	23.70%

	$75,000 to $99,999
	262,278
	15.20%
	2,446
	16.40%

	$100,000 to $149,999
	323,521
	18.80%
	1,803
	12.10%

	$150,000 to $199,999
	135,088
	7.80%
	418
	2.80%

	$200,000 or more
	128,983
	7.50%
	389
	2.60%

	Median family income (dollars)
	74,025
	58,227

	Mean family income (dollars)
	94,338
	67,715

	Per capita income (dollars)
	31,762
	19,824




Employment

Several key critical infrastructures and major transportation hubs are located within the city boundaries of Pasco.  The Tri-Cities Airport, a containerized port facility which serves extensive containerized barge traffic, and the largest rail switching yards west of the Mississippi River for the BNSF railroad are all located within the city limits.  The City of Pasco is also bisected by Interstate I-182 (running east/west) and U.S. Route 395 (running north/south). Pasco is home to all of the local governmental facilities for Franklin County.  Facilities such as the courthouse, county jail, Franklin County Emergency Management and county dispatch center are all located within the city limits.  Pasco also has over 22 primary and secondary schools and is home to the largest public two-year community college in southeastern Washington.

Primarily due to the agricultural region, Pasco is home to several food processing companies such as ConAgra Foods, Reser’s Fine Foods, Pasco Processing, and Twin City Foods. In recent years, the region has become a large player and provider in Washington State’s wine industry.  Gordon Brothers Cellars, Fidelitas Winery, Kamiak Vineyards and Preston Premium Wines have a presence in and around the city of Pasco.

The table below indicates employment percentage by industry for City of Pasco residents.



	INDUSTRY

	Agriculture, forestry, fishing and hunting, and mining
	12.90%

	Construction
	6.40%

	Manufacturing
	12.40%

	Wholesale trade
	3.90%

	Retail trade
	9.40%

	Transportation and warehousing, and utilities
	6.90%

	Information
	0.80%

	Finance and insurance, and real estate and rental and leasing
	2.80%

	Professional, scientific, and management, and administrative and waste management services
	10.40%

	Educational services, and health care and social assistance
	17.70%

	Arts, entertainment, and recreation, and accommodation and food services
	9.30%

	Other services, except public administration
	3.30%

	Public administration
	3.70%
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In order to properly quantify the risks and hazards of the City of Pasco, the overall risk profile of Franklin County must also be considered.
The City of Pasco is the county seat for Franklin County in Washington State.  The County is generally characterized by a rising upland, with an elevation ranging from approximately 300 feet above sea level at its southern end to approximately 1000 feet in the northeast corner.  The County is arid and averages less than ten inches of rainfall per year.  The County is intersected by a major drainage (Esquatzel Coulee) as well as a number of lesser canyons and drainages.  The underlying stratigraphy is characterized by numerous volcanic flows of basalt alternating with sands and other loessial materials which accumulated between various periods of volcanic activity.

The area receives an average of about 10 days of snowfall and 8 days of rainfall annually. The median monthly temperatures range from a low of 30.6 degrees Fahrenheit in January to a July high of 75.7 degrees Fahrenheit (although the region typically experiences periods of excessive heat >100 degrees Fahrenheit and extreme cold < 10 degrees Fahrenheit).  High wind velocities, with peak gusts as high as 70 mph or higher can be expected at any time during the year.

Franklin County and the City of Pasco are accessible by several modes of transportation.  Major highways, railroads, marine ports, and an airport are located within the City of Pasco boundaries.  Interstate 182 runs through and connects the City with major markets to the east and west.  US 395 is the primary north-south highway and runs through the eastern portion of the City and connects with Interstate 182.  The Burlington Northern-Sante Fe Railroad operates a major switching yard within the City limits along the main east-west rail line that connects the Tri-Cities to Spokane and Portland, Ore. The Port of Pasco operates waterfront facilities that service barge traffic on the Columbia and Snake Rivers. The Port of Pasco Tri-Cities Airport (FAA Index B) is located on the northern boundary of the City.

The Pasco Airport (PSC) has three runways.  Two runways are utilized by commercial aviation with the third runway used primarily by general aviation.  PSC has experienced significant growth (34% - 2008 to 2011) in passenger enplanements.  PSC is the fourth largest airport in the state and has 150 acres of commercial and industrial property on site.

The City of Pasco planning department reported that as of 2016, there were 22,282 residential units in the city and that 35% of the urban growth area is designated as Industrial.

Franklin County Emergency Management completed an extensive county-wide hazard assessment study in 2011.  This study quantified and ranked the primary hazard concerns for the City of Pasco.  The hazard concerns are listed in priority order below:


1. Severe Storm
2. Flood
3. Fire

Severe Storm – The effects upon the City of Pasco resulting from a severe storm such as a thunderstorm, tornado, windstorm, ice storm, or snowstorm are likely to be similar in nature. Downed trees and power lines, interruption of transportation routes, and damage to homes, businesses, and governmental buildings are all possible and will affect emergency response forces.  The hazard assessment ranks severe storms as a high probability with associated moderate risk to lives and property.

Flood – The City of Pasco is located west of the confluence of the Snake and Columbia rivers and is part of the Yakima Delta.  The threat of flooding in the City of Pasco is greatest in the months of December through February although flooding events may occur during other months of the year.  Winter flood events have the potential to produce the highest peak flows when significant snowfall is present, followed by rapidly rising temperatures and/or heavy rains.  The hazard assessment ranks flooding as a moderate probability and moderate risk to lives and property.

Fire – The Pasco Fire Department experiences twice the regional median average of fires per 1,000 of population. 

Franklin County Characteristics of Risk
Geographic and Weather-Related Risks					

The City of Pasco is vulnerable to natural hazards such as severe storms, flooding, wildland urban interface fire, earthquakes, volcanic activity, climate changes, drought/water shortage, and extreme heat events.

The City is also vulnerable to technological (human-caused) hazards associated with transportation accidents via rail, highway, marine and aviation, urban fire, hazardous materials, Chemical, Biological, Radiological, Nuclear, and Explosive (CBRNE) terrorism, civil disturbances, multi-casualty incidents, and risk associated with dam failure and inundation.  Additionally, the community presents a potential for active shooter incidents.
Severe Storms
The climate of Washington State (as well as Franklin County and thus Pasco) is regulated by two primary factors:
· The strength of the jet stream or the storm track.
· The degree to which the orographic effect of the Cascade Mountain influences the flow of maritime and continental air masses.

The jet stream affects the weather of Washington State much of the year, growing stronger as autumn progresses, reaching maximum strength in winter, and subsiding again in spring.  In summer, the jet stream is usually very weak and is displaced to the north over Canada.   Rainfall in the summer is infrequent and temperatures across the region are determined by the extent of marine air mass intrusions from the coast. Typical summer rainfall consists of showers and associated thunderstorms coming up from Oregon. The amount of shower activity is dependent upon the degree to which hot air masses with monsoon moisture work their way north from the desert southwest.
The strength, position, and orientation of the jet stream can change from year to year. This is the reason some winters are mild and comparatively dry, while others are cold and wet. The semi-permanent winter low-pressure system in the Gulf of Alaska and the jet stream are also influenced by factors such as El Nino and La Nina. Southeastern Washington receives most of its precipitation during the winter and early spring.  When the jet stream sags south of Washington State, cold, dry wintertime continental air masses can sometimes blanket the entire Columbia Basin region.
Pasco can experience all types of severe weather except hurricanes, although on occasion, windstorms exceed hurricane force winds.  There have been tornado sightings in the past.  On average, Franklin County and Pasco experiences less than 10 thunderstorm days each year.
Most storms track into Pasco with a southwest to northeast airflow. On occasion however, wind and snow events move into the county from the north and are accompanied by cold, arctic air. Windstorms with sustained winds of 50 miles per hour or greater occur somewhat regularly and are powerful enough to cause significant damage. Most of these storms cause transportation-related problems and damage to utilities. On occasion, homes and other structures are damaged either by high winds or falling trees. Furthermore, the varied urban topography that exists within Pasco can generate localized variable wind patterns and velocities.  
While there have been many severe storms that have impacted Pasco in the past, a few of the most notable storms to affect Franklin County were the 1948 Columbia River Flood (see above), the January 1950 Blizzard, and the December 1996-January 1997 Winter Storm and Flood.  A more complete listing of these events is described below.
· January 1929 – An extreme cold front moved into the Columbia Basin.  Many homes damaged by broken pipes.  The Columbia River froze over.
· December 1935 – Another severe cold front moved in from the Canadian Artic.  Extremely cold temperatures experienced from -10F to -20F ranges for a long period of time.  The Columbia River froze over again.
· May/June 1948 – Greatest Spring Snowmelt Flooding: Snowmelt flooding on the Columbia River affected Pasco and other low lying areas along the Columbia River.  The flood lasted for 45 days.
· January 1949 – An “artic blast” moved down from Canada bringing extremely cold temperatures.  The Columbia River froze over.  The Tri-City Herald prints pictures of people driving vehicles over the ice between Kennewick and Pasco.
· January 13, 1950 – The January 1950 Blizzard: A massive winter storm caused blizzard conditions in much of eastern Washington.  Record snow fall and a long period of subzero temperatures occurred throughout the Columbia Basin.  Several dozen fatalities occurred.
· December 1996 & January 1997 – Snow & Wind:  Heavy accumulations of snow fell throughout eastern Washington including Franklin County.  Franklin County received several days’ accumulation of snow followed by high winds and rain. (FEMA Disaster Declaration #1159).

Data or frequency of severe storm events was obtained from the Special Hazard Events and Losses Database for the United States (SHELDUS) developed by the Hazard Research Lab at the University of South Carolina, and from the National Climatic Data Center (NCDC) of the National Oceanic and Atmospheric Administration (NOAA.)  SHELDUS uses a variety of NOAA data sources.  It covered severe weather events from 1960 through 2000 that caused more than $50,000 in property and/or crop damage.

The results showed that Franklin County had 80 events that met the criteria.  Of the 80 events listed in SHELDUS, there were 39 high wind events, eleven thunderstorms, eight floods, seventeen winter weather events, one tornado, one volcanic event, one hailstorm, and one fog event.

The effects upon City of Pasco resulting from a severe storm such as a thunderstorm, tornado, windstorm, ice storm, or snowstorm are likely to be downed trees and power lines, the interruption of transportation routes, and damage to homes, businesses, and governmental buildings are all possible.  Fatalities as a result of such events are uncommon in Pasco, but they can occur.  Electrical power outages are common with almost all types of severe storm events.  Possible problems may be loss of heat, refrigeration, light, cooking, computers, cash registers, gasoline pumps, restaurant cooking, milking machines, chicken warmers, and green houses.  In addition, persons could be electrocuted by coming in contact with downed electrical lines.
Of all natural hazards, severe local storms, especially severe wind storms are very likely to affect Pasco.  These storms have the ability to cause considerable destruction and can impact the lives of large numbers of people.
Floods
Flooding occurs on rivers and streams when excessive water discharge causes river or stream channels to overflow. The Columbia River and Snake Rivers are susceptible to flooding.
The threat of flooding in Pasco is greatest in the months of December through February although flood events may occur during other months of the year. Winter flood events have the potential to produce the highest peak flows when significant snowfall is present, followed by rapidly rising temperature and/or heavy rain.  In addition, increased flow rates from the hydroelectric dams further increase the potential of flooding due to their effect on river discharge flows.  The Columbia River is the second largest river system in the United States behind the Mississippi River.  The river drains an area of approximately 250,000 square miles.

The Snake River runs along the eastern boundary of Pasco and includes two dams operated by the US Army Corps of Engineers.  The height and composition of the terrain on the Franklin County side of the Snake River makes very unlikely that Franklin County would ever receive much, if any, damage from a flood.  
The Columbia River has a history of flood events.  Floods have occurred in 1894, 1948, 1964, 1974, and 1979.  However, since several dams have been erected in the Columbia and Snake Rivers, the likelihood of river flooding occurring has been drastically reduced. 
(Information obtained from Washington State Emergency Management Division files)
March 26, 1948 – (Tri-City Herald News Article)  Flooding due to heavy rainfall.  
February 1956 – (Major Disaster Declaration #50) Flooding due to heavy snowfall followed by rapid raise in temperature.  No public or individual assistance records available.
December 1996 – February 1997  - (Major Disaster Declaration #1159) – Public Assistance $350,912 (Does not include Individual Assistance or Small Business Administration Loans Information).
Major intersections of our transportation and communication infrastructure are also located in the floodplain. A major Columbia River flood event that causes portions of the City of Pasco to be inundated with water has the potential to severely impact the overall economy of Franklin County as well as other communities within the Tri-Cities region.  With the dramatic increases in population and commercial development in the City of Pasco that has occurred in recent years, the effects of a major flood event could be long-term and very difficult to overcome.
The map below indicates the Flood Map of the Columbia River and the Esquatzel Coulee for the City of Pasco.
[image: C:\Users\hared\Desktop\Flood Map City of Pasco.JPG]

Earthquake Potential					
Washington ranks second in the nation (after California) among states susceptible to earthquake loss according to a Federal Emergency Management Agency (FEMA) study. More than 1, 000 earthquakes are recorded in the state annually, the vast majority of these occurring west of the Cascade Mountains.  Most of these earthquakes are so small that only sensitive instruments can detect them.  
Eastern Washington has experienced damaging earthquakes in the past.  Since 1872, there have only been two significant earthquakes (magnitude 5+).  However, since 1997, there have been 20+ notable (greater than magnitude 3) earthquakes in eastern Washington. The City of Pasco is located within close proximity to the Wallula Gap and Saddle Mountain geological fault lines. Both fault lines were previously believed to be inactive. However, recent analysis by the USGS has determined that the Wallula Gap fault is active and the Saddle Mountain fault line is highly probable.  USGS data indicates that the region has experienced sixteen magnitude 3 or higher earthquakes between 1970 and 2011.

Recent studies indicate that a large magnitude event would significantly impact the critical infrastructure and response capabilities of the Tri-Cities region.
[image: ]
Active Fault Lines within proximity of the City of Pasco
[image: ]
Historical Earthquakes in Franklin County Sept. 1969 – Sept. 2011
The HAZUS-MH Earthquake Event Report dated March 10, 2010, simulated a magnitude 7.35 earthquake event on the Saddle Mountain Fault line.  In summary, this report indicated that most of the structures within the City of Pasco would receive slight to moderate damage and approximately 50 structures would receive extensive damage.  Critical roadway networks (bridges) would be damaged, thus limiting the availability of auto and mutual aid resources and call-back of off-duty personnel.  Extensive electrical power outages would be reported with 20-60% of the utilities experiencing moderate damage.
Volcanic Activity
The City of Pasco can be affected by the tephra outflow associated with a volcanic eruption from the Cascade Range volcanoes.  All of the other hazards associated with volcanoes (pyroclastic flow, lahars, lateral blast, lava flow, etc.) are too remote to be considered a serious threat. 

Geologic evidence indicates that most of the Cascade Range volcanoes have erupted in the past 4,000 years and will no doubt erupt again in the foreseeable future. Due to the topography of the region and the prevailing weather patterns, eruption events on Mount St. Helens, Mount Rainier, Mount Hood, and Mount Adams are the volcanoes most likely to produce conditions that would adversely impact portions of the City of Pasco.

Eruptions in the Cascades have occurred at an average rate of 1-2 per century during the past 4,000 years, and future eruptions are certain. Seven volcanoes in the Cascades have erupted within the past 225 years. The most recent volcanic eruption events within the Cascade Range occurred at Mount St. Helens in Washington (1980-1986) and at Lassen Peak in California (1914-1917).

Tephra hazards vary from a nuisance to life-threatening. Tephra plumes pose a serious hazard to aviation because particles in plumes can damage aircraft systems and jet engines, resulting in loss of power and damage to equipment.  In addition, particles in a plume can sandblast aircraft windshields such that visibility is lost.  On the ground, the hazards to life from tephra vary depending upon the amount that falls and the health of individuals.  In general tephra hazards diminish downwind.  High concentrations of tephra, such as ash, can make breathing difficult for people and livestock.  Burial by tephra can collapse roofs of buildings and other structures, break power and telephone lines, and damage or kill vegetation.  Wet tephra is 2 to 3 times heavier than dry uncompacted tephra and adheres better to sloping surfaces. Ten centimeters (4 inches) of wet tephra impose a load in the range of 20 to 25 lb/ft2 , this equates to between 2,000 and 2,500 pounds for a 10’ x 10’ area; sufficient to cause some roofs to collapse.  Minor amounts of tephra pose little threat to healthy individuals but may affect people with respiratory problems, the elderly, infants, and the infirm.  Even minor tephra falls, however, can be detrimental to machinery (cars, lawn mowers, computers, etc.), can short out power transformers and electric lines, can be a nuisance to remove from roads and airports, can cause panic due to darkness during daylight hours, can cause traffic accidents because of reduced visibility, clog waterways such as municipal water system uptakes, wastewater treatment plants, irrigation ditches and machinery.

Ash can clog and/or restrict breathing passages and may cause death; however, a short period of exposure has not been found to be harmful to persons in normal health.  When an ash cloud mixes with rain, sulfur dioxide combines with water to form diluted sulfuric acid that may cause minor (but painful) burns to skin, eyes, nose, throat, and mucous membranes. 

In addition, acid rains may also affect water supplies and agricultural products.  Even fairly small concentrations of ash fall can effectively wipe out all crops in a large area for at least one season, longer if the concentrations are deep enough.
Because of the flow direction of prevailing winds, the majority of airborne ash would most likely be carried toward the population of Pasco should an eruption occur.  The City of Pasco could receive tephra and ash from any number of Cascadian volcanoes however; Mount Adams, Mount St. Helens, Mount Rainier, and Mount Hood are the primary volcanoes of concern.  The 1980 eruption of Mount St. Helens produced enough ash fall to cover the northern portion of Franklin County about ¼-inch.  The figure that follows details the probability of ash accumulation. If an eruption were to occur, the greatest threat to life, property, infrastructure, and the environment in Franklin County would most likely be from tephra originating from Mount Adams, Mount Hood, Mount Rainier, or Mount St. Helens.  Based on past events and especially the 1980 eruption of Mount St. Helens, future eruptions from any of these volcanoes will almost certainly be preceded by an increase in seismic (earthquake) activity.
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Climate Change

The nature and extent of this threat contains limited documentation.  The most important effect is that climate change will likely have a measurable impact on the occurrence and severity of natural hazards.  The change most closely associated with this risk is that projected temperature warming is expected to increase extreme heat events and decrease extreme cold events.  There will likely be changes in typical weather patterns and the development and longevity of El Nino and El Nina events.

Drought and Water Shortage

Drought originates from a deficiency of precipitation over an extended period of time, usually a season or more; drought is also related to the timing and the intensity or number of rainfall events. Other climactic factors such as high temperature, high wind, and low relative humidity are associated with drought in many regions of the world and can significantly aggravate the severity of a drought. Drought differs from aridity, a permanent climactic feature common to regions with low rainfall.

In 1989, the Washington State Legislature gave permanent drought relief authority to the Department of Ecology and enabled them to issue orders declaring drought emergencies. (RCW43.83B.400-430 and Chapter 173-166 WAC)  In Washington State, the statutory criteria for drought is a water supply below 75% of normal and a shortage expected to create undue hardship for some water users.

Droughts are a natural part of the climate cycle.  In the last century, there have been a number of drought episodes, including several that have lasted for more than a single season, such as the dry periods between 1928-1932 and 1992-1994. Severe drought episodes occurred in 1977, 2001, 2014 and 2015. The 1977 event set records for low precipitation, snow-pack, and stream flow totals that still stands today. The 2001 event was the second-worst drought year in state recorded history.

Washington State usually experiences drought during a regional climate event characterized by a period of below-normal precipitation. Pasco has experienced some periods of drought in the past, these events are typically low to moderate in severity and relatively short in duration. The agricultural industry usually experiences the greatest impact from a drought event in Franklin County.

Extreme Heat

Extreme heat is characterized as extended periods of 100o F.  The City of Pasco experiences annual periods of extreme heat mostly during the July-September months.  The primary concerns with this hazard are the increased likelihood of extreme fire behavior and health care impacts for the elderly and poverty-stricken.  Power outages are a likely outcome of this event.

Summary of Geographic and Weather Related Risks
	Hazard
	Probability
	Risk

	Severe Storm
	High
	Moderate

	Flood
	Moderate
	Moderate

	Earthquake
	Moderate
	Moderate

	Volcanic Activity
	Low
	Moderate

	Climate Change
	Low
	Low

	Drought
	Moderate
	Low

	Extreme Heat
	High
	Low



[bookmark: _GoBack]Geographic and Weather Related Risk – Conclusion

The City of Pasco is not immune from these naturally occurring risks.  The effects of these hazards are typically wide-spread, long-term (two weeks or more) and economic, however, given the severity, and in some cases the lack of warning and preparation, there may be an urgent need to protect lives, property and the environment.  The potential magnitude of the three primary weather and geological hazards identified by Franklin County Emergency (severe storm, flood, and earthquake) will require the fire department to maintain a multi-disciplined response profile. 

Human and Technological Hazards
Hazardous Materials

Hazardous materials incidents pose a significant threat to the City of Pasco. A hazardous materials incident can originate from a fixed facility or from any transportation medium.  The manufacture, use, transportation, storage and disposal of hazardous material products and dangerous wastes poses a potential risk to the public health, safety and welfare, private and governmental properties, and the environment.

The U.S. Department of Transportation classifies a material as hazardous if it is corrosive, explosive, toxic, flammable, biologically irritating, radioactive, or packaged in a dangerous container.

These materials are regulated while in transit, and when stored on site by a variety of local, state, and federal guidelines.  Federal regulations, such as Title III of the Superfund Amendments and Reauthorization Act, have made it easier for local governmental agencies to track the presence of hazardous materials in their jurisdictions.

Franklin County has suffered both transportation and fixed facility hazardous materials accidents. Most incidents involve petroleum products, or agricultural products such as anhydrous ammonia. There has been a massive increase of the transportation of Baakan Crude Oil and Coal through Franklin County and the cities of Connell, Mesa and Pasco.

Major incidents include a 1996 release of 2000 gallons of anhydrous ammonia in downtown Pasco, forcing residential evacuation and sending over 100 people to be evaluated at the hospital, and a July 2011 train derailment involving methane gas on the Ainsworth artery.
Hazardous materials incidents occur suddenly and can cause damage to people and property without any warning.  The impact of this type of emergency can last from a few minutes to weeks, months and even years before damage to the environment could be repaired.

Any incident in which hazardous materials are involved has the potential for escalation from a relatively minor incident into a full scale disaster.  The hazardous properties of chemicals, motor fuels, radioactive substances and other potentially dangerous materials range from highly flammable to explosive to poisonous.  These chemicals have the ability to contaminate the environment with quantities harmful to human, animal and plant life.  The potential for loss of life, extensive property damage, environmental contamination, and economic loss always remains high when hazardous materials are involved.

The effects of a hazardous materials incident vary depending on such factors as the type and quantity of material(s) involved, the location, time of day, and weather conditions.  In the case of airborne contaminants, wind speed and direction are extremely important for response procedures and capabilities.  Mass evacuation or widespread shelter-in-place should be considered a high priority when dealing with airborne or potential airborne contamination.

Pandemics
A pandemic event will affect the City of Pasco personnel resources.  Normally, influenza epidemics occur annually and usually peak between December and March in temperate regions in the Norther Hemisphere.  In the United States, annual influenza epidemics are associated with an average of 36,000 excess deaths and more than 110,000 excess hospitalizations.

Based on previous pandemics, attack rates for influenza in a community during a pandemic are likely to be as high as 35%.  Although influenza cases and deaths are likely to occur over a several month period throughout the U.S., within the community most of the impact is likely to occur within 4 to 8 weeks.

Health care demands are likely to increase substantially during a pandemic while simultaneously the City is likely to see a decrease in response personnel resources.  These demands will likely lead to critical shortages and increased personnel costs.  

In addition to the increased overall need for health care services, illness and death patterns during pandemic may differ substantially from those seen during non-pandemic years when older adults and persons with compromised immune systems primarily are at risk for serious disease and death.  During the three pandemics of the 20th century, a substantial portion of the total deaths occurred among persons younger than 65 years who would not be considered at high risk during non-pandemic years.  Higher rates of work absenteeism are likely to occur as employees become ill or need to care for ill family members.

Terrorism/Hostile Action
 
The City of Pasco has several potential targets of interest for terrorist groups and/or are potential “soft targets” for hostile actions (active shooter).  There are several large facilities that have extremely hazardous chemicals in their inventory, the county seat and city administration facilities are all located within close proximity of each other.  Additionally, the City of Pasco is a transportation hub for rail, barge, vehicular and aviation travel.  The Ice Harbor Dam is located 7 miles north of the city on the Snake River and there is a very large agricultural and food industry in the city that is susceptible to biological terrorism.

As of 2017, the Pasco School District funded 22 public schools within the city limits.  The Columbia Basin College is also located within the city limits as well as two private schools.

Summary of Human and Technological Risks

	Hazard
	Probability
	Risk

	Hazardous Materials
	Moderate
	High

	Pandemic
	Low
	Moderate

	Terrorism/Hostile Action
	Low
	Moderate



Human and Technological Risks – Conclusion

With the exception of a Pandemic, the human and technological risks are classified as relatively low frequency – moderate risk.  These events will require specialized response capabilities such as Hazardous Materials Response Teams, Special Weapons and Tactics Teams, etc.  The magnitude and duration of the event(s) can range the spectrum from acute (short-lived) to long term.  The primary effects are likely to be economic and loss of life.


Transportation Risks
Aviation

The Tri-Cities Airport (FAA Index B), located in the north-central portion of the City of Pasco, is the largest airport in southeastern Washington and the fourth largest airport in the state of Washington with enplanements in excess of 300,000 per year (2014-2016).  The airport is serviced by four commercial passenger airlines, commercial cargo services, charters, military and private aircraft.

The Pasco Fire Department responds to an average of 10 aviation incidents per year.  The majority of these incidents are categorized as Alert 1 (the lowest risk category).  

The major effects of an aircraft crash are dependent on the size of the aircraft, location and path of crash, and number of passengers and would include mass casualties/fatalities, fire/explosion, hazardous materials release and property damage.  

Railroad

The BNSF maintains the largest switching yard west of the Mississippi River in east Pasco.  A 2016 Hazardous Materials Commodity Flow Through study conducted by BNSF indicated that the switch yard serviced 175,007 tank cars either partially or fully loaded with hazardous materials from all nine of the Department of Transportation hazard classifications.

The BNSF and Union Pacific maintain approximately 75 miles of railway adjacent to the Columbia and Snake Rivers.  These railways transport five Bakken oil trains per day.  Bakken oil is a light sweet crude oil, with volatility comparable to gasoline making it extremely flammable and hazardous.
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Highway

The City of Pasco is bisected by Interstate I-182 (running east/west) and U.S. Route 395 (running north/south).  Due to an increasing population, and the inter-modal methods of transportation that are supported in Pasco, vehicular traffic and accidents continue to increase.   
Marine

The Tesoro and Tidewater Pasco Terminals located in the Port of Pasco on the Snake River provide regional barge and rail terminal service and storage of petroleum, fertilizer, chemicals, and bio-fuels.

Tidewater Barge Lines is the largest inland marine transportation company west of the Mississippi River.  Tidewater offers a comprehensive range of onshore and offshore cleaning and waste transportation services to the marine and industrial business markets.  Tidewater transports refined petroleum products and bio-blends in 8 double hulled barges with a capacity of 264,000 barrels.  

Tesoro Logistics LP is a full-service logistics company operating, through its subsidiaries in the western and mid-continent regions of the United States.  Tesoro owns and operates over 4,000 miles of crude oil, refined products and natural gas pipelines, as well as 41 crude oil and refined products truck, marine and storage terminals and has over 26 million barrels of storage capacity. 

The Pasco Tesoro Logistics site maintains 26 tanks with a potential capacity of over 500,000 barrels of primarily contain gasoline and other fuel products.  


Summary of Transportation Risks

	Hazard
	Probability
	Risk

	Aviation
	Low
	Moderate

	Railroad
	High
	Moderate

	Highway
	High
	Moderate

	Marine
	Low
	Low




Transportation Risk – Conclusion

[bookmark: _Toc474159552][bookmark: _Toc475003850]The City of Pasco serves as a transportation hub in southeastern Washington.  Transportation hazards are unique in that the frequency and magnitude can be minimized. Using the threat matrix for transportation risks, the Pasco Fire Department must maintain a highly trained response force in heavy and light vehicle and machinery extrication, aircraft rescue and firefighting skills and techniques and water rescue.



Natural Resources – Summary

The City of Pasco and the Middle Columbia River Subbasin offers a wide variety of aquatic, riparian, and upland natural habitats.  These habitats support a very diverse wildlife species, including large and small mammals, song birds, birds of prey, upland birds, and other waterfowl, as well as numerous reptiles and amphibians.  Some wildlife species are resident throughout the year, while others are migratory.  Many of the wildlife species found in the subbasin are classified as threatened, endangered, sensitive, or of special concern as defined by the federal Endangered Species Act or Washington State guidelines.

The map below indicates naturally sensitive areas as identified by the Washington State Department of Ecology’s Middle Columbia River – McNary Pool Geographic Response Plan.
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Area 5	McNary Wildlife Refuge/State Wildife Recreation Area: This wildlife area supports very large numbers of waterfowl, seabirds, herons, and sensitive species.  Additionally, the riparian area supports varied wildlife including song and game birds, mule and white-tailed deer, and foraging mammals.

Area 6	Strawberry Island and Vicinity: Migratory waterfowl concentration and nesting areas.


Area 7	Bateman Island and Vicinity:  Waterfowl and shorebird migration and wintering concentration area.  The riparian, wetland, and shrub-steppe area is a concentration and breeding areas for a variety of species.

Area 8	Hanford Reach Islands: Waterfowl and shorebird migration, wintering, and nesting concentration area.  


City of Pasco Risk Analysis - Methodology
The Pasco Fire Department must thoroughly understand their community risks.  There are various risk/consequence or risk/probability matrices available; but regardless of the labels on the axis, they usually fall into one of the quadrants in the following figure. Utilizing data including event types, frequency of events, and resource needs the following risk analysis can be completed.

As the risk is generally quantified into one of the four quadrants, a decision is made based upon the level of risk.  It is important to recognize that it is improbable, impractical and unaffordable to completely eliminate risk to the community.  Using a matrix assists fire department officials in determining the acceptable level of risk.  The four quadrants in the figure below may be defined as follows:

· Low impact/Low probability – Risks in the bottom left corner are low level, with acceptable consequences if the incident occurs.  These can often be considered an acceptable risk and require no further action.

· Low impact/High probability – Risks in the top left corner are moderate level – if the incident happens, the fire department can usually handle it with existing resources.  However, effort should be given to reduce the likelihood that these incidents occur.  

· High impact/low probability – Risks in the bottom right corner are high level if they do occur, but they are very unlikely to happen.  Risks in this quadrant are prime candidates for training and contingency planning. 
 
· High impact/High probability – Risks toward the top right corner are critical.  These should be the highest priorities for the fire department and for the community.  Aggressive action is required such as staffing for these risks, equipping for these risks, and engaging the community in risk reduction and preparedness.
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Statistically, fires represent one of the lowest probabilities of “traditional municipal” occurrence at 5.8% of total call volume (combining all fire responses) and the highest resource usage, thus falling in the high risk category. Historically, the PFD has responded to an average of 1 structural fire every week, and a fire event every 35.04 hours.  Fires represent an important factor in the risk assessment process because of the regularity of occurrence and the resource demands that are placed upon the department and the community in the form of increased need for social service interaction to the victim(s), additional support from the community government (building inspection for re-occupancy, police involvement for additional patrols, etc.) and a greater resource demand on the “micro-community” (family, workforce, etc.).   Further, fire loss has a negative financial and public image impact to the community.  Increasing fire loss reduces property values and results in diminishing General Fund revenues.  The results of fire can also be detrimental to the future prospects of the community by affecting homeowner insurance ratings, property values, etc.

EMS calls also fall into the high risk category primarily due to the increased frequency and thus the increased exposure risk.  EMS calls typically place a relatively low resource demand on the department.  Most EMS calls require the response of only one or two units.  As the incident complexity increases (due to patient disposition and manpower requirements) more units are dispatched to assist in patient care.  The risk of EMS calls is usually contained to the responding crews (injury and disease exposure) and can be minimized with proper training and equipment.  The greater risk to the community is the resource drawdowns that occur with increased service demand.

Technical rescue risks to the community are associated with the high demand for specialized resources and equipment.  These operations are relatively infrequent within the community but occur often enough to be considered in the matrix.  Technical rescue responses account for approximately .20% of the total call volume per year.

Hazardous Materials incidents present a unique opportunity for the Pasco Fire Department in that they are statistically marginalized and yet due to the intermodal transportation hubs located within the City of Pasco the potential of these incidents must be factored.  As of this writing, the Pasco Fire Department and the Franklin County Emergency Management are initiating a county-wide commodity flow through study in order to better define the potential for a hazardous materials mishap.  

Target Hazard Assessment

Target hazards are locally defined occupancies that pose specific risks to occupants and the fire service responders.  Critical infrastructure is a term used by governments to describe assets that are essential for the functioning of a society and economy.  The City of Pasco has identified several target hazards and critical infrastructures within its boundaries.  The table below identifies the number of facilities that are considered critical to the functioning of the community and/or that present a significant risk to responders or occupants.

	Target Hazard/Critical Infrastructure
	Number

	Governmental Facilities – Includes local, county, federal and Port
	11

	Assisted Living Centers/Under Age Day Care
	124

	Community Shelter
	2

	Schools – includes elementary, secondary, and College
	23

	Transportation – Airports, Rail, Barge, Bus
	6

	Water/Sewage Treatment Facilities
	4

	Communications
	5

	Emergency Operations Center
	1

	Public Utilities
	2

	Hazardous Materials Bulk Storage
	5

	Healthcare (Not including Private Practice)
	2

	Highrise (75 ft. or greater)
	3

	Multi-Family Residential
	430





Single family residential units represent the highest percentage of buildings within the City of Pasco (22,282).  The City of Pasco has issued an average of 2600 building permits over the last five years (2011-2016) and most of the building permits have been for single family residential units.

Commercial occupancies represent the next highest percentage with approximately 2200 buildings within this classification.  The City of Pasco building department uses the International Fire Code – 2015 Edition (IFC) to classify occupancies into one of three hazard categories (High, Moderate, Low).  The inspection services division of the building department is responsible for the enforcement of the IFC. Low hazard structures are inspected as requested and include retail clothing, jewelry stores, barber shops, beauty salons, business offices, and small groceries without food preparation or fuel services. Moderate hazard structures in Pasco are inspected every two years and include restaurants, contractors, landscapers with equipment, feed stores, small chemical and storage areas, large retail stores, markets, and taverns.  High hazard occupancies in Pasco are inspected annually and include food processing plants, chemical plants, agricultural warehouses, auto repair shops, auto body shops, lumberyards, fueling and gas storage and distribution centers. There are currently 1400 moderate hazard and 200 high hazard facilities within the City of Pasco.

 
The map below indicates the location of the high hazard facilities in the City of Pasco.  Most of these facilities are located in the primary response area of St. 81 and along the commercial transportation network.  The orange icons indicate an active business license, while the gray icons indicate an expired business license.
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Target Hazard Responses Historical Overview
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The chart above identifies the high hazard occupancies in order of total responses from January 1, 2007 until March 15, 2017.  The chart quantifies the responses by NFIRS major categories, and identifies primary station responsibilities and fire management zones.

[bookmark: _Toc475003853]Fire Department Organizational Overview
The Pasco Fire Department (PFD) was established by council action on July 16, 1908 after a series of fires destroyed portions of the town.  The current service area incorporates approximately 37 square miles with an additional seven square miles in the urban growth boundary (see below).  The department is led by the fire chief who is an at will position that is appointed through a competitive process by the city manager.  


The Pasco Fire Department is an all-hazards career response force that provides Fire (urban structural, wildland and vehicle), Advanced Life Support Emergency Medical Services (EMS), Hazardous Materials, Technical Rescue (high and low angle rope, confined space, trench, swift-water, structural collapse and vehicle/machinery), and Aircraft Rescue and Fire Fighting services to the community.  The department responds to an average of 5100 calls for service per year (2015-2016).  

It is important to note that most uniformed members of the department are cross qualified in other disciplines such as incident command, technical rescue, aircraft rescue and firefighting, hazardous materials, public education, fire investigation and hostile response.  The U.S. Fire Department Profile – 2014, completed by the NFPA Fire Analysis and Research shows in table 6 the median rates of career firefighters per 1,000 people by region and population protected for the western region and serving a population of 50,000 to 99,999 at 1 firefighter per 1,000.  The current ratio of line firefighters to 1,000 population served in the City of Pasco is .7 firefighters per 1,000.

PFD has earned a Public Protection Class 5 from the Washington Surveying & Rating Bureau (WSRB) in 2016. The rating is the benchmark for many insurance companies in determining their insurance premiums for privately insured properties. The higher the rating, the greater likelihood of insurance premium increases.  The WSRB rates four major categories: Fire Department (40% of total score), Water Supply (35% of total score), Fire Safety Control (16% of total score) and Emergency Communications (9% of total score).  Each major category contains several subcategories.  The total points issued in these areas is combined to provide a rating of a scale of 1 to 10, in which 10 is equal to being without fire protection and 1 representing the best fire protection available.

The fire department staffs three fire stations on a 24 hr./7 day per week basis.  The city is divided into three primary station response areas (see map on page 33).  Each response area is further sub-divided into fire management zones. 
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The fire department employs 54 qualified all-hazards line personnel (the Port of Pasco provides 6 additional personnel for coverage of the airport).  These personnel are divided into three operational shifts of 20 personnel each working a 24 hr. on-duty, 48 hr. off-duty rotation.  The members are provided 13 (1 per pay cycle) annual Kelly Days in order to average a 50 hour work week. The shifts are managed by an on-duty Battalion Chief who is supported by the administrative staff.  All suppression employees from the Battalion Chief down through the ranks are covered in a collective bargaining agreement.  The span of control is within the industry standards of 1:6.

Organizationally, the department is divided into two distinct divisions; the Administrative staff and the Operations staff.  The Administrative staff typically work a Monday through Friday schedule from 0800-1700.  These positions include:

The Fire Chief (Chief) is accountable to the City Manager for the overall operations of the Fire Department and implementation of policy.  As the department director, the chief serves and maintains working relationships with the other departments within the city.  The chief is responsible for the development and support of collaborative relationships with other fire and emergency services agencies, and the public.

The Administrative Assistant is accountable to the Fire Chief.  This position provides direct clerical support to the fire chief and prepares correspondence, reports, and manages departmental accounting.

The Department Assistant is accountable to the Fire Chief.  This position provides clerical support to the Assistant Chief, Training and EMS Officers.  The position also manages ambulance billing processes.

Assistant Chief is accountable to the Fire Chief.  The Assistant Chief is responsible for day to day program management within the fire department.  This position may be delegated the authority and responsibilities of the fire chief in the event of the chief’s absence.  Direct program management includes: Aircraft Rescue and Firefighting, Safety, Operations, Hazardous Materials, and Public Information.

The Training Officer (Captain) is accountable to the Assistant Chief.  This position is responsible for the management and record-keeping of the department training program.  The training officer manages shift-level instructors and subject matter experts and is responsible for the scope, schedule and budget of the department’s training programs. 

The Emergency Medical Services (EMS) Officer (Captain) is accountable to the Assistant Chief.  This position is responsible for the management, inventory, record-keeping and HIPPA compliance of the EMS program.  The EMS Officer is responsible for the scope, schedule and budget of the department’s EMS program.

The operations division is managed and supported by the day staff.  The operations division consists of 3 battalions of 20 each supervised by a Battalion Chief (note the Port of Pasco provides 6 personnel by contract for ARFF).  The duties and responsibilities of the Battalion Chief are:

Battalion Chief (3/1 per shift) is accountable to the Assistant Chief.  This position provides management and supervision of the day-to-day and combat operations of the shift.  The Battalion Chief works a rotating 24 on duty/48 off duty shift.  The Battalion Chief serves as the initial action incident commander for all-hazards incidents within the city with a complexity of up to a Type 4.  Each Battalion Chief has direct program management responsibilities for one of the following department programs; Apparatus Maintenance, Facilities Maintenance, Equipment Maintenance.  Battalion Chiefs may manage programs such as fire investigation, public education, PPE procurement and maintenance.

Station Officers (9/3 per shift) are ranked as a Captain within the organization.  The station officer is accountable to the Battalion Chief and may be delegated the responsibilities of the Battalion Chief in their absence dependent upon qualifications.  The station officer is responsible for the day-to-day operations of the station crew (typically an engine company and ambulance crew).  The station officer may have program responsibilities and/or project responsibilities.

Company Officers (6/2 per shift) are ranked as Lieutenant within the organization.  The company officer is accountable to the Station Officer and may be delegated the responsibilities of the Captain in their absence dependent upon qualifications.  The company officer is responsible for project management, including scope, schedule and budget.  NOTE: 1 company officer per shift is usually assigned as the ARFF LT.

Firefighter/Paramedics are responsible for the delivery of advanced life support pre-hospital emergent care, fire suppression and the day-to-day routine maintenance of the facilities, apparatus and equipment to which they are assigned.  

Firefighters are responsible for the delivery of basic life support EMS, fire suppression activities and the day-to-day routine maintenance of the facilities, apparatus, and equipment to which they are assigned.

The following chart reflects the scalar organization of the Pasco Fire Department as of the writing of this document.  It is noteworthy that the fire department functions in the scalar command structure for emergency operations and is functionally project-oriented for day to day routine operations.  The functional program management structure is circular in that the process owner (administration) is in the center, surrounded by the many routine program activities required to maintain emergency operational readiness.  The department defines programs as “on-going with regular budgetary considerations”.  Examples of programs are: training, EMS, Hazardous Materials, Technical Rescue, Aircraft Rescue and Firefighting, etc. Projects are defined as “limited in time duration and may or may not be supported by budget”. Examples of projects may include deployment plan updates, pre-fire planning, ladder and hose testing, etc.  Senior mid-level managers are typically assigned to program and project management and have authority of scope, schedule and budget for the program/project.   The processes are interdependent and better and faster decisions can be made.

Chief Officers and senior Captains usually manage “programs” and are responsible for the scope, schedule and budget of the program.  Mid – level managers (Captains and Lieutenants) or subject matter experts (SME’s) usually manage “projects” and are supervised by Chief Officers.  Project managers are responsible for schedule.  

Hierarchal (Emergent) Organizational Chart
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The chart below is reflective of the day to day project/program orientation of the fire department.   Each major program is identified by a red circle and is largely reflective of the core missions of the fire department.  Minor programs are identified in the green circles and are “specialized” programs/projects that the department has chosen to support.  

Day to Day Program Management
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The city of Pasco Fire Department serves an area of 37 square miles, with an additional seven square miles in the urban growth boundary.  The city is sub-divided into three primary response areas (1 per station).  Each primary response area is further divided into fire management zones primarily for dispatching and record-keeping purposes.  Station 81 has a primary response area of essentially 14th Ave. – north, east and south to the City boundaries, Station 82 has a primary response area of west of 14th Ave. to Rd. 44, north and south to the City boundaries, and station 83 has west of Rd. 44 – and north, west and south to City boundaries.
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Apparatus
The PFD operates two NFPA 1001 Type 1 engines, 1 Type 1 Ladder Truck, 2 Type 6 engines, 3 Type 2 advanced life support ambulances, 1 Type 2 water tender, 1 Type 4 light rescue vehicle, and 1 Type 4 rescue boat out of three fire stations (St.84 is currently unstaffed) located at:

				St81		310 N. Oregon Ave
				St82		3502 Varney Lane
				St83		3203 Rd. 68
				St84		1208 Rd. 48

The fire department also operates 2 Type 1 aircraft rescue and firefighting vehicles under contract with the Port of Pasco at the Tri-Cities airport.  Equipment and staffing distribution is as below:

	Station 81
	1 Command vehicle
1 Type 1 Engine
1 Type 2 ALS Ambulance 
1 Type 6 Engine
1 Type 4 Rescue Boat
	1 Battalion Chief
1 Captain & 1 Firefighter
1 EMT & 1 Paramedic
Unstaffed
Unstaffed
	Minimum Staffing
5
Maximum Staffing
7

	Station 82
	1 Type 1 Ladder
1 Type 2 ALS Ambulance
2 Type 1 ARFF
1 Type 2 Tender
1 Type 4 Light Rescue
	1 Captain & 1 Firefighter
1 EMT & 1 Paramedic
1 Lieutenant & 1 Firefighter
Unstaffed
Unstaffed
	Minimum Staffing
6
Maximum Staffing
7

	Station 83
	1 Type 1 Engine
1 Type 2 ALS Ambulance
1 Type 6 Engine
	1 Captain & 1 Firefighter
1 EMT & 1 Paramedic
Unstaffed
	Minimum Staffing
4
Maximum Staffing
5

	Station 84
	
	Unstaffed
	




The fire department also maintains a type 1 engine and type 2 ALS ambulances in reserve at Station 83.  The administrative staff, which includes the Chief, Assistant Chief, and Training Officer, EMS Officer, Community Risk Reduction Specialist and secretarial staff are located at 1011 E. Ainsworth at the fire department headquarters








The Pasco Fire Department owns 14 operational response vehicles and operates 16 vehicles out of 3 fire stations.  Two vehicles are owned by the Port of Pasco Tri-Cities airport.  The vehicles are within projected life cycles and are relatively well maintained.  The Pasco Fire Department equips their apparatus in accordance with NIMS apparatus typing criteria and NFPA 1901 recommendations.  Apparatus kept in a “hot” backup status are readily available for deployment, but not assigned as line apparatus, “cold” backup status indicates that the apparatus is not equipped for immediate response.

	Vehicle Identifier
	Year of Manufacture
	Make
	NIMS Type
	Comment

	E2811
	2015
	Rosenbauer
	Engine 1
	

	E2813
	2003
	Central States
	Engine 1
	

	E2814
	2006
	HME
	Engine 1
	“Hot” Backup

	E2819
	1999
	HME
	Engine 1
	“Cold” Backup

	E2861
	2002
	Ford
	Engine 6
	

	E2863
	2012
	Ford
	Engine 6
	

	L2811
	2012
	Rosenbauer
	Ladder 1
	

	R2841
	2006
	Ford
	Rescue 4
	

	W2821
	1997
	BMY M939
	Tender 2
	

	M2821
	2009
	GMC/Horton
	Medic 2
	

	M2822
	2012
	GMC/Horton
	Medic 2
	

	M2823
	2011
	GMC/Horton
	Medic 2
	

	M2829
	2002
	Ford/Horton
	Medic 2
	“Hot” Backup

	B2841
	2016
	Rogue Jetworks
	Boat 4
	Rescue Boat

	BC281
	2015
	Chev. Tahoe
	
	Shift Commander

	CH281
	2010
	Chev. PU
	
	Fire Chief

	CH282
	2016
	Ford PU
	
	Asst. Chief

	TO281
	2016
	Ford PU
	
	Trng. Officer

	MO281
	2014
	Ford PU
	
	EMS Officer

	UT283
	2000
	Chev. PU
	
	

	AR281
	2010
	Oshkosh
	ARFF 1
	ARFF Stryker 

	AR282
	1986
	Oshkosh
	 ARFF 1
	ARFF T1500 Backup



Pasco Fire Department policy replaces engine and ladder apparatus on a fifteen year cycle.  Ambulances are replaced on an eight year cycle.  The “line” ARFF vehicles are owned by the Port of Pasco and operated by PFD.  They are replaced in accordance with FAA replacement cycles of 20 years for an Index B airport. 
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According to the ESCI Emergency Services Master Plan dated fall 2016, the PFD facilities are collectively marginal at best from a design and functional standpoint.  There is only one training room amongst all of the stations, which may facilitate centralized training for the department, but does not accommodate individual crew training sessions, which is a more common need.  

Station 81 is wood framed and was built in 1999.  It is the only fire station on the east side of Pasco.

Station 82 is cinder block constructed and was built in 2006.  The station is collaboratively owned by the Port of Pasco and the City of Pasco.  The station serves the airport well but does not necessarily serve the surrounding portion of the city as the airport itself acts as a barrier to the more populated areas that are physically closest to the station.

Station 83 is wood framed and was built in 1998.  The station is relatively small but has an annex building located behind the station that houses seasonal apparatus and equipment.

Station 84 is cinder block constructed and was built in 1958.  The station was acquired as an asset transfer from FCFD#3 when properties of the fire district were annexed into the City.  The crew quarters were not designed to accommodate shift work.

Headquarters is a cinder block building.  The building does not house response equipment.  It is rented from the Port of Pasco and sub-leased to Franklin County Emergency Management.  The building houses office space for FD Administration, FCEM Administration, a 40 person classroom and the Emergency Operations Center.



















The following charts detail specific station information:

Station 81
310 N. Oregon Ave.

	[image: Fire Station No. 81]
	Station 81 serves as the administrative offices and headquarters station. It houses an engine and medic unit, each staffed with two (four-person minimum assigned to the station).  The administrative offices are cramped with no room for expansion; the circulation to the administrative offices follows a confusing path.  Ambulance billing is conducted in an open space, leading to confidentiality issues.Station 81 houses a Type 1 Engine, Type 2 Ambulance, and Type 6 Engine.  The station is staffed with a minimum of 5 personnel (including the Battalion Chief).


	SURVEY COMPONENT
	OBSERVATIONS

	STRUCTURE -- STATION 81

	Construction type
	Wood frame

	Date
	11-30-1999

	Seismic protection/energy audits
	No

	Auxiliary power
	Diesel Generator

	Condition
	Fair

	Special considerations (ADA, mixed gender appropriate, storage, etc.)
	Meets ADA standards and is mixed gender appropriate.  Storage is minimal

	Square footage
	6,200

	FACILITIES AVAILABLE

	Exercise/workout
	Yes

	Kitchen/dormitory
	Yes

	Lockers/showers
	Yes

	Training/meetings
	No

	Washer/dryer
	No

	FACILITIES AVAILABLE

	Sprinkler system
	Yes

	Smoke detection
	Yes

	Security
	No

	Apparatus exhaust system
	Yes










Station 82
3502 Varney Lane (Airport)

	[image: Fire Station No. 82]
	This is a six-bay station on airport property, minimum six personnel, maximum seven personnel staffing.  Two stay on site for ARFF responses to the airport.  Houses an ARFF unit, a Stryker unit, a ladder truck and a medic unit.  The station is also home to a reserve engine and miscellaneous trailers for operations support.

	SURVEY COMPONENT
	OBSERVATIONS

	STRUCTURE -- STATION 82

	Construction type
	Cinder Block

	Date
	03-13-2006

	Seismic protection/energy audits
	No

	Auxiliary power
	Diesel Generator

	Condition
	Good

	Special considerations (ADA, mixed gender appropriate, storage, etc.)
	Meets ADA standards and is mixed gender appropriate.  Storage is adequate.

	Square footage
	10,710

	FACILITIES AVAILABLE

	Exercise/workout
	Yes

	Kitchen/dormitory 
	Yes

	Lockers/showers
	Yes

	Training/meetings
	Yes, occupancy of 27

	Washer/dryer
	No

	FACILITIES AVAILABLE

	Sprinkler system
	Yes

	Smoke detection
	Yes

	Security
	No. Required to be locked at all times due to FAA rules.

	Apparatus exhaust system
	No – budgeted for 2017











Station 83
3203 Road 68

	[image: Fire Station No. 83]
	This is a two-bay station (with four bay storage building out back) and a minimum of four personnel, maximum five staffing.  The crew splits response on an Engine and a Medic Unit (two each).

	SURVEY COMPONENT
	OBSERVATIONS

	STRUCTURE -- STATION 83

	Construction type
	Wood frame

	Date
	12-04-1998

	Seismic protection/energy audits
	No

	Auxiliary power
	Diesel Generator

	Condition
	Fair

	Special considerations (ADA, mixed gender appropriate, storage, etc.)
	Meets ADA standards and is mixed gender appropriate.  Storage is minimal

	Square footage
	Not Available

	FACILITIES AVAILABLE

	Exercise/workout
	No

	Kitchen/dormitory 
	Yes

	Lockers/showers
	Yes

	Training/meetings
	No

	Washer/dryer
	No

	FACILITIES AVAILABLE

	Sprinkler system
	Yes

	Smoke detection
	Yes

	Security
	No

	Apparatus exhaust system
	Yes 












Station 84
1208 Road 48

	No Picture Available[image: ]

	This unstaffed fire station was acquired by PFD from Franklin County Fire District #3 as an asset transfer due to annexation.  It is not well suited as an operational fire station.  The apparatus bays are small, with low overhead for modern fire apparatus.  The crew quarters are not designed for shift accommodation.  The PFD also owns the adjacent home.  

	SURVEY COMPONENT
	OBSERVATIONS

	STRUCTURE -- STATION 84

	Construction type
	Cinder Block

	Date
	1958

	Seismic protection/energy audits
	No

	Auxiliary power
	No

	Condition
	Poor

	Special considerations (ADA, mixed gender appropriate, storage, etc.)
	Does not accommodate personnel assignments well.  Not ADA or mixed gender appropriate.  Very limited storage.

	Square footage
	1,920

	FACILITIES AVAILABLE

	Exercise/workout
	No

	Kitchen/dormitory 
	Yes

	Lockers/showers
	No

	Training/meetings
	No

	Washer/dryer
	No

	FACILITIES AVAILABLE

	Sprinkler system
	No

	Smoke detection
	Yes, battery only

	Security
	No

	Apparatus exhaust system
	No
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The fire department derives its operational budget from primarily three separate funding streams.   The General Fund apportionment for the fire department has historically averaged 12.5% of the fund revenues over the past four fiscal years (2013-2016).  The General Fund is primarily supported through property taxes which are limited to a maximum 1% annual growth rate by Washington State Initiative 747 (2001).  Other funding sources include sales tax, fees and fines, etc.  General Fund apportionments account for approximately 50% of the total fire department operating budget.

A secondary funding source for the fire department is the Ambulance Utility Fund.  This fund is supported through a monthly utility charge of $14.55 per household (2017 assessment) for service charges, and demand charges of $600 per call (plus expendable supplies costs).  Both the service and demand charges are determined by City Council.  The ambulance utility provides approximately 44% of the department’s total budget.

The third primary funding stream is through contracted services.  The fire department contracts with the Port of Pasco to provide aircraft rescue and firefighting services to the Tri-Cities Airport and other agencies to provide specialized services such as technical rescue response.  The contracts are renewable and account for approximately 5% of the total fire department operating budget. 

Approximately 1% of the budget is funded through alternative sources such as grants and fees for service.

The chart below shows the typical funding sources for the fire department annual budget.


















City of Pasco Fire Department
Five-Year Expenditures
Combined General Fund (Fire) & Ambulance Utility Fund


	Expenditures
	2011
	2012
	2013
	2014
	2015
	2016

	Salaries and Wages
	4,606,830
	4,811,111
	6,314,892
	5,390,746
	6,405,473
	6,564,756

	Personnel Benefits
	925,387
	986,066
	1,321,995
	1,425,619
	1,592,826
	1,805,817

	Supplies
	289,745
	219,574
	231,485
	252,919
	376,584
	417,062

	Other Srvs/Charges
	1,138,045
	1,575,413
	1,478,011
	1,620,423
	1,900,689
	2,247,763

	Interfund Transfers
	0
	132,680
	1,268
	88,200
	0
	0

	Capital Outlay
	7,535
	50,568
	0
	71,150
	60,374
	127,500

	Debt Service
	0
	0
	48,000
	0
	0
	0

	Total Expenditures
	$6,967,542
	$7,775,412
	$9,395,651
	$8,849,057
	$10,335,946
	$11,162,898



In 2015, the Pasco Fire Department responded to 276 fires or roughly four fires per 1,000 population served, the occurrence of fires in the PFD service area is double the regional median.  The following table depicts the number of calls serviced by the PFD per event type as defined by the National Fire Protection Association (NFPA) for the situation found upon arrival of emergency responders.
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The breakdown of the major incident types report is relatively typical in that the percentages and types of calls that the Pasco Fire Department responds to is consistent with regional and national metrics.  What is atypical in the case of the City of Pasco is the volume of calls per 1,000 populations as compared to regional medians.  Further, at 4 fires per 1,000 populations served, the number of fire responses to which the Pasco Fire Department responds is nearly double the regional median. As indicated by the chart below, Pasco Fire responds to 9% more calls per 1,000 populations than the regional median.
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The Master Plan study conducted by ESCI compared the Pasco Fire Department to similar sized fire agencies within the 13 western states using the NFPA benchmark data for 2015.  The conclusion reached by ESCI is that the Pasco Fire Department is a “very busy” primarily suburban fire department. The chart below indicates the breakdown of major incident types for 2015.

[image: 78iT1]

During the Master Planning process, Emergency Services Consulting International, determined that the Pasco Fire Department responded to 74.7 emergencies per 1,000 population in its service area, which is eight more responses per 1,000 population served (or 544 total responses more per year) than the regional median.





Historical analysis of call volume (2011-2015) as compared to population increase for the same time frame shows that the call volume increased an average of 16.9% per year while the population increase averaged 13.7% per year.  






Overlapping calls are a significant issue for the Pasco Fire Department.  Overlapping calls are defined as calls for service that occur while the primary response unit is already engaged in a previous emergency.  These calls require secondary stations to cover the emergency resulting in longer response times and greater out of service times for units.  The chart below shows the percent of overlapping calls for the 2011-2015 time frames.



	Overlapping Call Percentage per Year

	2011
	30.77%

	2012
	30.34%

	2013
	31.68%

	2014
	32.35%

	2015
	36.28%
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ESCI noted in the Master Plan Study that the PFD service demand is relational with the activity of the citizens.  The service demand by month varies within a range of 2.4% throughout the year with the lowest service demand occurring during the winter months (Dec., Jan., and Feb.) and the highest service demand occurring during the late summer (July and Aug.). The service demand by day of the week is also relatively consistent (2% variance) with the highest demand days being Thursday, Friday, and Saturday.  Incident activity is at its highest levels between 10:00 am and 6:00 pm. Over 64% of the calls for service occurred between 08:00 am and 08:00 pm. 

The charts below shows the service demand for 2014-2015 by month, day of week and  hour of the day.  


Service Demand by Month, 2014-2015


Service demand varies within a range of 2-3% percent throughout the year.  The lowest service demand occurs during the coldest months of December through February.  Conversely the greatest service demand occurs during the warmest months of July through August.


Service Demand by Day of Week, 2014-2015

The service demand by day of the week model suggests that the highest demand for service occurs in the later part of the week.  








Service Demand by Hour of Day, 2014-2015



The service demand by all measurements is commensurate with the activity levels of the population, with workload increasing during daytime hours, in the later part of the week during the warmest months of the year.  The service demand by hour of day suggests that over 64% of the calls occur during the high activity levels of the population.
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ESCI plotted the incident locations and calculated the mathematical density of the 2013-2015 service demand for the PFD service area.  The PFD service demand is concentrated in the central core area of the City of Pasco, between Station 81 and Highway 395.  The commercial corridor along Rd. 68 as well as the residential neighborhoods north of I-182 experience higher incident demand density.  As the northwest area of the city begins to “fill-in” it is expected that the demand for service in that area will trend towards the same levels as that of the central core of the city.

[image: ]

Fire incidents are the least frequent in the data set.  However, incidents categorized as fires are equally distributed throughout the city in a similar pattern to the overall service demand.  In recent history (within the past 5 years) the Pasco Fire Department has experienced an average of at least 1 multiple alarm (3rd Alarm or higher) commercial structure fire.  These fires have been located in the central section of the city between Station 81 and Hwy. 395 and south of I-182 to the southern urban growth boundary.  
[image: ]
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There are various methods for calculating the probability of occurrence.  For the purposes of this document percentage of event types were averaged over a five year time frame (2011-2015).  The event type percentage used to calculate probability of events for this deployment standard is described in the following charts.

[image: ]

Based upon the historical trends presented thus far, it is reasonable to extrapolate that calls for service will continue to trend upwards at a rate of approximately 16% per year.  We can assume that the event type probability will remain fairly constant, and that based upon historical, geographical and temporal analysis that the calls will continue to occur in the central corridor and northwest portions of the city and be fairly consistent with the activity level of the population.    It is also reasonable to project that the primary event categories will be EMS, Service Calls (which include lift assists, burning complaints, etc.), False/Other (which include inadvertent alarm activations, vicinity alarms, etc.) and Fires which can be sub-categorized as structural, wildland, and vehicle.

Calls for service utilize available resources.  This resource draw must be considered in the risk analysis.  The following chart identifies the average number of responders to the event types.
[image: ]
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NFPA 1710 (Standard for the Organization and Deployment of Fire Suppression Operations, Emergency Medical Operations, and Special Operations to the Public by Career Fire Departments – 2016 Edition) identifies those critical tasks necessary for the successful mitigation of fire and other emergencies.  A comparative analysis of those tasks and the City of Pasco daily minimal staffing can be used to determine the number and types of units necessary for the mitigation of emergencies.  The NFPA 1710 categorizes structural fires into four sub-divisions that are defined below:



Single – Family Dwellings – “a typical 2000 sq. ft., two story single family dwelling without basement and with no exposures”
Open-Air Strip Shopping Center – “a typical open-air strip shopping center ranging from 13,000 to 196,000 sq. ft.”
Apartment – “a typical 1200 sq. ft. apartment within a three-story, garden style apartment”
High – Rise – “a building with the highest floor greater than 75 ft. above the lowest level of fire department vehicle access”

Washington Administrative Code (WAC) 296-305 Chapters 05000 and 05002 identify the critical positions necessary for operational compliance at a working structural fire.  Those positions are – a qualified incident commander, a two person fire attack team, and a two person back-up team (unless in a known rescue situation in which case the backup team can be reduced to 1).  The WAC further specifies that once a fire has extended beyond the “initial attack” phase, a rapid intervention team must be staffed.  The WAC further stipulates that “once a second crew arrives at the hot zone, the incident shall no longer be considered to be in the “initial stage”.  The chart below graphically represents the deployment order of priority at a structural fire assignment.




1st
Priority
2nd
Priority
3rd
Priority
4th
Priority
Initial Two-out
· Incident Commander
· Pump Operator
High Priority Risk Reduction Tasks
(Water supply, ventilation, rescue, EMS, etc.)
Stand-by Crew or RIC
(Size-up, Alternate egress, Rescue Action Plan, etc.)
Interior Crew of Two
Back-Up Crew of Two
Assignment Priorities
Two-out (Warm Zone)
Two-in (Hot Zone)












Both the NFPA 1710 and the WAC 296-305 identify common critical tasks for structural firefighting.  NFPA 1710 Section 5.2.4.2.2 recommends staffing and tasks for a “typical 2000 sq. ft., two-story single-family dwelling without basement and with no exposures”.  Listed below is the minimum initial alarm staffing recommendations of NFPA 1710:


NFPA 1710 Initial Alarm Staffing – Residential Structure Fire
	Position
	Task
	# of FF's assigned

	Incident Commander
	Overall coordination and direction of the initial full alarm assignment
	1

	Pump Operator
	Establishment of an uninterrupted water supply of 400 gpm for 30 min.
	1

	Fire Attack
	Establishment of an effective water flow application rate of 100 gpm
	2

	Back Up
	Establishment of an effective water flow application rate of 100 gpm
	2

	Support
	Provision of hydrant hookup and assistance in laying hose lines, utility control, forcible entry, etc.
	1

	Search
	Victim Search and Rescue
	2

	Ventilation
	Raise Ground Ladders and provide ventilation
	2

	Aerial Operator
	Maintenance and control of aerial device
	1

	RIC
	Firefighter Safety
	3

	Total
	 
	15




Tri – County Chief’s Initial Alarm Staffing – Commercial Structure Fire
	Position
	Task
	# of FF's assigned

	Incident Commander
	Overall coordination and direction of the initial full alarm assignment
	1

	Div. Supervisor
	Overall coordination and direction of the division assignment
	2

	Incident Safety Officer
	Direct Safety Oversight of fireground operations
	1

	Pump Operator
	Establishment of an uninterrupted water supply of 400 gpm for 30 min.
	2

	Fire Attack
	Establishment of an effective water flow application rate of 100 gpm
	3

	Back Up
	Establishment of an effective water flow application rate of 100 gpm
	3

	Support
	Provision of hydrant hookup and assistance in laying hose lines, utility control, forcible entry, etc.
	2

	Search
	Victim Search and Rescue
	2

	Ventilation
	Raise Ground Ladders and provide ventilation
	2

	Aerial Operator
	Maintainance and control of aerial device
	2

	RIG
	Firefighter Safety
	6

	Total
	 
	26
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The geographic distribution of resources is import to provide an effective response time, however the concentration of resources is critical to the more significant events, such as fire, vehicle accidents, CPR in progress, and other multi-unit responses.  It is critical that sufficient resources (both personnel and equipment) arrive to the incident quickly enough to provide for incident mitigation.
The NFPA 1710 Standard specifies that the full first alarm assignment for a moderate risk structure fire (single story residential) should arrive within an eight-minute travel time, 90% of the time.

On February 21, 2006, in accordance with RCW 35A.92 Fire Departments – Performance Measures, the City Council of the City of Pasco adopted Resolution #2938 which identified performance standards for the Pasco Fire Department emergency responses. NFPA 1710 recommends 80 seconds for turnout time for fire and special operations responses.  For the initial arriving company, the department’s fire suppression resources shall be deployed to provide for the arrival of an engine company within a 240-second travel time to 90% of the incidents.  It is important to note that Resolution #2938 is not in compliance with RCW 35A.92, nor does it meet the intent of NFPA 1710.

As stated in the resolution, the following standards represent the minimum desired service level for the respective emergency response services provided by the Fire Department.  Affected managers shall deploy appropriated resources so as to best achieve the standards set forth herein.

A. TURNOUT: A turnout time of two (2) minutes, which the department should meet 85% of the time.  All firefighting safety equipment must be donned before the vehicle can leave the station for a fire response.

B. FIRST ENGINE ARRIVAL:  A response/travel time (after turnout) of six (6) minutes for the arrival of the first engine company (at least two (2) firefighters) to a fire suppression incident, which the department should meet 85% of the time.

C. FIRST FULL ALARM ARRIVAL:  A response/travel time (after turnout) of twelve (12) minutes for the arrival of the full complement of a 1st alarm response to a fire suppression incident, which the department should meet 85% of the time.  “Full complement” means at least two (2) engine companies (trucks) with associated firefighters and one (1) command officer (9 total apparatus).

D. BLS AMBULANCE ARRIVAL:  A response/travel time (after turnout) of six (6) minutes/seconds for the arrival of the first emergency medical unit with at least one (1) EMT on board to an emergency medical incident, which the department should meet 85% of the time.

E. ALS AMBULANCE ARRIVAL:  A response/travel time (after turnout) of six (6) minutes for the arrival of an advanced life support unit with at least one (1) paramedic on board to an ALS emergency medical incident, which the department should meet 85% of the time.

F. HAZARDOUS MATERIALS:  A response/travel time (after turnout) of six (6) minutes for the arrival of the first unit with at least one (1) appropriately trained Hazardous Materials Technician on board to a hazardous materials incident, which the department should meet 85% of the time.

G. TECHNICAL RESCUE INCIDENT: A response/travel time (after turnout) of six (6) minutes of the arrival of the first unit with appropriately trained and equipped personnel on board to a technical rescue incident, which the department should meet 85% of the time.

H. AIRCRAFT RESCUE AND FIREFIGHTING:  A total response/travel time of three (3) minutes for the arrival of the first unit with appropriately trained and equipped aircraft rescue and firefighting personnel on board to the site of an aircraft incident , which the department should meet 100% of the time (required stand of the FAA).

I. WILDLAND FIREFIGHTING:  A response/travel time (after turnout) of six (6) minutes for the arrival of the first unit with appropriately trained and equipped wild land firefighting personnel on board to a wild land fire incident, which the department should meet 85% of the time.

Travel Time Performance by Fire Management Zone (FMZ), 2015
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PFDs overall 2015 performance is best summarized by the following table.
	Response
Type
	Adopted
Turnout 
Standard
(Minutes)
	Actual
Performance
(Minutes)
	Percent
Meeting
Standard
	Adopted
1st
Arrival
Response
(Minutes)
	Actual
Performance
(Minutes)
	Percent
Meeting
Standard

	Fire
Suppression
Response
(NFIRS 100- 199)
	2:00
	2:53
	63%
	6:00
	5:59
	90.1%

	Full First Alarm- Fire Suppression
Response
	NA
	NA
	NA
	12:00
	22:31
	50%

	First Arriving Medical Unit (BLS or ALS)
	2:00
	1:51
	
93.1%

	6:00
	
6:20

	
88.1%


	First Arriving ALS Unit
	2:00
	1:52
	93.2%
	6:00
	5:21
	92.9%

	Hazardous
Material
	2:00
	
3:14

	
50%

	6:00
	
5:21

	
92.9%


	Technical
Rescue
	2:00
	1:37
	91.7%
	6:00
	8:11
	67.6%

	ARFF
	N/A
	N/A
	N/A
	3:00
	
2:15

	
100%


	Wildland
	2:00
	
3:28

	
58%

	6:00
	7:48
	
84.6%


	Overall 2015 Response Performance
	2:00
	2:06
	88%
	6:00
	6:02
	89.8%



By using the recommendations of the NFPA 1710 as a baseline and identification of common critical tasks, the station staffing models of the Pasco Fire Department, and the identified risk assessment target hazards, we can develop minimum resource needs for various emergent events.  The tables below serve as an example of common critical tasks and their associated minimum resource needs.
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The Pasco Fire Department struggles to achieve the targeted response standards as defined by Council Resolution #2938 and accepted industry recommendations in part because of increasing call volume and increasing   overlapping call percentages.  This is due largely in part to the unprecedented growth within the western urban growth boundaries.  And based upon historical trending models it is expected that demand for services will continue to increase at a rate of nearly 16% per year as the population increases.  The growth has created, and continues to strain existing resources because funding streams have yet to fully mature in order to update and/or replace resources.  Thus, the City must “think outside of the box” in order to meet the Council Resolution, industry standards and Washington state labor laws.  

· Key performance indicators need to be regularly monitored by department administration and City policy makers.  Unit response times, geographic call distribution maps, unit hour utilization and temporal call distribution statistics will provide historical background information that can be compared and extrapolated as the basis for future decision points on service delivery options.  

· As the scope of the traditional fire service changes, the conventional expectations of the department will need to be reconsidered.  Alternative staffing models, additional stations and resources, and reliance on auto and mutual aid to augment the already substandard response package need to be prioritized in the near future (3-5 yrs.).  Additional stations, apparatus and personnel will ultimately reduce the overall demand on individual units and personnel and will help to meet the initial action full effective response force requirements.  This will require identification of additional and consistent funding streams such as impact fees, and fees for service.  Negotiated salary and benefit packages need to be planned and contained. 

· Shifting the emphasis to preparedness and community safety education in conjunction with a highly trained response and mitigation force will provide long-term relief (10-20 yrs.) in that demand for service should be reduced per capita and the complexity of the call will be diminished because of a more educated constituency.  A successful community risk reduction program will address not only fire emergencies but will also include all event types which ultimately lead to reduced unit hour utilization.  Secondarily, by “partnering” with the community, other opportunities for efficiencies and/or funding may emerge. 

· A multi-pronged approach to emergency mitigation that includes a highly trained and well equipped response force that is augmented with an active community focused risk reduction program provides the most cost effective and efficient service to the community.
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LOC_ADDRESS1 NFIRS 1NFIRS 2NFIRS 3NFIRS 4NFIRS 5NFIRS 6NFIRS 7NFIRS 9 Event - Total FMZ Station

520 N 4TH AVE 3 522 1 23 9 72 4 634 50 81

1800 W LEWIS ST 4 139 4 5 57 211 33 81

115 S 10TH AVE 5 1 76 1 3 23 109 34 81

5815 INDUSTRIAL WAY 4 56 3 1 1 12 77 179

1825 N COMMERCIAL AVE 2 20 1 41 64

4905 ROAD 68 3 35 2 6 46 154 83

801 W COLUMBIA ST 3 31 3 2 39 35 81

720 N 20TH AVE 2 20 2 13 37 53 82

327 W LEWIS ST 28 1 6 35 35 81

2811 N 20TH AVE 2 26 1 5 34 90 82

4102 STEARMAN AVE 18 2 3 8 31 132 82

3521 W COURT ST C 13 1 1 16 31 69 82

1211 E ST HELENS ST SUITE B 22 22 88 81

5278 OUTLET DR 1 18 1 2 22 152 83

1440 N 20TH AVE 1 11 10 22 70 82

3330 TRAVEL PLAZA WAY 2 3 1 15 21 116 81

5310 INDUSTRIAL WAY 1 19 1 21 163 81
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FIRE-STRUCTURE

FIRE - WILDLAND

FIRE - VEHICLE

FIRE - OTHER

FIRE - SUBTOTAL

EMS 

HAZARDOUS CONDITIONS

TECHNICAL RESCUE

SERVICE

ARFF

FALSE/OTHER

TOTAL

2011 2012 2013 2014 2015

# OF CALLS # OF CALLS # OF CALLS # OF CALLS # OF CALLS

% OF TOTAL % OF TOTAL % OF TOTAL % OF TOTAL % OF TOTAL

69 64 54 41 57

1.60% 1.46% 1.25% 0.87% 1.12%

66 57 47 41 69

1.56% 1.30% 1.09% 0.87% 1.35%

40 44 46 50 45

0.95% 1% 1.06% 1.06% 0.88%

102 95 124 105 105

2.41% 2.24% 2.86% 2.23% 2.06%

277 260 271 237 276

53

1.88%

16

0.38%

312

6.55%

3335

78.80%

7.37%

3

0.07%

236

5.58%

4232

5.91%

3473

78.98%

56

1.27%

6

0.14%

318

7.23%

3

0.07%

6.25%

3394

78.37%

281

6.39%

4397 4331

48

1.11%

4

0.09%

317

7.32%

6

0.13%

288

6.65%

0.06%

312

6.64%

10

5.04%

3731

79.36%

65

4.84%

4011

78.69%

0.21%

343

7.30%

4701

57

1.12%

10

0.20%

1.38%

3

383

7.51%

8

0.16%

352

6.91%

EVENT TYPE
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image27.emf
Event Type/Code

1st Alarm  

#Personnel

Apparatus

2nd Alarm 

#Personnel

Apparatus 3rd Alarm 4th Alarm

Aircraft Alert 1/FAL1

Incident Commander 1 BC

Pump Operator

1

Fire Attack

1

Back Up

Support 2 ARFF

2

EMS

Search

Ventilation

Aerial Operator

RIC

2

ENG1

Total 5 3

4

2

Aircraft Alert 2/FAL2

Incident Commander 1 BC

1

ISO/DIVS ICT3 IMT

Pump Operator

1 1

Fire Attack

1 1

Back Up

Support 2 EMS

2

EMS

Search

Ventilation

Aerial Operator

RIC 2 ARFF

Total 7 4

5

2

Aircraft Alert 3/FAL3

Incident Commander 1 BC

1

ISO/DIVS ICT3 IMT

Pump Operator

1 2

Fire Attack

1 6

Back Up 2 ARFF

Support 4 EMS (2)

20

EMS (10) WT2 (3)

RHB

Ventilation

Aerial Operator

RIC 4 ENG1 (2)

Total 21 10

29

12

Search

ARFF

Aircraft Emergency

ARFF ENG1

ARFF ENG1 (2)

ENG1 (2)    

EMS (1)

ENG1 (2)

8
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Event Type

1st Alarm  

#Personnel

Apparatus

2nd Alarm 

#Personnel

Apparatus 3rd Alarm 4th Alarm

Commercial Fire 

Alarm/CSFA

Incident Commander 1

1

BC ICT3 IMT

Pump Operator 1

2

Fire Attack

2

Back Up

Support 2 EMS

4

EMS (2)

Search

Ventilation

Aerial Operator

RIC

Total 4 2

9

5

Commercial 

Structure Fire/CSF

Incident Commander 1 BC

1

ISO/DIVS ICT3 IMT

Pump Operator 2

2

Fire Attack 4

4

Back Up 4

ENG1 (2) 4

ENG1 (2)

Support 2 LDR1(1)

4

Search 4 EMS (2) EMS (2)

Ventilation 2

Aerial Operator 1

RIC 4 ENG1

Total 24 11

15

8 6

Commercial 

Structure Fire - High 

Rise/CHR

Incident Commander 1 BC 2 ISO/DIVS ICT3

Pump Operator 2 2

Fire Attack  4 4

BackUp 4 ENG1(2) 4 ENG1 (2)

Search & Rescue 8 ENG1(2) 8 ENG1 (2)

Ventilation 6 6

Aerial Operator 2 2

Lobby Control 2 DIVS

RIC 4 EMS(2) 4 EMS (2) EMS(2)

Support 1 BAS 4 RHB

Total 34 14 36 13 7

LDR1 (1)     

BAS

Commercial Structural Fires

ENG1

ENG1 (2)

ENG1 (2)

LDR1 (1)

ENG1(2)

LDR1 (2)

ENG1 (2)

LDR1 (2)

ENG1 (2)

LDR1(2)

ENG1 (3)

LDR1 (1)

ENG1 (3)
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Event Type

1st Alarm  

#Personnel

Apparatus

2nd Alarm 

#Personnel

Apparatus 3rd Alarm 4th Alarm

Possible Structure 

Fire/PSF

Incident Commander 1 BC

Pump Operator 1

Fire Attack 1

Back Up

Support 2 EMS

Search

Ventilation

Aerial Operator

RIC

Total 5 3

Residential Structure 

Fire/RSF

Incident Commander 1 BC

1

ISO/DIVS

ICT3

Pump Operator 1

2

Fire Attack 2

2

Back Up 2

2

Support 1

1

BAS

EMS

Search 2

EMS 1

EMS

RHB

Ventilation 2

Aerial Operator 1

LDR1 (1)

RIC 3 ENG1 

Total 15 7

10

5 5

ENG1

ENG1 (2)      

EMS

LDR1 (1)

ENG1 (2) ENG1 (2)

Residential Fire
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Event Type

1st Alarm  

#Personnel

Apparatus

2nd Alarm 

#Personnel

Apparatus 3rd Alarm 4th Alarm

Commercial Vehicle 

Fire/CVF

Incident Commander 1 BC

1

ISO/DIVS ICT3

Pump Operator 1

1

Fire Attack 1

1

Back Up

EMS

WT2(1)

Search

Ventilation

Aerial Operator

RIC RHB

Total 7 4

7

4

Vehicle Fire/VF

Incident Commander 1 BC

1

ISO/DIVS

Pump Operator 1

1

Fire Attack 1

1

Back Up

Support 2 EMS

2

WT2

Search

Ventilation

Aerial Operator

RIC

Total 5 3

5

3

Boat Fire/BF

Incident Commander 1 BC

1

ISO/DIVS ICT3

Pump Operator 1

2

Fire Attack 3

2

Back Up

Support 2 EMS

2

EMS FCSO

Search CBDR

Ventilation

Aerial Operator

RIC

2

ENG1

Total 7 3

8

4

BOAT4 ENG1 (2)

EMS (1)      

WT2 (1)

4

ENG1

Vehicle Fire

ENG1 ENG1

ENG1 (1)

Support 4
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Event Type

1st Alarm  

#Personnel

Apparatus

2nd Alarm 

#Personnel

Apparatus 3rd Alarm 4th Alarm

Wildland Fire - 

Low/NCF1

Command 1 BC

1

ISO/DIVS

ICT3

IMT

Operations

Line Supervision 1

2

Line Construction  1

2

Line Holding

Mop Up

Water Supply 2 WT2

2

WT2

Misc. Support

Total 5 3

7

4 2

Wildland Fire - 

Medium/NCF2

Command 1 BC

ICT3

IMT

Operations

1

ISO/DIVS

Line Supervision

Line Construction  2 ENG6

2

ENG6

Line Holding 2 ENG6

2

ENG6

Mop Up

2

ENG1

Water Supply 1 WT2

1

WT2

Misc. Support 2 EMS

2

EMS RHB

Total 8 5

10

6

Wildland Fire - 

High/NCF3

Command 1 BC

1

ISO/DIVS ICT3 IMT

Operations

1

BC

Line Supervision

2 ENG6 4

ENG6 OR 

ENG3 (2)

Line Construction  4

ENG6 OR 

ENG3 (2)

4

ENG6 OR 

ENG3 (2)

Line Holding 4

ENG6 OR 

ENG3 (2)

3 ENG1

Mop Up 4 ENG1(2)

3

ENG1

Water Supply 2 WT2

2

WT2

Misc. Support 2 DZ

2

DZ RHB

Total 20 11

20

9

Wildland Fires

ENG6 ENG6 (2)

ENG6 OR 

ENG3
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Event Type/Code

1st Alarm  

#Personnel

Apparatus

2nd Alarm 

#Personnel

Apparatus 3rd Alarm 4th Alarm

Misc. EMS/E1

Command 1

Pt. Care 1

Total 2

1

BLS EMS/E2

Command 1

Pt. Care 1

Total 2

1

ILS EMS/E3

Command 1

Pt. Care 1

Med/Airway Mgmt. 2 EMS

Total 4 2

ALS EMS/E4

Command 1 BC

Pt. Care 2 ENG1

Med/Airway Mgmt. 2 EMS

Total 5 3

ALS CARDIAC/E5

Command 1 BC

Pt. Care 2 ENG1

Med/Airway Mgmt. 4 EMS (2)

Support 1 CPL

Total 8 5

MVA EMS/E6

Command 1 BC

Pt. Care 2 EMS

Extrication 2 RES4

Scene Safety 2 ENG1

Total 7 4

EMS Event/ EMS

Pt. Care 2 EMS

Support 2 ENG1

Total 4 2

Emergency 

Transport/ET

Pt. Care 2 EMS

Total 2 1

EMS Events

ENG1

EMS

ENG1
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Heavy Rescue EMS 

Response/E7

Command 1 BC 1 DIVS

Rescue Grp. 4

LDR1                 

EMS

2 ENG1

Pt. Care 2 EMS

2

EMS  EMS

Support 2 RES4

Scene Safety 2 ENG1

2

ENG1

Total 11 6

7

4

Light Rescue EMS 

Response/E8

Command 1 BC

1

DIVS/ISO

Rescue Grp.

4

LDR1            

EMS

2 ENG1

Pt. Care 2 EMS

2

EMS EMS

Support

2

RES4

Scene Safety 2 ENG1

Total 9 5

Multi Patient EMS 

Response/E10

Incident Command 1 BC

1

DIVS/ISO

Pt. Triage 2 EMS

Pt. Treatment 2 EMS

Pt. Transportation 4 EMS(2)

6

EMS(3)

Support 6 ENG1(2)

Total 15 7

7

4

Mass Casualty 

Incident/MCI

Incident Command 1 BC 1 DIVS/ISO ICT3

Pt. Triage 2 EMS

Pt. Treatment 4 EMS(2) 2 EMS

Pt. Transportation 10 EMS(5) 6 EMS(3)

Support 10 ENG1(5) 4 ENG1(2) RHB

Total 27 14

13

7
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Event Type/Code

1st Alarm  

#Personnel

Apparatus

2nd Alarm 

#Personnel

Apparatus 3rd Alarm 4th Alarm

CO Alarm/COA 

Command 1 BC ISO

Investigation 2 ENG1

2

ENG1

Backup 2 EMS

2

EMS

Total 5 3

4

4

Inside Odor/GASI

Command 1 BC ISO

Investigation 2 ENG1

2

ENG1

Backup 2 EMS

2

EMS

Total 5 3

4

4

Outside Odor/GASO

Command 1

1

BC ISO IMT

Investigation 1

4

ENG1(2) EMS

Total 2 1

5

3 2

HazMat/HAZ

Command 1 BC

1

BC ICT3 IMT

Safety 1 EMS

1

ISO ISO

Operations

1

DIVS HMT

Entry 2 ENG1

4

ENG1(2)

Backup 2 ENG1

4

ENG1(2)

Decontamination 2 EMS

4

EMS(2)

Plans/Support

2

EMS IMT

Total 8 5

17

10 5

Hazardous Materials

ENG1
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Event Type/Code

1st Alarm  

#Personnel

Apparatus

2nd Alarm 

#Personnel

Apparatus 3rd Alarm 4th Alarm

Elevator Rescue/ER

Command 1 BC

Lock Out/Tag Out 2 ENG1

2

ENG1

Assessment 2 EMS

2

EMS

Total 5 3

4

2

Confined Space 

Rescue/CSR

Command 1 BC IMT

Safety 1

1

ISO

Lock Out/Tag Out 1

Monitoring/         

Ventilation

1 2 ENG1

Entry Team 2 ENG1

2

ENG1

Backup Team 2 EMS

2

ENG1

EMS 2 EMS

2

EMS

Decontamination 2 EMS HMT

Total 12 6

9

5

Trench Rescue/TR

Command 1 BC IMT

Safety 1

1

ISO

Lock Out/Tag Out 1

Entry Team 2 ENG1

2

ENG1

Backup Team 2 ENG1

2

ENG1

Cut Crew 2 EMS

2

ENG1

EMS 2 EMS

2

EMS

Decontamination 2 EMS

2

ENG1 HMT

Total 13 7

11

6

High-Low Angle 

Rescue/HAR

Command 1 BC

Safety 1

1

ISO

Entry Team 2

2

ENG1

Backup Team 2

2

ENG1

Rigging 2 EMS

2

EMS

EMS 2 EMS

2

EMS

Total 10 5

9

5

Water Rescue- Shore 

Based/WR

Command 1 BC

Rescue Swimmer 1

2

Tether 1

2

EMS 2 EMS

Other

2

BOAT4 SO Boat

Total 5 3

6

2

Open Water 

Rescue/OWR

Command 1 BC

Boat Operator 1

1

Rescue Swimmer 1

2

Spotter 1

1

SO Boat

EMS 2 EMS

2

EMS

Total 5 3

6

2

ENG1

TRT

CBDR

BOAT4 CBDR

Technical Rescue

ENG1

ENG1

ENG1 (2)


