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Dataset of the Environmental Geological Survey on a Scale
of 1 : 50 000 in the Puqi County (Present Chibi City)
Map Sheet, Hubei Province

ZHANG Ao, SHAO Changsheng, WANG Cen, YANG Yanlin, LU Tao
(Wuhan Center, China Geological Survey, Wuhan 430205, China)

Abstract: The environmental geological survey on a scale of 1 : 50 000 in the Puqi Map Sheet
(also referred to as the Survey) was carried out by relying on the project titled Environmental
Geological Survey on a Scale of 1 : 50 000 in the City Clusters of the Middle Reaches of the
Yangtze River Along Xianning — Yueyang and Nanchang — Huaihua High-speed Railway
initiated by the China Geological Survey. The dataset obtained through the Survey (also
referred to as the Dataset) was developed by methods such as the hydrogeological survey, karst
collapse survey, hydrogeological drilling and water-quality testing and analysis. It consists of
the data of 73 spring survey points, test and analystical results of mineral water from 7 water
samples and the data from 1 karst collapse point, 7 karst cave points and 10 hydrological
boreholes. The detailed contents of these data are as follows: the results of the spring water
survey include locations of spring survey points, water quality indices to be tested in the field
and the genesis of spring water. The analytical results of mineral water are the ones reaching
the requirements of mineral water according to the indoor testing of water samples taken from
spring points and hydrological boreholes in the Puqi County Map Sheet. The data of karst
collapses mainly include location of karst collapses, features of collapse pits, geological
background and the state after collapse. The survey results of karst caves include the location,
development features and development and utilization of the caves. The data of boreholes
contain the location, diameter and depth of the boreholes. The Dataset will provide an
important geological source for the planning and construction of towns, safe utilization of land
and the development of high-quality geological resources in Chibi City.
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Dataset of the Environmental Geological Survey on a Scale of 1 : 50 000 in

GIOLOG NGNS the Puqi County (Present Chibi City) Map Sheet, Hubei Province

1 Introduction

Puqi County, now renamed Chibi City, is affiliated to Xianning City, in Hubei Province
administratively and located in the southeastern part of the province. It lies on the southern
bank of the middle reaches of the Lushui River and the transitional zone between the Mufu
low-mountainous and hilly area and the Jianghan Plain. It borders Linxiang City, Hunan
Province in the southwest, Xianning City in the east, Chongyang County in the south and Jiayu
County in the north. Furthermore, it is separated from Hong Lake by the Yangtze River in the
northwest.

The Puqi Map Sheet (H49E014024) is one of the map sheets surveyed in the project
Environmental Geological Survey on a Scale of 1 : 50 000 in the City Clusters of the Middle
Reaches of the Yangtze River Along Xianning — Yueyang and Nanchang — Huaihua High-speed
Railway in 2017. It is located at E 113°45'—-114°00" and N 29°40'-29°50’, with a total area of
450 km’. The areas involved in the survey include Zhonghuopu Town, Chebu Town and the
central urban area of Chibi City, as shown in Fig. 1. The low —medium mountains, hills,
downland and alluvial-proluvial plain are mainly distributed in the map sheet. It features a
subtropical marine monsoon climate, with an average annual precipitation of about
1 577.4 mm. The map sheet boasts rich surface water resources since multiple rivers and
ditches cross each other and it is dotted with weir-related ponds and reservoirs. The Lushui
River, as the main water system in the map sheet, is distributed in the central and western parts
and generally flows from southeast to northwest. It originates from the Mufu Mountain in the
Huanglong Mountain area, Tongcheng County and flows into the Changhe River at Luxikou
Town, Jiayu County through Tongcheng County, Chongyang County and the whole Chibi
City. Regionally, the map sheet is situated at the intersection of the Xuefeng Shield, the

Jianghan Depression area and the fold zone of the Yangtze Platform and spans the east margin
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Fig. 1 _Geographic Location Map of the Puqi County Map Sheet
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of the second tectonic subsidence zone of the New Cathaysian System. Paleozoic and
Mesozoic strata are mainly developed in the map sheet and the outcrops include the strata from
Ordovician to Jurassic except for Devonian. A variety of Quaternary sediments and complex
genesis are widely distributed.

In 1966, the Hubei Institute of Regional Geology and Mineral Resources Survey
conducted a regional geological survey on a scale of 1 : 200 000 in the Puqi County Map
Sheet. In 1976, the Hubei Institute of Hydrogeological and Engineering Geological
Investigation carried out a regional hydrogeological reconnaissance survey on a scale of
1 : 200 000 in the Puqgi County Map Sheet and in 1979, it performed a hydrogeological
investigation of the water supply in the map sheet. In 2005, the Hubei Geological
Environmental Station conducted a survey of geological disasters in Chibi City and determined
geological-disaster-based zones. In the same year, it was indicated from the monitoring and
analysis of drinking water quality in the urban area of Chibi City conducted by Fu Lixin that
the water in the Lushui Reservoir suffered from organic pollution (Fu LX, 2012). Through the
surveys and studies mentioned above, the geological environmental conditions in the Puqi
County Map Sheet were ascertained. However, these surveys are too insufficient in breadth and
depth to obtain the data of any major environmental geological problems owing to their goals
and precision requirement. During the development of this Dataset, the data of karst collapse
points were collected and hydrogeological boreholes were drilled, providing a foundation for
zoning and an assessment of karst collapses and further providing geological basis for the
planning and construction of towns in Chibi City. Furthermore, the data of various spring
points and karst caves in the Dataset reflect that there are potential-rich geological resources in
Chibi City, which is significant for the development of high-quality geological resources in the

city. The basic information on the Dataset is shown in Table 1.

2  Methods for Data Acquisition and Processing

2.1 Data Acquisition of Survey Points

The Survey was performed in accordance with Technical Requirement for Environmental
Geological Survey (1 : 50 000) (DD 2019-07), Specifications for Hydrogeological Survey
(1 250 000) (DZ/T 0282-2015) and Standard Guide for Karst Collapse Investigation (1 : 50
000) (the version for approval). During the Survey, the karst collapse survey and the
hydrogeological survey were conducted concurrently. The topographical maps on a scale of
1 : 25 000 were adopted as freehand field maps, which were mainly mapped by a traverse
method assisted by a tracing method during the Survey. As for the ground survey, detailed
technical rules were prepared and the positions of all survey points were gradually recorded,
according to the categories of the points, in a unified format. Thereby ensuring that the ground
survey was conducted in a standardized and systematical manner. The survey points mainly
include karst collapse points, wells, springs, points of karst landform (including depression,
funnel and - skylight), the points with changes in lithology and lithofacies and important

engineering activity points. The respective distribution area of covered karst, bear karst and
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Table 1 Metadata Table of Database (Dataset)

Items Description

Database (dataset) name Dataset of the Environmental Geological Survey on a Scale of 1 : 50
000 in the Puqi County (Present Chibi City) Map Sheet, Hubei Province

Database (dataset) authors Zhao Ao, Wuhan Center, China Geological Survey
Shao Changsheng, Wuhan Center, China Geological Survey
Wang Cen, Wuhan Center, China Geological Survey
Yang Yanlin, Wuhan Center, China Geological Survey
Lu Tao, Wuhan Center, China Geological Survey

Data acquisition time January—December in 2017

Geographic area Chibi City, Xianning, Hubei Province

Data format * xlsx

Data size 76 KB

Data service system URL http://dcc.cgs.gov.cn

Fund project Jointly funded by two projects titled “Multi-element Urban Geological

Survey of Wuhan City” (DD20190282) and “Environmental Geological
Survey on a Scale of 1 : 50 000 in the City Clusters of the Middle
Reaches of the Yangtze River Along Xianning — Yueyang and
Nanchang — Huaihua High-speed Railway” (DD20160248).

Language Chinese
Database (dataset) composition Spring water survey.xlsx, Mineral water testing and analysis.xIsx, Karst

collapse survey.xlIsx, Karst cave survey.xlIsx, and Basic information of
boreholes.xlsx

non-karst area is 189.25 kmz, 64.55 kmz, and 157.75 kmz, respectively accounting for 42.1%,
14.34% and 35.1% of the total area of the Puqi County Map Sheet. It can be seen that the
covered karst is the most widely distributed. Considering that karst collapse irregularly poses
heavy threats and risks to human reproduction and living in the map sheet, the covered karst
area is considered as a key area for data acquisition in this survey.

For the survey of spring water, the genesis and flow of spring water were mainly acquired
and on-site indices of spring water were tested in the field. Velocity meters, volumetric method
and rectangular weirs were mainly adopted to gauge the water flow and multi-parameter water-
quality analyzers, Eurcka Water Probes Manta2, were used to test the water quality. On-site
water analysis was conducted for (karst) spring points surveyed and groundwater (underground
river) outcrops. As a result, the indices such as pH, electrical conductivity (EC), oxidation-
reduction potential (E#h), dissolved oxygen (DO) and water temperature were obtained, and
additionally, the indices including color, turbidity, odor, taste and visible impurities were
recorded.

As for the karst collapse survey, the data acquired mainly include location, date and
duration of karst collapse; the depth, morphology of planes and profiles, distribution and
internal features of collapse pits; and geometrical features of fissures surrounding the collapse
pits such as length, width, quantity and extending direction.

And for the karst cave survey, the data acquired mainly include outcrop location, genesis,
formation conditions, morphology of the opening and inside and the status quo of development

and utilization of the caves. Furthermore, as for the karst caves with karst water outcrops, the
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water quality was tested on-site with the aforementioned instruments.
The data of all survey points were not processed and were all collected on-site instead.

The survey points are distributed as shown in Fig. 2.

2.2 Collection and Testing of Water Samples

Water samples were collected from the spring points, karst water points and inlets and
outlets of underground rivers that were previously surveyed. They were taken, preserved and
presented for tests in accordance with Standard Examination Methods for Drinking Water —
Collection and Preservation of Water Sample (GB/T 5750.2-2006), Water Quality Sampling —
Technical Regulation of Preservation and Handling of Samples (HJ 493-2009), and Water
Quality — Guidance on Sampling Techniques (HJ 494-2009), with a total of 10 water samples
collected for complete chemical analysis.

48 regular and non-regular indices for water quality testing were selected in accordance
with Drinking Natural Mineral Water (GB 8537-2008) and Standard for Groundwater Quality
(GB/T 14848-2017). Furthermore, by referencing the thresholds and limits of these indices
specified in the two standards, mineral water analysis and groundwater quality assessment
were conducted based on the test results of the 10 water samples. As a result, the test results of
7 water samples reach the standards of natural mineral drinking water.

In this Dataset, only the test results that reach the standards of natural mineral drinking

water were summarized.
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2.3 Data Acquisition of Boreholes

All boreholes drilled during the Survey were for hydrogeological investigation. The
technical requirements of hydrogeological drilling and construction in the covered karst area
were prepared according to Specification for Hydrogeological Survey (1 : 50 000) (DZ/T
0282-2015) and Specification for Hydrological Well Drilling (DZ/T 0148-2014). Drilling and
construction and also data recording in the Survey were all conducted in strict accordance with
the operational procedures specified by the technical requirements.

The “Basic information of boreholes.xIsx” was formed based on the integration and
collation of the boreholes. Simple hydrogeological observation of the change in water level and
temperature was carried out during the drilling of all the boreholes. The static and initial water
level in the boreholes were determined with a water gauge, Solinst Water Level Meter Model
101, and the water temperature was measured with mercury-in-glass thermometers.

Water sampling was taken in all the boreholes and the samples were presented to labs for
water quality testing. Mineral water analysis was conducted on the samples collected from
boreholes SZK1, SK2, SZKS5, SZK6 and SZK7, while a complete chemical analysis of the
water quality was performed on the samples taken from boreholes SZK3, SK4, SZKS, SZK9
and SZK10.

3 Description of Data Samples

The Dataset contains five Excel files, named: Spring water survey.xlsx, Mineral water
testing and analysis.xlsx, Karst collapse survey.xlsx, Karst cave survey.xlsx and Basic
information of boreholes.xIsx.

The data file “Spring water survey.xlsx” (Table 2) contains the data items: field No.,
geographical location, map sheet No., spring type, aquifer lithology, main purposes, source of
recharge, weather, atmospheric temperature, method for measuring flow, water flow, dynamic
change features; the temperature, chroma, taste, odor, transparency, pH value, £k, DO and EC
of spring water; sampling, possible pollution source nearby, features of aquifer, remarks and
date of survey.

The data file “Mineral water testing and analysis.xIsx” (Table 3) consists of test results
from 7 water samples that reach the standard of mineral water. The test result of each sample is
described in a single line and it contains No. of testing samples, analysis No. and the test
indices of HBO,, Cu, Pb, Zn, Ni, Co, Cd, Li, Mo, As, Hg, Sr, Ba, V, Se, Ag, I, K', Na', Ca’,
Mg”', NH", Fe’', Fe™', CI', SO,”, HCO™, CO;*, NO; , NO, , F, PO,", pH, H,SiO;, Mn,
Br , DO, free CO,, soluble SiO,, Cr* and AL’

The data file “Karst collapse survey.xlsx” (Table 4) contains the information of the
collapse points: field No., map sheet No., weather, geographical location, precursor of collapse,
inducing factors; depth, plane morphology and profile morphology of collapse pit; whether
underlying bedrock is visible, burial depth of water level, direction of long axis of collapse pit,
whether there is any cave, elevation of river levels, radius of short axis of collapse pit, cave

type, landform type, type of land utilization, collapse pits or lakes occurring nearby recently,
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Table 2 Structure of “Spring water survey.xlsx” in the Dataset

No. Data item name Data type Real example
1 Field No. string Q120
. . . G 8, G Village, Fengh han Town,
2 Geographic location  string rf)u.p . onganquan Vitlage, Fenghuangshan town
Chibi City
3 Map sheet No. string Puqi Map Sheet (H49E014024)
4 Spring type string Gravity spring
5 Aquifer lithology string S2f2 muddy siltstone interbedded with sandstone
6 Main purpose string Not used
7 Source of recharge string Fissure water in clastic rocks
8 Weather string Clouds early/clearing late
At heri
9 TOSPACTIC float 33
temperature, C
Method of i
10 cthod of measuring string Flow meter
flow
11 Spring flow (L/s) float 0.16
) According to visits, water flow varies with seasons and it
12 Dynamic change string increases after rain while decreases in the dry season;
features water flows all year round
Spri t
13 pring watet float 18
temperature, C
14 Chroma string Colorless
15 Taste string Tasteless
16 Odor string Odorless
17 Transparency string Transparent
18 pH value float 7.06
19 Sampling string No sample taken
20 Eh/mV float 257
21 DO (mg/L) float 6.12
22 EC (us/cm) float 267.1
Possible polluti . . .
23 ossible po cution string No pollution source visible nearby
source nearby
Geology: hybrid siltstone of the Silurian Fentou
Formation. Landform: located in the transitional zone
between low downland and accumulation terrace. Aquifer:
) ) fissured water-bearing formation of clastic rocks of the
24 Aquifer feature string Silurian Fentou Formation in the western part of the
survey point, with medium water richness. This spring was
concurrently consumed by dozens of people in the
previous production team according to investigations.
According to visits, the water flow of this spring was up to
] 0.3 L/S before and then becomes very small after being
25 Remarks string discarded and unused for many years. It is located in the
north wing of the anticline of the Wanghong Mount.
26 Date of survey string June 3, 2017

structure and thickness of soil layer, horizon and lithology of bedrock, whether the collapse has

been treated, treatment plan, distribution of collapse bit cluster and date of survey.
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Table 3 Structure of “Mineral water testing and analysis.xIsx” in the Dataset

No. Data item name Data type Real example || No. Data item name Data type Real example
j No-oftesting string Q02 23 Mg /(mgL) float  4.14

samples
2 Analysis No. string C172070002 || 24 NH"/ (mg/L) float 0
3 HBO(mgL)  float  0.012 25 Fe''/(mg/L) float  0.046
4 Cu(mgl) float  0.0010 26 Fe'/(mglL) float 0
5  Pb/(mg/L) float 0.00030 27 Cl/(mg/L) float 1.67
6  Zn/(mg/L) float 0.0011 28 SO,"/(mg/L) float 19.3
7 Ni/(mglL) float  0.0078 29 HCO™/(mgL)  float 266
8  Col(mg/L) float  0.0014 30 CO;"/(mg/L) float 0
9  Cd/(mgL) float  <0.0001 31 NO;/(mg/L) float 11.4
10 Li/(mg/L) float 0.0030 32 NO,/(mglL) float 0
11 Mo/(mg/L) float 0.00020 33 F/(mg/Ll) float 0.19
12 As/(mg/L) float 0.0030 34 PO,/(mg/L) float 0.022
13 Hg/(mg/L) float 0.00010 35 pH float 7.6
14 Sr/(mg/L) float 0.36 36  H,SiO;/(mg/L) float 11.8
15 Ba/(mg/L) float 0.016 37 Mn/(mg/L) float 0.0041
16  V/(mg/L) float 0.0017 38 Br/(mg/L) float 0.0090
17 Se/(mg/L) float 0.00030 39 DO/(mg/L) float 0.64
18  Ag/(mg/L) float 0.00020 40 Free CO,/(mg/L) float 3.30

. Soluble

19 I/(mg/L) float ~ 0.0010 41 S$i0,/(mg/L) float  9.10
20 K'/(mg/L) float 037 42 Cr'/(mglL) float 0
21 Na'/(mg/L) float 0.90 43 AI'/(mg/L) float 0.068
22 Ca’'/(mg/L) float  91.4

The data file “Karst cave survey.xlsx” (Table 5) contains the information of the cave
survey point such as field No., map sheet No., geographical location, weather, temperature; the
elevation, width, shape and direction of cave opening; samples and their quantities, landform
type, cave utilization, landform location, strata and lithology, tectonic position, hydrogeology,
engineering geology, cave description, remarks and date of survey.

The data file “Basic information of boreholes.xlsx™ (Table 6) contains the data items such
as field No., geographical location, map sheet No., borehole head elevation, drilling rip type,
borehole type, start and end date of drilling, well deviation, open and final hole diameter, final
hole depth, initial water level of aquifer, well depth, static water level, aquifer feature and date

of survey.

4 Data Quality Control and Assessment

4.1 Data of Survey Points

The quality control of various survey points followed Technical Requirement for
Environmental  Geological Survey (1 :50 000) (DD 2019 -07), Specification—for
Hydrogeological Survey (1 :-50-000) (DZ/T" 0282 —2015) and Standard Guide for Karst
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Table 4 Structure of “Karst collapse survey.xlsx” in the Dataset

No. Data item name Data type Example
1 Field No. string TX446
2 Map sheet No. string Puqi Map Sheet (H49E014024)
3 Weather string Sunny
G 8, Shaziling Vill Chi T Chibi Cit
4 Geographical location  string roup 8, Shaziiing Vitlage, Limagang towi, TbL L,
Hubei Province
5 Precursor of collapse string Ground fissures
6 Inducing factors string Road construction, water pumping and stacking on the
ground
7 Depth of collapse pit float 3
Profile morphology of )
8 collapse pit string Jar-shaped
Plane morphology of ) )
9 collapse pit string Ellipse
Whether underlying )
10 bedrock is visible string No
Burial depth of water
11 level/m float 4.88
Direction of long axis of
12 collapse pit float 10
13 Caves string No
Elevation of river
14 level/m float 29.9
Radius of long axis of
15 collapse pit/m float 57.5
the radius of the short
16 axis of collapse pit/m float 35
17 Cave type string Soil cave
18 Landform type string Hills and plain
19 Type of land utilization string Dry land
20 Collap.se pits or lakes string No
occurring nearby recently
) ) Single-layer structure: Qp brownish red reticulate silty
21 Soil layer structure string clay, dense and hard
22 Soil layer thickness/m  float 5
23 Bedrock horizon string Lower-Triassic Jialing River Formation Tj
24 Bedrock lithology string Dolomitic limestone, limestone
25 Whether the collapse has string Yes
been treated
The #1 collapse pit was treated with a spanning
fundamental emergency measure in 2010. It is flat and has
been built into a part of Hebei Road now with no marked
26 Treatment plan string deformation visible, indicating a good treatment effect.
The #2 collapse pit was filled with soil and compacted in
2012. It has been converted into an underground parking
lot now and no collapse has ever happened so far.
Distribution of collapse ) The #2 collapse pit occurred in the vegetable plot which is
27 bit cluster string 86 m SE from the # 1 collapse pit.
28 Date of survey string June 19, 2017
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the Puqi County (Present Chibi City) Map Sheet, Hubei Province

Table 5 Structure of “Karst cave survey.xlsx” in the Dataset

No. Data item name Data type Example
1 Field No. string DX422
2 Map sheet No. string Puqi Map Sheet (H49E014024)
) _ _ Group 9, Shaziling Community, Chimagang Office, Chibi
3 Geographical location string City, Hubei Province
4 Weather string Sunny
5 Temperature (°C) float 27
6 Cave opening elevation float 79
(m)
7 Cave opening width (m) float 4.3
8 Cave opening shape string Arch
9 Cave opening direction (°) string 290°, Northwest
1 thei
10 Sam.p.es and their string 2 for simple chemical analysis (J21)
qualities
11 Landform type float Karst hills
12 Cave utilization float Not used
13 Landform location string Medium — bottom part of low hills
) _ Limestone of the Middle Member of Lower-Triassic
14 Stratam and lithology string Jialing River Formation (T,/"), attitude: 170° £ 65°
15 Tectonic position string Located in the south wing of Puqi Syncline B8
The groundwater is fissure water in a carbonate-type karst
with developed transportation channels. Inside the cave,
water flows on the surface and water leaks and drops in
16 Hydrogeology string some places of the ceiling. Water yield increases during
cases of heavy rain and decreases in the dry season. The
water flow is 0=193.34 L/S measured by the flow
velocity method.
The strike of the cave opening is 110° and the bedrock is
exposed. The lithology of outcrops is characterized by
thin-medium laminated, corroded and smooth gray
17 Engineering geology string limestone of the Middle Member of Lower-Triassic
Jialing River Formation (T,/), with the occurrence of
179° £ 69° and small karrens and water-eroded grooves
developed. Hard calcite veins are developed.
The karst cave, with a strike of 110° and length of more
than 50 m, extends nearly horizontally and one part with a
length of about 30 m developed leftwards (100°). It is 3—6
m in width and 5-7 m in height inside, with lithostyle-
18 Cave description string shaped stalactites and travertines developed. Materials
made of sand and stone washed out by water are visible in
the water bottom (such as pebble and fine sand). It is
inferred that the cave is located at an outlet of a
subsurface river.
Parameter values measured in this Survey: Q=192.57 L/S
' determined by flow velocity method; water temperature
19 Remarks stting  7-16.9°C, pH=7.2, Eh=253.0 mv, Ec=446.01 ps/cm and
D0=9.01
20 Date of survey string June 14,2017
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Table 6 Structure of “Basic information of boreholes.xlsx”

No. Data item name Data type Example
1 Field No. string SZK2
) ) ) Group 16, Zhonghuo Village, Zhonghuopu Town,

2 Geographic location string Chibi City, Hubei Province
3 Map sheet No. string Puqi Map Sheet (H49E014033)
4 Boreh.ole head float 44

elevation/m
5 Drilling rig type string XY-2
6 Borehole type string Hydrological borehole
7 Start date of drilling string November 28, 2017
8 End date of drilling string December 17, 2017
9 Well deviation/° float 0.5
10 Open hole diameter/mm float 219
11 Final hole diameter/mm float 130
12 Hole hole depth/m float 152
13 Initi.al water level of 0.6

aquifer/m
14 Well depth/m float 152
15 Static water level/m float 0.98

Geology: it is revealed by the borehole that the soil

layer at the depth of 9.00 m is Quaternary clay (Qh)

and the rock layer at the depth of 9—152.00 m is gray

limestone of P;g. Landform: located in the bottom of

downland, with topography rising and falling slightly.
16 Aquifer features string Aquifer: main water-bearing segment is located at the
depth of 9-152.00 m, with the borehole at the depth of
21.6-26.1 m and karst caves at the depth of
29.1-30.40 m; the aquifer bears karst water, with
medium water richness.

17 Date of survey string December 17, 2017

Collapse Investigation (1 : 50 000) (the version for approval). The Beijing Geodetic
Coordinate System 1954 was adopted. The coordinates of the survey points were determined
with a portable GPS device and are consistent with the information of surface features and the
data in topographical maps. The collation of the data of survey points includes data filling and
checking in the field, indoor check of the data and data verification during the input of data
into the database. A three-level quality inspection system was adopted for checks and the

procedures of self-check, mutual check and spot check were performed.

4.2 Data of Water Sample Testing

Water samples acquired were tested by the Changsha Mineral Resources Supervision and
Inspection Center, Ministry of Land and Resources (Hunan Province Geological Testing
Institute), which is a national qualified testing organization.

Standard solution sample-insertion and standard recovery. test were adopted in order to

guarantee the accuracy of the water sample tests. A test value within two times of the
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uncertainty range of a given reference value and the recovery rate ranging 90—-110% were
respectively taken as the acceptance criterions of the two methods (Gong L et al., 2019).

Repeated tests were adopted to ensure the precision of the water sample tests. 20% of the
water samples in each batch were randomly selected for verification. They were coded and
tested at the same time. The permitted limit of relative deviation (Y=11.0 C-X-0.28) of water
quality tests stipulated in The Specification of Testing Quality Management for Geological
Laboratories — Part6: Water Analysis (DZ/T 0130.6-2006) was adopted as the acceptance
criterion (Ma HY et al., 2018).

4.3 Borehole Data

Quality control of the hydrogeological borehole data is strictly compliant with
Specification for Hydrogeological Survey (1 : 50 000) (DZ/T 0282-2015) and Specification
for Hydrological Well Drilling (DZ/T 0148-2014).

The technical requirements of hydrogeological drilling construction were prepared and the
drilling construction was respectively recorded by roundtrip and stratum. The quality of each
borehole was audited and the qualified rate of drilling construction quality is 100%. To ensure
the quality of drilling data during the whole process of drilling, a series of drilling materials
were filled or prepared, such as the data tables of borehole quality check and borehole quality
acceptance, borehole design document and the data table of basic borehole information. As a
result, complete materials and records of drilling were achieved. Only the data table of basic
borehole information was included in this Dataset. The number of boreholes, footage and

construction quality were all compliant with the applicable specifications.

5 Value of the Data

This Dataset summarized the environmental geological data obtained from the geological
survey, drilling, testing and analysis in the urban area and its surrounding towns of Chibi City.
It will be widely applied in the following three aspects.

(1) The Dataset contains the data collected from the karst collapse points and
hydrogeological boreholes drilled. Based on these data, the distribution of karst collapse, the
major environmental geological problem in Chibi City; the structure and thickness of soil layer
in the covered karst area and also the development level of karst in the covered karst area were
determined. All these lay a foundation for the zoning and assessment of karst collapse and will
provide a further geological basis for the planning and construction of towns and safe
utilization of land in Chibi City.

(2) The Dataset contains the data collected from various spring points and karst caves,
which reflect the potentially rich geological resources in Chibi City and provide optional goals
for the development of geological tourism resources in the city. In combination with existing
geothermal resources (such as the Wuhongshan thermal spring) and the geological relic
landscapes (including ancient battlefields of the Three Kingdoms Period and Yanglou cave), a
multi-stop high-quality tourism route or tourism town with unique features can be jointly built.

(3) Most mineral water is rich in Se in Chibi City according to the results of mineral water

78 | http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2019, Vol.46 Supp.(2)



Dataset of the Environmental Geological Survey on a Scale of 1 : 50 000
in the Puqi County (Present Chibi City) Map Sheet, Hubei Province

GEOSCIENTIFIC DATA & DISCOVERY(S)
testing, with Se content reaching the standard of mineral water. Especially in the Wenjiashan
area of Chibi City, the springs are distributed like moniliform with a large water yield and the
water in springs and hydrological boreholes are all rich in Se according to the test results.
Furthermore, the soil is also rich in Se with the Se content of up to 2.04 mg/kg (data source:
results of trace element testing of soil samples). Therefore, Chibi City boasts rich mineral
water resources and great potential for development and utilization accordingly and it can be

developed into a perfect base to cultivate high-quality agricultural products.

6 Conclusion

The Dataset consists of five data files in Excel, named Spring water survey.xIsx, Mineral
water testing and analysis.xlsx, Karst collapse survey.xlsx, Karst cave survey.xlsx and Basic
information of boreholes.xlsx. It will provide basic geological data for the planning and
construction of towns, safe utilization of land and construction of critical projects in Chibi
City. Furthermore, it will provide significant references for the development and utilization of
regional high-quality geological resources.
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