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Hurricanes Harvey
Hurricanes are storms that are always accompanied by rain, thunder, and lightning when they occur (Roth, 2010). They resemble winds that move at a speed of 119 kilometers per hour or more and they always cause massive destruction when they strike. The Atlantic basin which includes the eastern North Pacific Ocean, the Central North Pacific Ocean, Caribbean Sea, Gulf of Mexico and the Atlantic Ocean is the mother of most hurricanes. However, in the Central North Pacific Oceans hurricanes occur less frequently.  The environmental brief policy outlines the research on Houston flooding, what caused it, how many people were affected, mechanisms have taken to curb the hurricane and the policies that were available before the hurricane occurred.
Houston Flood Crisis
Houston is a city that has faced a large number of flood crisis in many years counting. Houston was established in 1836 a period where the Buffalo Bayou met White Oak Bayou. Despite the struggle to drain the area by the settlers in the old days, this could not prevent rainwater from flooding the region (Cox et al., 2017). This is because the rain that caused floods came over and over again in many years about 180+ years. The establishment of a port in Houston in 1898 and discovery of oil at Spindletop near Beaumont in 1901 made the population of the town grows rapidly changing the history of Houston. A foot of rain fell in 1929 that caused the Buffalo and White Oak Bayous to leave their banks. This resulted in massive destruction that caused damage that was estimated at a cost of $1.4 million at that time.
In the year 1935, another flood hit the town causing the Bayous to rise over 50 feet above their usual levels. This caused about 40% of the buildings and bridges in Houston to be destroyed beyond repair. The damage of property in this year was twice that that occurred in 1929 since the floods even caused the Port of Houston to be clogged with remains from the damage caused. The damage caused by this flood caused the citizens of Houston to decide that it was time to device a mechanism on how to control floods because at that time the population of Houston had grown to over 290,000 people.
Harris County Flood Control was then established in 1937 and in 1938, Barker and Addicks reservoirs and dams were also established to control the flooding of Buffalo Bayou into downtown. The flood control system worked for more than 60 years to prevent major destructions despite many hurricanes occurring, for instance, Audrey in 1957, Carla in 1961 and Alicia 1983 (Roth, 2010). However, in 2001 another hurricane known as Tropical Storm Alison hit the city causing massive damage to hospitals and businesses in downtown. The hurricane destroyed over 95,000 vehicles, 70,000 homes and caused twenty-three deaths. In addition, another hurricane known as the Hurricane Ike struck the city again. Floods from the hurricane did not cause much damage but the wind from the eyewall destroyed buildings in downtown and even made some of the building to lack electricity for more than one month.
After a few years, another hurricane known as the Hurricane Harvey struck the city in 2017. At this time the population of Houston had grown to over 2 million and it was the biggest city in Texas and in the United States it was ranked as the 4th largest (Cox et al., 2017). An assessment was done and it was estimated that the amount of rain that poured during this storm was about 5 trillion gallons of rain. The flood control mechanism that was set at the time could not handle the amount of rain that poured during this storm. The hurricane changed history since even the Addicks and Barker dams for the first-time overflowed releasing water which never happened in the past years despite multiple hurricanes that occurred. Homes that were constructed near the two dams were filled with water. The flood caused many people around ten of thousands to be trapped in their houses and thousands more were in shelters. One hundred and six people died from the Harvey and property destruction exceeded $125 billion dollars.
Reasons for Houston’s Floods
There are a number of reasons that caused Houston to be the city of floods in the United States and they include Houston’s topography, construction development, flood protection has trouble keeping pace with vast development, building regulations do not consider historic flooding levels and poor drainage systems.
Houston has been known for its poor drainage that is very outdated which was established in the early 20th century and it was set to serve the city for a span of a 10-year flood. According to Cox et al., (2017), the drainages channels in the city have been widened by the local officials but they claim that widening the channels to a 25-year-flooding level is too costly. Since the span of the drainage control mechanism is too small the city will always stand a high chance of facing more floods in more years to come.  The drainage system is supposed to help in draining the water from the rain and due to the obsolete drainage system, the city will always be prone to face more floods.
However, many buildings in Houston are required to be built at 12 inches that are above 100-year-flooding levels. That means, there is a small chance about one percent that the city will be flooded in a single year. However, Harris County, Texas where Houston is located requires that when new buildings are constructed, they should be constructed at 18 inches above 100-year-flooding levels. The recent flooding levels claim otherwise since in some parts of Harris County the levels have hit 250-year- and 500-year-flooding levels. This shows that the building regulations have not yet been updated to increase the flooding levels in the coming years. This has resulted in the city being flooded since the flooding levels keep increasing every time a storm occurs.
Third, the flood protections have had big trouble keeping up with the rapid development in the city (Du et al., 2017). It is noted that the local officials have not worked for hand in hand with the flood protections since they are busy trying to identify regions that are less prone to high water levels for development purposes. Lack of this cooperation has made the flood protections to lag behind in devising new protection mechanisms to cater for all regions including those identified to be less prone to high water levels. Due to this when high storms hit the city such as the Harvey it becomes hard for the flood protection to control the floods since no new mechanism was put in place to curb such floods. 
In addition, construction of large buildings such as office and apartment complexes, roads and shopping malls have widened the stretches of the streets in Houston city. This expansion of buildings in the city has impacted the drainage system of the city and has made floods in the city to be worse (Du et al., 2017). This is because other than the heavy rainfalls flowing into the soil, they tend to flow into other neighborhoods causing floods which on the other hand causes massive destruction in the city. It is evident that due to the expansion and establishment of many buildings and roads in the city the area will continue to be affected by the heavy downpour of the rain causing floods in many coming years.
Lastly, the topography of the city is another factor that highly contributes to the flooding. The city is a low-lying land and it consists mostly of clay soil which is well known for its poor drainage capability. Houston compared to Miami (which comprises of sandy soil that is porous and well known for its vast drainage) is poorly drained when it comes to the type of soil available in the region. In addition, since the topography of the land is low-lying it is evident that whenever heavy rainfalls strike the city, waters will tend to rise above the land causing the area to flood. This shows that the available physical conditions in Houston city play a big part in the increasing rate of floods and the damage caused by the floods whenever they occur.
Response During Hurricane Harvey
During hurricane Harvey, TCEQ agency which is responsible for emergency operations and for provision of state resources to support state and local operations and also to provide services that are needed by the public took over (J. & Meesters, 2017). The agency conducted activities in response to the impact that was being caused by Harvey. The agency worked for hand in hand with the federal and state response partners to foresee that impacts of hurricane Harvey were being handled. The impact of the hurricane Harvey on a wide area made three operational branches to be established which included Bravo Branch in Houston, Charlie Branch in Beaumont and the Unified Command and the Alpha Branch in Corpus Christi. TCEQ agency brought forward about 500 staff members to help in the carrying out of activities involved in responding to the hurricane Harvey calamity (J. & Meesters, 2017). The activities during hurricane Harvey constituted the following:
State Operations Center Staffing
TCEQ being a member of the State Emergency Management Council assisted at the SOC in Austin where their staff served 24/7 since the hurricane started throughout until it stopped. The agency also worked closely with the Texas Division of Emergency Management and also was involved in operations at the Federal Emergency Management Agency Joint Field office.
Unified Command was Established
A Unified Command was established so as to respond to the Harvey disaster. TCEQ, NDOW partner agencies, U.S Coast Guard, Texas General Land Office, and Environment Protection Agency were the agencies that came together to form the Unified Command to help mitigate the catastrophe.
Public Water Supply (PWS) Assessments and Assistance
PWS Community Water Systems Tracking was responsible for tracking water systems in the city during the Harvey and 2,238 PWS community water systems were identified. It was noted that 61 PWS community water systems that served a population of 222,821 people were either destroyed or offline during the Harvey. TCEQ agency team in conjunction with the Texas Optimization Program together with EPA staff were deployed to the impacted areas so as to work directly with the water system staff to facilitate water services to their customers. The staff worked for 24-hour shifts in order to ensure that water systems are back online as soon as possible.
Controlling Hazardous Materials
Hazardous material control was conducted by TCEQ and EPA responding to actual or threatened discharges or releases of poisonous materials (Du et al., 2017). It was noted that 266 spills were identified and appropriate measures for control were taken to curb them. In addition, an assessment was done to trace poisonous drums that might have been displaced by the Harvey storm. On identification of the disposed of an orphaned drum, emergency response contractors were deployed to identify, remove and plan for the disposal of the containers and their contents.
Policies and their Flaws
There are policies that were set to mitigate flood and storm in Houston in case they occur. The policies and regulations were meant to prevent floods from occurring and to provide ways in which the state and federal response agency will respond to hurricanes and storms whenever they occur.
One of the policies was that the owners of homes in Houston should ensure that whenever they a building new homes in the city they should ensure that the building is one foot above the flood levels. This policy was established to serve a span of 100-year flood levels that is there is one percent chance of floods occurring in a year (Christensen & Winson-Geideman, 2016). The hurricane Harvey changed all this since when it hit the city the flood level increased and this caused much damage since the level of the houses was still passed by the flood.
Another policy is on the construction of the drainage systems where drainage systems were constructed to serve a 10-year flood. The local authority claims that creating a 25-year-flooding level drainage channel is too costly. When the hurricane Harvey occurred, this drainage could not hold the trillions of gallons of the heavy rainfall that struck the city hence led to the water flowing downtown causing massive damage to the city.
Affected People
Hurricane Harvey is ranked as the second hurricane that costed the U.S after hurricane Katrina which hit Florida in 2005 (Sebastian et al., 2019). The Harvey storm cost about $125 billion destructions in Houston. It is estimated that around 13 million citizens were affected by the hurricane Harvey and about 135,000 homes were destroyed or damaged. Around one million cars were also destroyed and the fatalities were 88. The storm also led to the rate of unemployment in Texas to increase and also some schools remained closed for more than a month and there were also some repairs that were not completed.
Flood Prevention
Haraguchi and Lall (2015) asserts that there are a number of measures that can be applied in prevention of floods in the future and the include, ensuring that buildings are constructed above the floodplain, modification of buildings and businesses so that they can withstand floods, increase spending on flood prevention and introduce more dams and reservoirs to act as flood barriers. 
The local officials in Houston should ensure that they spend more money on defending floods rather than developing the city (Sebastian et al., 2019). That is because when the floods occur, they cause massive destruction on the properties of over one hundred billion of money. When you compare the total loss to the amount required to protect the city from floods it is noted that the government tends to spend more resources and finances in order to reinstate the city to its original position. Its also evident that the government does not recover everything from the disaster since there are some buildings that remain unrepaired and even some people remain unemployed. Hence this shows that the government should ensure that more money is spent on prevention mechanism since the loss is worse.
On the other hand, more dams should be introduced in Houston city since there are only two dams that are Addicks and Barker. It is evident the two dams were assumed not to overflow when heavy rains come. The Harvey storm changed the history since the dams overflowed making homes near the reservoirs to be flooded. Establishment of new water storage location will help curb the floods since the additional dams will work hand in hand with the existing two dams to store as much water as possible. This will enable the city to prevent overflow of the two dams due to heavy downpours from the rain.
The local authorities of the city should also devise methods to repair and modify the existing houses and businesses so as to be able to withstand future floods. They can do this by replacing materials for instance plasterboard and MDF with more strong options and concreting the floors. They can also move electric sockets to higher places on the walls and ensuring that the homes and buildings are waterproof this will prevent water from entering the building and causing massive damage. The authorities can also ensure that they have policies set on the building of houses near areas prone to flooding and if they construct there should be requirements set on the height of the buildings above the flood level. This will also help in preventing water from entering buildings in case floods occur.
Post-Hurricane Harvey
According to Blackburn and Bedient (2018) after the Harvey massacre, a $2.5 billion bond has been set and is yet to be approved. The officials claim that if they are given the funding it will enable them to be able to protect Houston city and its surrounding neighbors from future floods. It is claimed that the bond will help to steer a number of projects that are designed to improve the paging channels of the bayous and other projects that are purposed to act as the drainage system for Harris County. There are 200 projects that have been set in place for the purpose of ensuring flood -damaged infrastructures are repaired, buying more than 1000 flood-risk homes and for widening the bayous.
The brief policy highlights the brief history of flooding in Houston city and the mechanisms that the citizens and the local authorities have taken throughout the years to ensure fewer flood impacts. Reasons as to why Houston region is prone to flooding are also outlined for instance the fact that Houston is comprised o clay soil makes it hard for the drainage system to drain water hence causing floods. In addition, policies that govern the construction of buildings in Houston are also given.
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