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Question; explain how landfills affect the quality of groundwater 
Answer; landfills are hydrologically connected to groundwater and surface waters, to which they pose long-term threats. When precipitation is combined with any disposed of liquid waste and falls into a landfill, it results in the extraction of water-soluble compounds and the particulate waste matter followed by a subsequent leachate formation, which presents a significant threat to the existing and future quality of underground water.  The composition of the leachate varies to the quantity of precipitation and aggregate, and amount of waste. In addition to several hazardous components, leachates also contain dissolved metals such as iron and manganese, which are nonhazardous but contaminate groundwater. MSW leachates contain high values of dissolved solids and chemical oxygen demand with relatively low to moderate pH. They also contain volatile hazardous compounds and heavy metals; this explains their hazardous nature, and leachates from ash landfills have elevated pH.
The release of hazardous and nonhazardous components leaves an aquifer or well unusable for drinking other uses. It also affects aquatic life if the contaminated water releases discharge to the streams. Once leachate is let free to groundwater environment, it moves downwards and finally reaches a saturation point zone, forces react or act with the moving leachate. As a result of the chemistry changes and a decrease of strength from the original release point, these forces are physical, chemical, and biological. The extent of their reactions is dependent on the underlying materials of the landfill, the groundwater hydraulics, and the leachate chemical composition. For as much as most of these reactions can reduce the potential impact of groundwater,  some of these reactions can increase the toxicity by producing byproducts that are more hazardous than the original contaminant.

Page 366- 367
Question: Arsenic compounds are highly toxic to all life forms and are classified in group 1 carcinogenic substances. Studies have proven that drinking water contains above 50mg/L concentration of arsenic compounds. Conventional techniques and the application of nanoparticles are some of the methods used to remove this arsenic from water. State and explain an example in each also includes the drawbacks of the method, if any.
Answer: 1. Conventional techniques
 Coagulation and flocculation
 These techniques are among the most used and documented for arsenic removal from water. In coagulation, coagulants that are positively charged, such as aluminum sulfate and ferric chloride, deduct the negative charge of colloids and get more significant; the process involves bridging that is brought about by adding anionic flocculants, these results in the formation of flocks. In the process, chemicals convert dissolved arsenic to an insoluble solid, which after some time undergoes precipitation. The effectiveness of different coagulants on arsenic removal differs as a function of the pH. Below pH 7.6, ferric chloride (FeCl) is more effective than aluminum sulfate. The major disadvantage of coagulation and flocculation is the high amounts of arsenic concentrated sludge that is produced. To avoid repercussions and secondary pollution, the management of this sludge is obligatory. Moreover, it is expensive to treat this sludge.
2. Application of nanoparticles
Carbon nanotubes (CNTs)
After treatment with oxides, carbon nanotubes are efficient in the adsorption of several organic chemicals and metal ions.  Multiwall carbon nanotubes have been proven to remove arsenic to safe limits but for initial arsenic concentration. Synthesizing of CNTs functionalized with polythene glycol increases their efficiency in removing arsenic metal ions from wastewater; this adsorption is firmly pH-dependent. Generally, CNTs may not be the most suitable alternative for activated carbon as all-encompassing adsorbents. They show potential in applications such as polishing steps to eliminate recalcitrant compounds where only small amounts of material are needed; this means less material cost.
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Question; what packaging pre-transport requirements apply to small and large quantity generators?
Answer; before transporting or offering hazardous wastes for transportation, there are regulations on packaging given by the applicable department of transportation that a generator must adhere to; these regulations include, 
1. Purpose and scope; this prescribes the production and testing requirements for packaging and containers used for the movement of the hazardous material in traffic
2. Marking of packages 
Either all packages belong to UN standard or DOT specification must be marked on a non-erasable component of packaging with specification marking identifying the applicable specification and other requirements.
3. Applicability and responsibility 
  Requirements of this section apply to packaging manufactured;  
· To a DOT specification, despite the country of manufacture
· A UN standard for packaging produced in the united states 

A manufacturer, subject to the packaging and requirements in this section is responsible for compliance with these requirements; part of the responsibilities of this person is to
· Notify all the people to whom the packages are   being transferred
· Mark the packages with specifications, that is, according to UN standards or DOT specifications.



