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Abstract: This dataset contains information about location, sampling horizon and 35-inorganic-
geochemical-component testing results for 742 groundwater samples collected in Ordos Basin
during 2014 and 2015. The sampling process for this dataset has been normalized while testing
results have been obtained through a qualified laboratory. The data presented herein is reliable and
truly reflects the quality of groundwater in Ordos Basin during the aforementioned period. All in
all, this dataset provides geochemical indicator reference for studying circulation and evolution of
groundwater in Ordos Basin.
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1 Introduction

Hydrogeochemistry is an important technical method for researching on geological
ecology (Chen Zhongyu, 1995), as the composition and source of groundwater can be
revealed through analyzing hydrochemical characteristics of groundwater. In addition,
it is an important approach for researching on circulation and evolution of groundwater
(Ye Shiyuan et al., 2002; Yang Yuncheng et al., 2012). This method has been widely
applied at home and abroad (Teng Yanguo et al., 2010; Hou Jianjun et al., 2017). The
hydrogeochemical characteristics of groundwater are controlled by circulation and
evolution processes of groundwater. They are also the information bank for the said
processes. The chemical field drawn on the basis of inorganic indicator dataset can prove
and be proven by the flow field, temperature field and age of groundwater. They are jointly
used for researching on circulation process of groundwater flow system, such as supply
source, runoff route and excretion mode. Moreover, the multi-phase inorganic indicator
dataset can indicate the chemical evolution direction of groundwater and determine the
features and laws of change in environmental characteristics in the course of evolution
of groundwater environment. At the same time, it is an important tool for carrying out
research on circulation and evolution of water.

About the first author:
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Furthermore, the chemical composition of groundwater is also an important content
of evaluation of groundwater quality. The inorganic indicators of groundwater are direct
parameters that are used to evaluate the quality of groundwater, while the inorganic
toxicological indicators, such as fluorine ion, 3-nitrogen and heavy metal, are strictly
required in determining the evaluation standard of drinking water.

For the purpose of this dataset, sampling process was supported by the national public
welfare project “Investigation and Evaluation of Groundwater Pollution in Ordos Basin”.
The project aimed to determine the quality of groundwater and research on the degree of
pollution in water environment in Ordos Basin. Moreover, the project strictly controlled
the quality of sampling process, sample-transporting process, and testing process. Herein,
the testing items cover inorganic indicators and trace organic indicators of groundwater and
some surface water. This paper sorts out inorganic testing results that may be published,
and features the testing dataset of groundwater samples that have relatively complete data.
In this way, this paper provides data support for carrying out research on circulation and

evolution of groundwater in Ordos Basin.

2 Data Collection and Processing Methods

As many as 742 samples were collected for testing on inorganic indicators of
groundwater. The sampling points cover different types of groundwater throughout Ordos
Basin, including Quaternary loose layer pore water, Cretaceous clastic rock fissure & pore
water, Carboniferous Jurassic detrital rock fissure water, Ordovician karst fissure water,
and bedrock fissure water, for which 421, 187, 58, 64 and 12 samples were collected,
respectively. The water body sampled is the main recovery horizon for local common
water wells. The metadata table of dataset is shown in Table 1. The distribution of
sampling points is indicated in Fig.1.

Table 1 Metadata table of Database (Dataset)

Items Description
Database (dataset) name Ordos Basin Groundwater Inorganic Indicator Dataset
Database (dataset) authors Ma Hongyun, Li Chengzhu and Zhang Jun
Data acquision time 2014—2015
Geographic area Ordos Basin
Data format * xls
Data size 220KB (742 Samples)
Data service system URL Http://dcc.cgs.gov.cn
Fund project The State-run Non-profit Project: Groundwater Contamination

Investigation & Assessment in Ordos Basin. (12120114056201)
Language Chinese

Database (dataset) Composition Sampling Date, Geographic Location, Sampling Horizon, Electrical
Conductivity, pH and Other 33 Inorganic Indicators
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The information about location of sampling points was obtained via hand-held
GPS device. The map parameters were based on coordinate system of Xi’an in 1980.
Meanwhile, information about geographic location, such as latitude and longitude
coordinates and geographic name, were recorded. This sampling survey covered five
provinces /autonomous regions and collected 76 samples from Ganshu (Pingliang 24,
Qingyang 52), 224 from Inner Mongolia (Ordos 224), 306 from Shaanxi (Yulin 105, Yanan
122, Xianyang 26, Baoji 16, Tongchuan 7, Weinan 25, Hancheng 5), 50 from Ningxia
(Wuzhong 33, Yinchuan 7, Guyuan 9, Shizuishan 1), 86 from Shanxi (Lyu Liang 33,
Yizhou 16, Yuncheng 11 and Linfen 26), 742 in total.

At the same time, field testing and indoor testing were carried out. LOVIBOND multi-
parameter measuring instrument (SD150D) was used to carry out field testing on pH value
and electrical conductivity. The tests results indicate that 619 samples of the underground
water samples are fresh water, 110 are brackish water and 13 are salt water. In addition,
two polyethylene bottles of 500ml water sample were collected, sealed up and sent to
the laboratory for indoor analysis of 33 inorganic indicators. All groundwater samples
collected were transported to a qualified laboratory for analytical testing, and analytical
testing report was issued. The groundwater type and water quality type of water samples
used for testing in ordos basin is statistically shown in Table 2.

All data are not processed, and obtained on the basis of testing results of the laboratory.

Table 2 The statistical data of groundwater type and water quality type of the water sample test in

the Ordos Basin
Groundwater type Number of Sample  Water quality type = Number of Sample
Quaternary loose layer pore water 421 Fresh water 619
lasti k fi
Creaceous clastic rock fissure & pore 187 Brackish water 110
water
if¢ ic detrital rock
Carboniferous Jurassic detrital roc 53 Salt water 13
fissure water
Ordovician karst fissure water 64
Bedrock fissure water 12

3 Descriptions of Data Samples

The inorganic data of groundwater has been summarized in EXCEL format in unified
format. Therein, every line represents a sample, and every sample covers: sample
number, sampling date, longitude and latitude, geographic location (detailed to village),
sampling horizon, electrical conductivity, pH level, total mineralization, total hardness,
permanent hardness, temporary hardness, total alkalinity, total dissolved solid, Ca*’,
Mg”, K',Na", Cl", SO,*, HCO, , CO,*,NO,,NO, ,NH,', F, H,SiO;, Mn, Zn, Fe,
Hg, Cr®, As, Pb, Cd, Se, Al, and I .

The source of underground water in Ordos Basin is precipitation recharge. Divided
by the east-west Baiyu Mountain, in the northern area of Ordos Basin where is mostly
covered with drift sand, the precipitation infiltration condition is favorable, underground
water is mostly fresh water, but in some part.of this area, the water quality is poor due to
concentration caused by evaporation. The southern part of Ordos Basin is mostly covered
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with loess, so precipitation infiltration condition is relatively poor. In well developed
valleys, there exists Quaternary loose layer pore water, so the quality of underground water
there is relatively good. However, due to poor hydrodynamic conditions and slow water
circulation in middle to deep layer, the water is poor in quality and mostly is salt water or
brackish water.

4 Data Quality Control and Evaluation

(1) Sample Collection

The samples were collected and transported strictly in accordance with the requirements
of the Specifications for Investigation on Groundwater Pollution. The sampling points are
mainly distributed at hydrogeological survey points (driven wells, civil wells and water
source wells in centralized water supply source location). Before the sampling, a sampling
plan was duly prepared, and communication channels were established with the laboratory
designated for carrying out sampling. Moreover, record forms and sampling labels were
filled out at the sampling site. The indicators, which had to be tested on site, were tested
on site, and the corresponding protective agent was added in samples, as required by
specifications.

Furthermore, inorganic indicators of hydrochemical components of groundwater are
relatively stable. They are mildly impacted by change in light, heat, and shock. Therefore,
there is no special requirement on sampling process and transportation process, and
the main requirement is to properly seal up the samples and avoid contamination and
leakage. Meanwhile, during the sampling operation, focus was placed on ensuring the
representativeness and authenticity of samples to ensure that each sample reflects the
quality of groundwater environment in an area as accurately as possible.

(2) Data Quality

All water samples collected were tested by the Experimental Testing Center of Xi'an
Institute of Geology and Mineral Resource. In accordance with the requirements of the
Project, all analytical methods adopt the DZ/T 0130.6-2006 “Specification of Testing
Quality Management for Geological Laboratories” and other relevant national/industrial
standards. In addition, the technical parameters of such methods meet or exceed the
corresponding standards and the requirements of the Project. At the same time, the
detection limit of analysis method selected for the testing also meets or exceeds the
requirements of such specifications.

As for every batch of samples, 20% were randomly selected for repeated analysis, and
the results were encrypted. The allowable limit of relative deviation in repeated analysis
is Y=11.0 C X%, where “Y” is the allowable limit, “X” is the concentration as analysis
result of every component (mg/L), and “C” is the coefficient of different analytical item.
The allowable limit of deviation of testing results is less than 3%.

The testing center carried out inspection on balance of total cations/anions and balance
of total dissolved solid for all groundwater samples collected. Therein, the qualified rate of
results aptly meets specifications.

(3) Overall Quality Evaluation

All samples for water quality analysis were collected strictly in accordance with the
relevant requirements. Sample testing was completed by the experimental center that has
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the national metering authentication qualification. The inorganic indicators tested include
35 elements (or items), including electrical conductivity, total hardness, permanent
hardness, temporary hardness, total alkalinity, total dissolved solids, pH, Ca*", Mg*",
K', Na", Cl", SO,”, HCO,, CO,”, NO,, NO,, NH,", F, PO, , H,SiO,, Cu, Mn, Zn,
Hg, Cr*, As, Pb, Cd, Al, 1", total mineralization, Fe, total anions, and total cations. The
analytical testing results are true and reliable, and comply with the quality requirements.

5 Conclusion

This dataset contains information about location, sampling horizon and
35-inorganic-geochemical-component testing results for 742 groundwater samples
collected in Ordos Basin during 2014 and 2015. The sampling points are distributed
over an area of 280, 000 km” in Ordos Basin. The sampling density is one sample
per 300 km’. The sampling process for this dataset has been normalized while testing
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results have been obtained through a qualified laboratory. The data presented herein
is reliable and truly reflects the quality of groundwater in Ordos Basin during the
aforementioned period. All in all, this dataset provides geochemical indicator reference
for studying circulation and evolution of groundwater in Ordos Basin.

Acknowledgement: We are thankful to Experimental Testing Center of Xi'an Geological
Survey Center of China Geological Survey for its precious guidance for normalized
sampling and careful examination of samples’ sealing process.
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