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Dataset of the Environmental Geological Survey on a Scale

of 1 : 50 000 in the Longmen Map Sheet, Hainan Province

YU Shaowen ', LI Qinghua l*, LIU Fengmei ' ZHANG Yanpeng :

(Wuhan Center, China Geological Survey, Wuhan 430205, China)

Abstract: The dataset of the environmental geological survey on a scale of 1 : 50 000 in the

Longmen Map Sheet, Hainan Province in 2017 (also referred to as the Dataset) contains the

survey information, data of hydrogeological boreholes, groundwater sampling information and

the chemical component of the test results from the groundwater samples, which include 221

pumping (domestic) well points, 21 spring points, 7 surface water points, 10 hydrogeological

boreholes, 808.77 m footage, and 56 groundwater full analysis sampling points. The data in the

Dataset are credible since the survey points are consistent with applicable specifications,

drilling quality is credible, the sampling conforms to relevant standards and the samples were

tested in qualified labs. Therefore, the Dataset can faithfully reflect the hydrogeological and

environmental geological conditions in the Longmen Map Sheet during the survey period.

Furthermore, a backup groundwater source was delineated based on the survey results, making

it possible to effectively alleviate the seasonal shortage of water and provide a basis for

scientific and rational utilization of the groundwater resources.

Key words: groundwater;

agricultural

water;

town

water

supply;

water

source;

hydrogeological survey engineering; environmental geological engineering; hydrochemistry;

dataset; Longmen City; Hainan

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

1 Introduction

The Longmen Map Sheet is located in the northeast of central Hainan and affiliated to

Ding’an County, Hainan Province administratively, with the coordinates of 110°15'-110°30’
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Dataset of the Environmental Geological Survey on a Scale of 1 : 50 000

in the Longmen Map Sheet, Hainan Province GEDSCIENTEIC DATA & DISCOVERY{®)

EL and 19°20'-19°30" NL. It borders Wenchang City in the east, Chengmai County in the
west, Qionghai City in the southeast and Tunchang County in the southwest. Meanwhile, it is
separated from Qiongshan District, Haikou City by the Nandujiang River.

Hainan Province lies in a region sustaining seasonal shortage of water. In 2005, severe
drought across the whole province triggering a shortage of water for daily usage in towns and
cities and for irrigation in rural areas, causing great loss to the province. During March — June
in 2015, especially from late May to June, a great drought struck the west and southwest of
Hainan Province, resulting in zero flow in 44 river channels, 119 reservoirs running dry,
132 600 people suffering from shortage of drinking water, seriously insufficient water supply
in the urban area of Sanya City and intermittent water supply in many areas. Currently, surface
water is the main source of drinking water for the residents and the water source for industrial
uses in Hainan Province and, therefore, the province suffers from the shortage of water supply
arising from seasonal droughts and unforeseen events for a long term. Furthermore, there is
still no emergency water supply system up to now. Therefore, the water supply security in
Hainan Province is at a low degree. Through the environmental geological survey on a scale of
1 : 50 000 in the Longmen Map Sheet, the hydrogeological and environmental geological
conditions of the area were ascertained. Moreover, a backup groundwater source was
delineated based on the survey results, effectively alleviating the seasonal water shortage in
the area.

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

2 Methods for Data Acquisition and Processing

2.1 Regional Survey

A topographical map on a scale of 1 : 250 000 was taken as a base map, all survey points
were positioned with a portable GPS device and they were recorded and described in detail.
Furthermore, the geological and topographical boundaries obtained from the regional
geological survey on a scale of 1 : 250 000 were verified and any with errors were all
corrected. As a result, all observation points are compliant with the applicable specifications
and codes. The dataset involves 221 pumping (domestic) well points, 21 spring points, 7
surface water points, 77 lithologic control points, 77 stratigraphic boundary points, 3
geological structural points and 38 survey routes. During the survey, electronic water level
gauges were adopted to determine the burial depth of water level; triangular weirs were used to
measure the flow of surface water and spring water; and HACH HQ40d and Eurcka Manta
were adopted to test the temperature, pH, electrical conductivity (EC) and oxidation-reduction

potential (E&) of water, ensuring that the data obtained are accurate.

2.2 Collection and Analysis of Water Samples

The Water Quality Sampling — Technical Regulation of Preservation and Handling of
Water Samples (HJ-493.-2009), Water- Quality—— Guidance on Sampling Techniques (HJ
494 =2009) and Standard Examination Methods for Drinking- Water — Collection and
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Table 1 Metadata Table of Database (Dataset)

the Longmen Map Sheet, Hainan Province

Items

Description

Database (dataset) name

Database (dataset) authors

Data acquisition time
Geographic area
Data format

Data size

Data service system URL

Dataset of the Environmental Geological survey on a scale of 1 : 50 000
in the Longmen Map sheet, Hainan Province

Liu Fengmei, Wuhan Center, China Geological survey
Yu shaowen, Wuhan Center, China Geological survey
Zhang Yanpeng, Wuhan Center, China Geological survey

January — December in 2017
Ding’an County, Hainan Province
xlsx

425 KB

http://dcc.cgs.gov.cn

Fund project China Geological survey project titled “Environmental Geological
survey on a scale of 1 : 50 000 in the Economic Planning and
Construction Zone of southeast Hainan” (DD20160259)

Language Chinese

Database (dataset) composition The dataset consists of 14 data tables in Excel, namely “Basic data
of survey points.xIsx”, Pumping (domestic) well survey.xlsx”,
“Field survey of spring points.xlsx”, “Field survey routes.xlsx”,
“Field comprehensive geological survey.xlsx”, “Survey point
records of stratigraphic lithologic boundary.xIsx”, “Survey of
field geological structural points.xlsx”, “Comprehensive
survey of surface water points.xIsx”, “Observation records of
permeability test in trial pits.xlsx”, “Comprehensive results of
permeability test in trial pits.xlsx”, “Records of field water
quality
information of boreholes.xlsx” and

sampling.xlsx”, “Comprehensive results of water

analysis.xIsx”, “Basic

“Description of strata revealed by boreholes.xlsx”.

Preservation of Water Samples (GB/T 5750.2-2006) were followed in order to determine the
technical requirements of water sampling and the collection, preservation and presentation for
testing the water samples. The Dataset contains the results of complete chemical analysis of
groundwater for 119 water samples, in which 57 were taken during the wet season, 52 were

collected during the dry season and 10 were obtained from boreholes.

2.3 Acquisition of Borehole Data

The data of boreholes in accordance with Specification for
Hydrogeological Survey (1 : 50 000) (DZ/T 0282-2015) and Specification for Hydrological
Well Drilling (DZ/T 0148-2014) and the important data from the boreholes were collated and

were recorded

integrated based on the demand of local governments for poverty alleviation. As a result, the
data tables of basic borehole information and the strata description revealed by boreholes were
developed, in which 10 boreholes were covered.

The data of all survey points are unprocessed, which are all collected from field surveys
and test analysis data. The distribution of the surveying and sampling points in the Longmen

Map Sheet is shown in Fig. 1.
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Fig. 1

Distribution of the surveying and sampling sites in the Longmen Map Sheet,

Hainan Province

3 Description of Data Samples

3.1 Survey Data

The geological survey data in the Dataset contains 10 data tables in Excel, named “Basic

data of survey points.xlsx” (Table 2), “Pumping (domestic) well survey.xlsx” (Table 3), “Field

survey of spring points.xIsx” (Table 4), “Field survey routes.xlsx”, “Field comprehensive

geological survey.xlsx”, “Survey point records of stratigraphic lithologic boundary.xlsx”,

Table 2 Real Example of “Basic data of survey points.xlsx” in the Dataset

Field name Real Example

Unified No. 1101543471929577001
Unified No. of route L1

Field No. D2001

Survey point name

Longitude 110154347

Latitude 19295770

Coordinate X 19422534

Coordinate Y 2157150

Ground elevation 68 m

Geographical location

Map Sheet No.

Survey point type

Xin’an Village, Longmen Town, Ding’an County, Hainan Province

Longmen Map Sheet, No.: E49E004010
Pumping (domestic) well survey point, water sampling point, comprehensive
geological survey point, water-quality on-site testing
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Table 3 Real Example of “Pumping (domestic) well survey.xlsx” in the Dataset

Field name Real Example Field name Real Example
Unified No. 1102513341928262801 Turbidity -
Field No. D2096 Odor Odorless
Weather Sunny Transparency  Transparent
Longitude 110251334 HCO; -
Latitude 19282628 Ca” -
Ground 110 m DO 7.48
elevation
. Wenxingdui Village, Huangzhu
Geographlcal Town, Ding’an County, Hainan EC 231.3 uS/cm
location .
Province
Longmen Map Sheet, No.:
Map sheet No. E49E004010 Eh 268.1 mV
Distance from
Wellh.ead 110 m wellhead to -
elevation
surface water
Device and
Wellhead 3700 mm model for water Centrifugal pump
diameter . .
intaking
Well bottom .
diameter 3700 mm Pumping test  No
Burial depth of Date of well
groundwater 1 m . 1986
completion
level i
Well type Domestic well Poss1b.Ie type of Farmland
pollution source
Distance from
Well depth 10 m well .to the 4m
possible
pollution source
Well wall o . .
structute Built with stones Main purposes For daily usage
. Annual change
Elutriation type Yearly amplitude of 1
of well
water level
Exploitation . o Whether for
method Intermittent exploitation drinking use Yes
Location of Planimetric
screen pipe location sketch (BLOB)
Water-intaking Duowen Formation of Middle
stratum Pleistocene (Qp,d) Profile sketch  (BLOB)
Groundwater Pore water Remarks
Type
Environmental Geological Survey
Lithologic on a scale of 1 : 50 000 in the
feature of Basalt-weathered eluvium Project title Economic Planning and
aquifer Construction Zone in Southeast
Hainan — Longmen Map Sheet
Sampling No sample taken Undertaken by Wuhan Center, China Geological
Survey
Exploitation 5 3/ Date of survey July 9, 2017
Vohtlme
ater 29.03°C Surveyed by  Liang Changzhi
temperature
pH 7.19 Recorded by =~ Gong Hao
Taste Tasteless Checked by Yu Shaowen
Chroma - Filled on (date) July 9, 2017
At heri
mospheric o
temperature
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Table 4 Real Example of “Field survey of spring points.xlsx” in the Dataset

Field name Real Example Field name Real Example

Unified No. 1102034371927216601 Transparency  Transparent

Field No. D1023 pH 6.35

Longitude 110203437 Sampling No sample taken

Latitude 19272166 Eh 217 mV

Ground

roum 93.9m DO -

elevation

Geographical TL}di ’Village, Longrr.len Towni EC 86 uS/em

location Ding’an County, Hainan Province

Spring point HCO; B

Name

Longmen Map Sheet, No.: 2+
il Ca —
Map sheet No. 1 oE 004010 bossibl
oSt . ¢ Domestic waste discarded visible
. . . pollution . .

Spring type Gravity spring . around the spring point, such as
sources beside laundry bags and newspaper
the spring point & PEp

Lithol f .

' .0 o8y © Basalt Aquifer feature —

aquifer

Main purposes For irrigation and washing Profile sketch (BLOB)

Source of Sketch of

Meteoric precipitation planimetric (BLOB)

recharge ..
position

sCe(()iIinnI; zzizl(;i;f B Remarks Picture numbers: IMG1347-1353

' and IMG6569-6571
gases
Environmental Geological Survey
on ascale of 1 : 50 000 in
Weather Sunny Project title Economic Planning and
Construction Zone of Southeast
Hainan

Atmospheric . IMG1347-1353 and IMG6569-

29 Picture numbers
temperature 6571
Method f¢
etho . o . . Wuhan Center, China Geological

measuring Triangular weir Undertaken by
Survey

water flow

Water flow 0.794 L/s Date of survey June 8, 2017

D i A% tly bet t and d

yramie aty greatly between wet and aty Surveyed by  Liang Changzhi, Fu Cewei
change feature seasons

Wat

ater 25C Recorded by =~ Wang Xiaxu

temperature

Chroma - Checked by Zhang Yanpeng

Taste Tasteless Filled on (date) June 8, 2017

Odor Odorless

“Survey of field geological structural points.xlsx”, “Comprehensive survey of surface water
points.xIsx”, “Observation records of permeability test in trial pits.xlsx” and “Comprehensive
results of permeability test in trial pits.xIsx” (see the Dataset for details of other data tables; the
units are as follows: elevation - m, diameter - mm, burial depth - m, recovered volume - m3/d,
temperature: °C, EC (electronic conductivity) - uS/cm, Eh (oxidation-reduction potential) - mV
and flow - L/s).

http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2019, Vol.46 Supp.(2) | 85



Dataset of the Environmental Geological Survey on a Scale of 1 : 50 000 in

GIOLOG NGNS the Longmen Map Sheet, Hainan Province

3.2 Data on Collection and Testing of Water Samples

The data of collection and testing of the water samples in the Dataset includes two data
tables in Excel, named “Records of field water sampling.xlsx” and “Comprehensive results of
water quality analysis.xIsx”.

“Records of field water sampling.xlsx” covers 170 samples in total and contains 29 data
items in total, which are: unified No., field No., longitude, latitude, X and Y coordinates,
geographical location, ground elevation, map sheet No., sample No., sampling date, sample
type, previous sampling, static water level, water temperature, EC, pH, color, odor, taste,
transparency, chemical treatment means, sketch of planimetric position, remarks, project title,
survey entity, and the person in charge of sampling, recording and check (Table 5).

The chemical composition of groundwater is an important part of groundwater quality
evaluation. Inorganic indicators of groundwater are direct parameters for evaluating
groundwater quality. In particular, inorganic toxicological indicators such as fluoride,
trinitrogen, and heavy metals have strict requirements in drinking water evaluation standards
(Li CZ, et al, 2018; Ma HY, et al., 2018). “Comprehensive results of water quality
analysis.xIsx” covers 119 samples in total and contains 37 data items of basic information,
which are: unified No., field No., indoor No., testing code, water temperature, pH, K, Ca, Na,
Mg, Sr, Ba, V, Fe, Ni, Zn, Ga, Sn, Ti, Bi, Al, Si, Cr, Cd, Sb, Ti, Mn, As, Be, B, Co, Cu, Li, Pb,

Table 5 Real Example of “Records of field water sampling.xlsx” in the Dataset

Field name Real Example Field name Real Example
Unified No. 1101531501926491801 EC 394.9 uS/cm
Field No. D1006 pH 4.67
Longitude 110153150 Color Colorless
Latitude 19264918 Odor Odorless
Coordinate X 19422160 Taste Tasteless
Coordinate Y 2151354 Transparency  Transparent

hical Dachuan Vill L T hemical
Geographica achuan Village, Longmen Town, || Chemica Cation and concentrated nitric acid

location Qionghai City, Hainan Province treatment means
Ground Sketch of
u . .
. 85 m planimetric (BLOB)
elevation .
location

Longmen Map Sheet, No.:

Map sheet No. E49E004010 Remarks
Environmental Geological Survey
) ) on a Scale of 1 : 50 000 in the
Sample No. LM-FSHO001 Project title Economic Planning and Construc-
tion Zone of Southeast Hainan
h hi logical
Sampling date September 18, 2017 Undertaken by Wuhan Center, China Geologica
Survey
Sample type  Groundwater Sampled by Zhang Yanpeng
Previous
N R Zh Y
sampling o ecorded by ang Yanpeng
Stati t
AUCWALT 10,60 m Checked by Yu Shaowen
level
A 26.43C
temperature
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F, Cl, Br, NO;, PO43_ and SO42. See Table 6 for details. The units of the test results
are mg/L).

3.3 Data of Boreholes
The data of boreholes in the Dataset mainly include two data tables in Excel, named

“Basic information of boreholes.xlsx” (Table 7) and “Description of strata revealed by
boreholes.xlsx” (Table 8).

3.4 Analysis of hydrochemical types

The groundwater collected is mainly pore fissure water in shallow bedrock weathering
layer, and a small amount of bedrock fissure water. The groundwater hydrochemical
characteristics are mainly affected and controlled by multiple factors such as atmospheric
precipitation, rock and soil composition, and human activities, resulting in the complexity and
diversity of groundwater hydrochemical types in the survey area. According to Shukarev
classification, the main groundwater chemical types in the area are shown in Table 9.

As seen from Table 9, the shallow groundwater in the survey area is generally
characterized by low salinity, with complex and diverse hydrochemical types. In terms of
dividing groundwater types by anions, it mainly includes HCO;-type, HCO; - SO,4-type and Cl-
type water, and is characterized by HCO;-type and Cl-type water, which is close to 92% of all

samples. In terms of dividing groundwater types by anions, the groundwater types are divided

Table 6 Real Example of “Comprehensive results of water quality analysis.xlsx” in the Dataset

Field name Real Example Field name Real Example
Unified No. 1101531501926491801 Zn 0.06

Sample No. LM-FSHO001 Cd 0.00

Indoor No. D1006 Mn 0.78

Testing code FSH001 Ni 0.02

Water temperature  26.43 Co 0.02

pH 4.67 Total Cr 0.00

Be 0.00 \Y 0.00

K’ 33.04 Sr 0.05

Na’ 3271 Sb 0.00

Ca” 5.73 Fe 0.01

Mg’ 3.23 TI 0.00

cr 55.51 Ba 0.37

80,” 22.93 B 0.00

NO;- 44.90 Br 0.12

F 0.34 As 0.00

PO,” na, Li 0.01

TDS 252.7 Al 0.36

Cu 0.00 Sampling date Septemper 18, 2017
Pb 0.00
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Table 7 An Example of “Basic information of boreholes.xlsx” in the Dataset

Field name Real Example Field name Real Example

Unified No.  1101609001925173301 Initial water 15,
level of aquifer

Field No. LMSKO1 Well depth 101.5 m
Stati t

Longitude 110160900 AUCWART 3 16m
level

Latitude 19251733 Quality grade  Excellent

Coordinate X 19423242 Aquifer feature Sandstone
Sketch of

Coordinate Y =~ 2148525 planimetric (BLOB)
location

Geographical  Jiaotang Village, Longmen Town, || Borehole (BLOB)

location Ding’an County, Hainan Province || histogram

Groun.d 91 m Remarks -

elevation

Environmental Geological Survey
on a Scale of 1 : 50 000 in the

L Map Sheet, No.: . . .
ongmen vap Steet, No Project name  Economic Planning and

Map sheet No.

E49E00401

9E004010 Construction Zone of Southeast
Hainan

Borehole head Hydrogeological Te.am from the

. 91m Constructed by Guangdong Geological Bureau of

elevation
Nonferrous Metals

Drilling rig type XY-1A-4 Date of survey October 31, 2017

. . Drilling L
Borehole type Hydrogeological drilling foreman Zheng Lianbing

Person in charge
Start date of g

drilling October 31, 2017 of ge.ologlcal Chen Guorong
logging

End date of

n. . ateo November 18, 2017 Recorded by  Chen Guorong
drilling
Well deviation 0 Checked by Yang Junshuo
Open hol .

Apen o’ 168 mm Filled on (date) November 18,2017
diameter
F.mal hole 110 mm Borehole ID -
diameter

Final hole depth 101.5 m

into Ca-type, Na-Ca-type, and Na-type, with Na-Ca-type and Na-type oriented, accounting for
75% of all samples. In general, the hydrochemical types of groundwater are mainly the Ca-Na-
HCOs-type and Na-Cl-type water.

The distributed hydrochemical type of the groundwater in the region shows that there is
mainly HCO;-Ca-type water in mountainous and hilly areas, and Cl-type water in the eroded
plain area, which reveals a clear evolution law from mountainous to plain areas. Meanwhile,
there is a certain correlation between the distribution of the groundwater types and the major

villages and towns in the the survey area.

4 Data Quality Control and Assessment

4.1 Quality Control of Survey Points

The environmental geological survey on a scale of 1 : 50 000 in the Longmen Map Sheet
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Table 8 An Example of “Description of strata revealed by boreholes.xlsx” in the Dataset

Field name Example

Unified No. 1101609001925173301
Geological age K

Stratum code 4

Index of site-based layer -
Elevation of stratum bottom  84.5m
Depth of stratum bottom 6.5m

Thickness of a single layer 0.8 m
Contact relation at stratum

bottom

Bedding structure -

Name of rock or soil Strongly weathered sandstone

Color of rock or soil Lightly purplish-red in the upper part and grayish-yellow in the lower part
Fine-grained and laminar structure, joints and fissures slightly developed,

Stratigraphic geological sedimentogenesis, composed of quartz and feldspar, cemented by clay,

description particle size: about 0.05—-1 mm, signs of water erosion locally visible,

water permeability: medium
Borehole ID -

Table 9 Summary Table of the groundwater hydrochemical types in the survey area

Groundwater hydrochemical type Number of samples Percentage
Ca-HCO;, 5

Na-HCO; 6 50.00%
Ca-Na-HCO; 15

Ca-Na -HCO;-SO,4 4 7.70%
Na-Ca-Cl 8

Na-Cl 10 42.30%
Ca-Cl 4

covers 405 various survey points, primarily including 221 pumping (domestic) well survey
points and 77 comprehensive geological survey points in the field, accounting for 55% and
19% of the total survey point number respectively. In addition, there are 77 geological
boundary points, 7 surface water survey points, 21 spring points and 3 geological structural
survey points. Therefore, there are about 84 survey points per 100 km’ on average, since the
Longmen Map Sheet covers an area of about 480 kmz, reaching the survey point density in
complex mountainous and hilly areas. The interval between routines is 1000—1200 m,
compliant with the relevant requirements for medium complex areas. Pumping tests were
carried out in 10 hydrogeological survey boreholes. Furthermore, there are 56 points where the
water level will be simultaneously measured and 56 points from which water samples were
taken for water-quality analysis; thereby meeting the quota requirement for water-quality
analysis point number per 100 km® in complex mountainous and hilly areas specified in
Specificationfor Hydrogeological Survey (1 +.50000)(DZ/T 0282-2015).
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4.2 Quality Control of Collection and Testing of Water Samples

Water samples were taken and presented for tests in strict accordance with Specifications
for Geological Survey and Assessment of Groundwater Pollution and the water samples were
predominantly taken from hydrogeological survey points (such as pumping wells, domestic
wells and wells in the water sources for concentrated water supply). A sampling plan was
prepared before sampling and timely communication was made with labs undertaking the tests.
At the same time, data tables of records and sampling labels were filled in a timely manner at
each sampling site. All on-site testing indices were tested in the field and proper protective
agents were added into the samples as required in the applicable specifications.

The samples were tested in qualified entities. As required by the environmental geological
survey on a scale of 1 : 50 000 in the Longmen Map Sheet, technical parameters of all

measuring methods met or exceeded the applicable standards.

4.3 Quality Control of Borehole Data

The boreholes were drilled in accordance with relevant technical specifications and the
needs of the environmental geological survey on a scale of 1 : 50 000 in the Longmen Map
Sheet. The stable state of the pumping tests was maintained for a period as required by related
specifications and normal pumping curves were obtained. Therefore, various data obtained are

true, credible and consistent with the actual conditions in the Longmen Map Sheet.

5 Conclusion

This Dataset contains the survey data, sampling information and analytical results of the
water samples and borehole data obtained from the environmental geological survey on a scale
of 1 : 50 000 in the Longmen Map Sheet in 2017. All the work in the survey such as sampling,
testing and drilling were conducted according to the relevant specifications. The data obtained
are credible and can faithfully reflect the hydrogeological and environmental geological
conditions in the Longmen Map Sheet. Moreover, based on this, a backup groundwater source
was delineated and this will effectively alleviate the seasonal water shortage in the area.
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