1. Review of Recent Investigations 

Following recent rapid industrialization, China is now one of the largest producers and consumers of organic chemicals in the world. This is compounded by variable regulatory oversight with respect to storage, use and waste management of these chemicals and their by- products. 
In the period 1998 to date a considerable number of studies of organic pollutants have been conducted around and along the Yangtze River to the estuarine and coastal regions. An exhaustive review is not possible or the aim, here, but it is of interest to update and complement the earlier study so as to create a perspective of the work conducted in the light of more recent investigations. 

As an extension to the historic study, which focused on sediment, a consideration of the analysis of sediment- surficial & intertidal flat locations, surface soils, drinking & surface water are included to highlight the work conducted. The pollutants investigated include organochlorine residues, hydrocarbons, PAHs, PCBs, persistent organochlorine compounds & pesticides, polychloro-compounds, chlorophenols, perfluoro-sulphonates, hydrophobic organics, SVOCs, antibiotics, phthalates, pharmaceuticals and emerging compounds of environmental significance. 

The studies conducted include investigations of the occurrence, mutagenicity and toxicity, possible sources & records, phase distribution and profiles, temporal trends, ecological & risk assessment. A number of environmental journals accessible on line have been searched to summarise the range and scope of the articles published up to recent dates but not designed to provide coverage, comprehensively. The papers are discussed in chronological order rather than from the standpoint of the type of pollutant. A selected snapshot review and cross section of these papers will be presented here. 
1.1. General pollution of significance: atmospheric effects 

As an adjunct, the pollution of the atmosphere above the Yangtze River delta is of importance in reviewing environmental articles, and one report is considered here as an example of consequences of how air quality can be affected by potentially harmful airborne particulates and gaseous ions generated by industrial plants in the area [1].

The heaviest aerosol pollution day in the historical record of the Yangtze River Delta occurred on 19 January 2007, in which the daily concentration of PM10 reached 512 μg m-3 in Shanghai, 463 μg m-3 in Suzhou, 354 μg m-3 in Hangzhou, and 282 μg m-3 in Nanjing. The hourly concentrations of PM2.5 and PM10 reached peak values of 466 and 744 μg m-3, respectively, in Shanghai.
 1.2. Mutagenicity and toxicity considerations 
A number of articles have focused on the mutagenicity aspects of the pollution in drinking water and sediment and several recent paper [2-5] are summarised in this section. 
1.2.1. Drinking water: A total of 54 water samples were collected during three different hydrologic periods (level period, wet period, and dry period) from Plant A and Plant B (a source for Yangtze River and Hanshui River water, respectively), and several water parameters, such as chemical oxygen demand (COD), turbidity, and total organic carbon (TOC), were simultaneously analyzed. The mutagenicity of the water samples was evaluated using the Ames test with Salmonella typhimurium strains TA98 and TA100 [2].
1.2.2. Sediment: In this study, in vitro bioassays were performed to assess the ecotoxicological potential of sediments from Yangtze River estuary. 
The cytotoxicity and aryl hydrocarbon receptor (AhR)mediated toxicity of sediment extracts with rainbow trout (Oncorhynchus mykiss) liver cells were determined by neutral red retention and 7-ethoxyresorufin-O-deethylase assays [3].
In 2014, Lui, et al. [4] investigated the evaluation of the ecotoxicity of sediments from Yangtze River Estuary and contribution of priority PAHs to Ah Receptor-mediated activities.
Lui, et al. [5] have also conducted an assessment of the mutagenicity of sediments from the Yangtze river. Sediments in estuaries are of important environmental concern because they may act as pollution sinks and sources to the overlying water body. 

1.3. Organic pollutants in water and Sediment environments 
A number of papers have focused on particular pollutants of a wide significance occurring holistically from a matrix standpoint. The following examples are a summary of this work.
(1) This research represents an assessment of the current state of pollution from polychlorinated biphenyls (PCBs) in China. The interface between sediment and water has been the subject of some work [6].
(2) The levels of 13 organochlorine pesticides (OCPs) in surface water and sediments from Qiantang River in East China were investigated to evaluate their potential pollution and risks. A total of 180 surface water samples at 45 sampling sites and 48 sediment samples at 19 sampling stations were collected along the river in four seasons of 2005 [7].
(3) Analysis of perfluoro-octane sulfonate (PFOS) distribution in water and sediment in Yangtze River Estuary showed that the estuary was a sink for PFOS [8]. 

(4) Residues of 24 organochlorine pesticides (OCPs) including DDT metabolites were investigated in the water and surface sediments from the lower reaches of the Yangtze River to evaluate their pollution and potential risks [9]. 
(5) Dissolved organic matter (DOM) in sediment pore waters from Yangtze estuary of China based on abundance, UV absorbance, molecular weight distribution and fluorescence were investigated using a combination of various parameters of DOM as well as 3D fluorescence excitation emission matrix spectra (F-EEMS) with the parallel factor and principal component analysis (PARAFAC-PCA) [10].
1.4. Organic pollutants in drinking water, river and estuarine water 

Aspects of the investigations of drinking water, river and estuarine water are summarised to demonstrate the nature of the organic pollutants detected.
(1) Eighteen organochlorine contaminants from the water samples of the Yangtse River have been qualitatively and quantitatively analysed [11]. 
(2) Determination of 24 semi-volatile organic compounds (SVOCs) and 24 trace elements in water samples was conducted in order to investigate the quality of the Nanjing source of drinking water taken from Yangtze River [12].
(3) In this study, polychlorinated biphenyls (PCBs) pollution in the surface water of the Yangtze River Delta (YRD) was investigated [13].
(4) The Jiangsu section of the Yangtze River is the downstream of the whole river, serving as an important drinking water source. Persistent toxic substances (PTS), from the industries such as automobile, textile, chemical, and electronic production, are not listed in the National Standard yet and not monitored and controlled. However, pollution of PTS can threaten the environment and human health. In order to understand the pollution status of the PTS contamination and recommend future rationalization of countermeasure, the PTS including organochlorine pesticides (OCPs), polyaromatic hydrocarbons (PAHs), polychlorobiphenyls (PCBs), and phthalates (PAEs) were investigated. Samples were collected at 15 sites from five main stream sections of the Yangtze River in Jiangsu Province. PTS were extracted using solid phase extract method [14].
(5) The pollution from polycyclic aromatic hydrocarbons (PAHs) and phthalic acid esters (PAEs) in the surface water of the rapidly urbanized Yangtze River Delta region was investigated [15].
(6) The occurrence and distribution of five groups of antibiotics were investigated in the surface water of Yangtze Estuary over four seasons. Of the 20 antibiotics, only sulfamerazine was not detected at all sampling sites, indicating widespread occurrence of antibiotic residues in the study area [16].
(7) This review synthesizes the data on the distribution of selected persistent organic pollutants (POPs) in waters in China. Surface water heavily polluted with POPs is distributed in the Yangtze River Estuary, Pearl River Delta, Minjiang River Estuary, Jiulongjiang Estuary, Daya Bay, Taihu Lake, and the waterways of Zhejiang Province, where concentrations of polycyclic aromatic hydrocarbons (PAHs), organochlorine pesticides (OCPs) and polychlorinated biphenyls (PCBs) frequently exceed both international and Chinese guideline values [17].

1.5. Organic pollutants in sediment and soils 
The organic pollutants detected in sediments and soils of a core, surficial and intertidal origin are wide ranging in type and the majority of investigations has been concerned with chlorohydrocarbons and organochlorine compounds. A summary of selected papers is described in the following passages.
(1) Persistent organochlorine compounds were analyzed in surficial sediment samples from seven large Chinese river/estuary systems [18].
(2) In this study, in vitro bioassays were performed to assess the ecotoxicological potential of sediments from Yangtze River estuary. The cytotoxicity and aryl hydrocarbon receptor (AhR) mediated toxicity of sediment extracts with rainbow trout (Oncorhynchus mykiss) liver cells were determined by neutral red retention and 7-ethoxyresorufin-O-deethylase assays. 

(3) Polycyclic aromatic hydrocarbons (PAHs) in surface sediments taken from intertidal flats in the Yangtze estuary and adjacent coastal areas were determined by GC-MS. The results have shown that total PAH concentration ranged from 0.263-6.372 mg/kg in tidal flat surface sediments from the study area [19].
(4) Concentrations of phosphorus (P) and polycyclic aromatic hydrocarbons (PAHs) were determined in tidal flat sediments from the Yangtze estuary and Hangzhou Bay [20].

(5)A total of 32 surface sediments collected from the Yangtze River Estuary, Hangzhou Bay and the Qiantang River were analyzed for polybrominated diphenyl ethers (PBDEs). The concentrations of ∑PBDEs (sum of 12 PBDE congeners without BDE 209) and BDE 209 varied from n.d. to 0.55 and from 0.16 to 94.6 ng/g, respectively [21].
(6) Polycyclic aromatic hydrocarbons (PAHs) were quantified in 30 soil profiles from the Yangtze River Delta Region, in east China. Relative concentrations of PAH compounds with different benzene rings and ratios of fluoranthene to fluoranthene plus pyrene and benz(a)anthracene to benz(a)anthracene plus chrysene were used to identify the possible sources of soil PAHs [22].
(7) Residues of hexachlorocyclohexanes (HCHs) and dichlorodiphenyl trichloroethanes (DDTs) and their environmental risks in surface sediments collected from the rivers and lakes in Yangtze River Catchment of Wuhan, China, are investigated in this paper [23].
Total HCHs' and total DDTs' levels in surface sediments (SS) ranged from 0.5 to 17.5 ng g-1 and from 0.9 to 33.1 ng g-1, averaged 6.0 and 8.2 ng g-1, respectively [24]. 
(8) The chlorophenol pollutants (CPs) have been reported to occur at relatively high concentrations in some Chinese waters. To map the distribution of CPs in the surface water throughout China, samples were collected from over 600 sites in the seven major watersheds and three drainage areas [25]. 
(9) Surface sediment samples collected from twenty-one sites of Yellow River Estuary and Yangtze River Estuary were determined for sixteen priority polycyclic aromatic hydrocarbons (PAHs) by isotope dilution GC-MS method [26].
(10) Twenty-seven surface sediment samples were collected from the mainstream and eight tributaries of the Wuhan reach of the Yangtze River, China, in 2005, in order to assess the distribution, possible sources, and potential risk of polychlorinated biphenyls (PCBs) in the environment [27].
(11) Typical pollutants in sediments from 22 sampling sites of the Yangtze river estuary in 2006 were investigated in the present study [28].
(12) Very few data for polybrominated diphenyl ethers (PBDEs) were available in the Yangtze River Delta (YRD), one of the most developed and urbanized region in China. In this study, Chongming Island, located at the estuary of the Yangtze River, was selected as background area to investigate the occurrence, sources, and inventory of PBDEs [29].
(13) The occurrence and geochemical behaviour of nine pharmaceutical compounds were investigated along the Yangtze River Estuary and its coastal area, by sampling and analysis of pharmaceuticals in sediment, suspended particulate matter (SPM), colloidal and soluble phases [30].
(14) Spatial distribution and source apportionment of polycyclic aromatic hydrocarbons (PAHs) in the surface sediments of the Yangtze Estuary, especially the North Branch, have been fully investigated [31].


(15) The surface sediment samples taken from 30 sites of the Yangtze Estuary in both the flood and dry seasons were analyzed to reveal the spatial and seasonal distributions of polychlorinated biphenyls (PCBs) [32]. 
(16) Surface sediments were obtained from a matrix of 76 sample sites in the inner shelf mud belts of the East China Sea (ECS) for a comprehensive study of the distribution, composition, deposition flux, and fate of polycyclic aromatic hydrocarbons (PAHs) [33]. 
(17) This study used PMF and geostatistics to quantify sources of PAHs based on 30 samples tested for 16 PAHs in surface sediment from the yangtze river estuary (YRE) in February 2011 [34]. 
