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Pollution prevention measures and its environmental protection effects in Nanchuan shale
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Abstract: The potential impact of shale gas development on regional environmental quality include the risk of groundwater pollution
during hydraulic fracturing, the risk of surface water pollution due to the backflow drainage, and the influences of methane leakage
on regional atmospheric environmental quality. The way of tracking, monitoring and evaluating the environmental quality of shale
gas production areas is effective to confirm the effects of pollution prevention measures and understand the long—term cumulative
environmental impact. The pollution prevention measures in Nanchuan shale gas production area have been summarized. The
groundwater environment, surface water environment, atmospheric environment, acoustic environment, and soil environment in the
production area have been monitored. According to the most unfavorable principle, the single factor indexes with the largest
monitoring value have been used to evaluate the current environmental quality, and the inter-annual changes of the environmental
quality of each element has been assessd. The results show that the monitoring factors of surface water environmental quality,
groundwater environmental quality, atmospheric environmental quality, acoustic environmental quality, and soil environmental
quality in Nanchuan shale gas production area meet the environmental quality standards of the corresponding functional area.
There is no significant inter— annual changes in the evaluation indexes of each monitoring factor, especially the characteristic
pollution factor of shale gas development such as chloride. The regional shale gas development has not caused pollution of various
environmental elements and significant adverse changes in environmental quality. Although the current pollution prevention
measures are effective, the continuous and cumulative environmental impacts still require longer—term follow—up monitoring and
evaluation.
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Table 1 Pollution sources in construction operations of shale gas development
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Table 2 Analysis of environmental impact of pollution sources of shale gas development
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Table 3 Measurements of ecological and environmental protection from shale gas development in Nanchuan area
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Fig. 1  Comparison of assessment index of surface water in

Nanchuan shale gas development area in 2017 and 2018
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Table 4 Test results of surface water environment in Nanchuan shale gas development area in 2018

(mg/L.)

pH i COD BOD; AR ERER Etia FARlIES -

o REWE R CREEE EE K
ER A JER R YERD SRS B S 1 &2 T 15 N 1 151 B 2 %

Fa%k FEEL FREL TREL FREL FEEL 2

(“éf;gffﬁf) 6~9 <20 <4 <1 <250 <250 <0.05 <02
I 7.29~734 017 9~11 055 1.5-1.8 045 0.148~0.188 0.19 164~16.6 0.07 1.92~1.96 0.01  0.04 0.8 0.005L
QMU 7.38~741 021 7~10 0.50 13~1.7 043 0.161~0.194 0.19 16.2~163 0.07 1.85~1.89 0.01 0.03~0.04 0.8 0.005L.
ST 7.40~7.45 023 10~15 0.75 1.8~2.4 0.60 0.324~0.372 0.37 15.7~15.8 0.06 2.36~2.43 0.01 0.03~0.04 0.8 0.005L.
AT 7.37~741 021 11~14 070 1.9~2.4 0.60 0.140~0.182 0.18 37.5~38.5 0.15 4.00~421 0.02 0.03~0.04 0.8 0.005L
ST 7.41~745 023 9~14 070 1.6-2.3 058 0.155-0.197 0.20 38.2~383 0.15 4.02~4.08 0.02 0.03~0.04 0.8 0.005L
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Fig. 2 Comparison of assessment index of groundwater in
Nanchuan shale gas development area in 2017 and 2018
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Table 5 Test results of groundwater environment in Nanchuan shale gas development area in 2018

(mg/L.)
pH JCi 44 FEA I (COD,) A Sk T ERER val
TR e K K g R g R Bk
TEMr %L PR AL M FEEL PR HEEL et K
M?K G 6.50~8.50 <3 <0.5 <250 <250 <0.05
e
I#WMWTE 7.12~7.14  0.09  0.31~0.37  0.12  0.172~0.227  0.45 4 0.020 19.6 0.08
2# T 7.18~7.22  0.15  0.35~0.36  0.12  0.276~0.302  0.60 5.24~557  0.020  19.30~19.80  0.08
T 7.21~7.25  0.17  0.27~029  0.10  0.188~0.215 043 0.86~1.01  0.004 5.80~5.85 0.02
A#WINIKEETR] 7.70~7.73  0.49  0.86~0.89 030  0.252~0.292  0.58 3.77~3.85  0.020 54.20 022  0.01L
SHISIETT 7.65~7.67 045  0.80~0.82 027  0.191~0236  0.47 3.57~4.06  0.020  50.40~59.80  0.24
GHIIIETTT 7.42~7.44 029  0.61~0.63 021  0.206~0221 0.44 4.13~4.19  0.020  33.90~34.10 0.14
THGTI 7.25~7.26  0.17  0.68~0.75 025  0.242~0.266  0.45 4.14~423  0.020  33.80~34.00 0.14
T B LFRORARAG
#*6 2018 FEFEII AR ALR KNS EZSKIMERNEER
Table 6 Test results of ambient air quality in Nanchuan shale gas development area in 2018
(mg/m’)
S0, NO, PM, H.S
TiH S TN S 5N S S5 N S5 R
W EEL RS W EEL RS
—RIEMARIE R AR <0.050 <0.08 <0.05 <0.01
A 0.009~0.012 024  0.021~0.025 031  0.02780~0.03820 0.76  0.001 56~0.001 64  0.16
TR <0.150 <0.08 <0.15 <0.01
LI 0.009~0.018 0.12  0.011~0.024 0.30 0.066~0.081 0.54  0.001 17~0.00193  0.19
24N S, 0.010~0.019  0.13  0.015~0.027 0.33 0.074~0.090 0.60  0.001 17~0.001 83  0.18
3N A 0.017~0.020 0.13  0.031~0.037 046  0.061 10~0.07080 0.47  0.001 55~0.00252  0.25
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Fig. 3 Comparison of assessment index of atmospheric

environment in Nanchuan shale gas development area between

2017 and 2018
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Table 7 Comparison of noise environment in Nanchuan
shale gas development area in 2017 and 2018

dB(A)
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Table 8 Test results of soil environment in Nanchuan
shale gas development area in 2018

el oH fikE Y N ER
(mg/kg)  (mgkg) (mghkg)  (pg)
T A5, 6.33 28.90 25.7 2L 0.5L
240 55, 7.84 7.45 23.6 2L 0.5L
RElIl= 7.34 13.90 20.4 2L 0.5L
AT A 6.22 29.20 26.4 2L 0.5L
S#I A5, 7.78 17.00 25.0 2L 0.5L
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Table 9 Comparison of soil environment in Nanchuan shale gas development area between 2017 and 2018

W A1 4E (mg/ke) #(mg/kg) 7N (mg/ke) RS (ng)
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M 229 2890 JhE 349 257 [(E2iS 421 2L R AWM 05L
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