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m
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1. Current situation of C
hinese rem

ediation industry 



illegal dum
ping site in Yunan 

Province 
contam

inated soil as hazard w
aste 

              C
adm

ium
 contam

inated rice  

groundw
ater is turning red 

22,000 residential need to relocate due to the 
heavy m

etal pollution 

P
o
t
e
n
t
i
al

 S
o
i
l
 R
e
m
e
d
ia

t
io

n
 M
a
r
k
e
t i

n
 
C
h
i
n
a
 



Solid w
aste dum

ping 
site 50,000 hectares  

Irrigation caused 
polluted soil 3.3 
m

illion hectares 

Industrial site polluted soil 
10 m

illion hectares 

Petroleum
 polluted soil is 

about 5 m
illion hectares, 

In X
injiang province, 

according to 2002 data, 
89 U

STs w
ere leaking out 

of 167 U
STs.  

 

M
ining site polluted soil 

is about 2 m
illion 

hectares 

Total contam
inated soil is about 20 m

illion hectares 
  



Lots of factories need to be moved out of the city center
 

Indu
str

ial S
i
te

  



118 cites m
onitoring date：

 
yA

bout 64%
 of cites’ groundw

ater are severely  
polluted  

y33%
 of groundw

ater are lightly polluted 
yC

lean w
ater is only about 3%

 
yA

bout 400 out of 655 cites use groundw
ater 

as the drinking w
ater 

P
o
t
e
n
t
i
a
l
 g
r
o
u
n
d
w
a
t
er
 r
e
m
e
d
i
a
t
i
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a
r
k
e
t
 



宋
家

庄
事件 

2004 

产
业

雏
形

 

2014 
制
度
完
善

 
污
染
事
件

 
事
件
频
发

 
快
速
发
展

 

萌
芽

觉
醒

 

产
业

形
成

 

2008 
2020 

产
业
集
中

 
法
规
零
星

 
政
策
密
集

 
路
线
清
晰

 

产
业
集
中

 

需
求
释
放

 

D
riven by 

infrastructure 
construction 

基
础

设
施

建
设

驱
动

为
主

 

D
riven by 

Law
 

法
律

驱
动

为
主

 

D
riven by 

aw
areness 

意
识

驱
动

为
主
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C
u
r
r
e
n
t
 S
i
t
u
a
ti

on
 

2006-2014 Rem
ediation projects distribution m

ap 

R
e
m
 
I
n
d
u
s
t
r
y
 
V
S
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 

P
r
o
t
e
c
t
i
o
n
 
I
n
d
u
s
t
r
y
 
(
2
0
1
3
)
 

        57%
 are soil rem

 projects, m
ainly 

distributed in developed areas.  

 
 

R
e
m
 

I
n
d
u
s
t
r
y
 

E
P
 
I
n
d
u
s
t
r
y
 
 

%
 
 

Industry 
scale 

(Billion U
SD

) 
1.1 

 
580 

0.19%
 

A
nnual 

output 
(Billion U

SD
) 

0.33
 

183
 

0.18%
 

# of 
com

panies 
300

 
35000

 
0.86%

 

# of 
practitioners 

3000
 

3,000,000
 

0.10%
 



D
evelopm

ent Trend in C
hina: 

�
M

ore thorough site investigation;  
�

A
n evolving rem

edial investigation approach w
ith extensive use of fast site 

screening equipm
ent/tools;  

�
U

se of institutional control/engineering control m
easures; 

�
 P

reference of in-situ or onsite rem
ediation w

here applicable;  
�

C
om

bination of active rem
ediation and m

onitored natural attenuation;  
�

O
nsite reuse of rem

ediated soil to the extent practical.  



C
urrent Lim

itations 
�

O
ftentim

es very lim
ited tim

e for site investigation/rem
ediation because of 

redevelopm
ent schedule, and off-site treatm

ent is thus generally preferred over 
onsite treatm

ent.  
�

U
nw

illingness of client to spend a fair share of m
oney in thorough site 

investigation (m
uch less focus on consulting w

hen com
pared to construction 

part), leading to greater uncertainty in rem
edy selection and im

plem
entation.  

�
Lim

ited inform
ation sharing betw

een difference governm
ent agencies in term

s 
of contam

inated sites, w
hich m

akes institutional control/engineering control 
m

easures hard to im
plem

ent.  



3、
   The D

evelopm
ent of B

C
EER

 



Full-Service C
onsulting, Engineering, and C

onstruction C
om

pany 

•
Site inform

ation 
collection 

•
Prelim

inary site 
investigation 

•
D

etailed site 
investigation 

•
R

isk assessm
ent 

R
em

edial 
Investigation 

•
R

em
edy screening 

•
Feasibility study B

ench-
scale test and/or pilot test 

•
R

em
edial design 

 

R
em

edy Selection 
•

Preparation 

•
Im

plem
entation 

•
Post- rem

ediation 
m

onitoring  

R
em

edy 
Im

plem
entation 



ABOUT BCEER 
B

C
EER

 has over 300 em
p

loyees across the country. M
ore than 40%

 hold
ing

 M
aster/PhD

 

d
eg

ree；
6%

 of em
p

loyees  have overseas stud
ying

 or w
orking

 exp
erience.  

Em
p

loyees from
 d

ifferent acad
em

ic backg
round

, includ
ing

 environm
ental eng

ieering
, 

environm
ental science, chem

ical eng
ineering

, b
iolog

y, civil eng
ineering

, ag
riculture, 

w
ater resources etc. 

BC
EER 



Site Investigation P
rojects 

540,000 m
2 

A
rsenic, PA

H
s 

P
roject S

ite 
C

O
C

s 
P

roject S
cale 

Form
er P

esticides M
anufacturing Facility 

D
D

T, H
C

H
s 

160,000 m
2 

B
TE

X
, PA

H
s 

1,340,000 m
2 

   Form
er C

hlor-alkali P
lant 

C
hlorinated V

O
C

s 
S

oil &
 G

roundw
ater Investigation 

TP
H

s 
80,000 m

2 
Form

er Fertilizer M
anufacturing Facility 

H
exavalent C

hrom
ium

 

3,000,000 m
2 

649,000 m
2 

A
utom

obile P
arts M

anufacturing Facility 
10,000 m

2 

A
rsenic, PA

H
s, TP

H
 

Form
er C

hem
ical P

lant 

1,000,000 m
2 

H
eavy M

etals, P
esticides, PA

H
s 

Form
er Industrial P

ark 

175,000 m
2 

V
O

C
s, H

eavy M
etals, 

P
esticides, PA

H
s 

  

Form
er D

ye M
anufacturing Facility 

C
hlorinated V

O
C

s, TP
H

 
A

utom
obile P

arts M
anufacturing Facility 

M
N

A E
valuation 

Form
er C

oking P
lant 

部
分
场
地
调
查
及
风
险
评
估
项
目

 



Site R
em

ediation P
rojects 

  69,000 m
3 

D
D

T, H
C

H
s  

Transportation C
enter 

   80,000 m
3 

H
eavy M

etals, TC
B

s 
Form

er D
ye M

anufacturing P
lant 

P
roject S

ite 
C

O
C

s 
P

roject S
cale 

  Form
er C

hem
ical P

lant 
D

D
T, H

eavy M
etals 

65,000 m
3 

P
igm

ent M
anufacturing P

lant 
D

D
T, H

C
H

s  
140,000 m

3 
Form

er C
oking P

lant 
P

henols, PA
H

s 
2,000 m

3 

P
etrochem

ical P
lant 

B
enzene, N

itrobenzene 
8000 m

3 

P
C

B
 M

anagem
ent &

 D
isposal 

D
em

onstration P
roject 

P
C

B
s 

3T/D
 

 S
ubw

ay P
roject 

D
D

T, H
C

H
s  

   28,000 m
3 

Form
er C

hlor-alkali P
lant 

1,2-D
C

A
、

V
C
、

C
hloroform

 
1,360,000 m

3 
Form

er P
esticides M

anufacturing Facility 
D

D
T, H

C
H

s  
   289,000 m

3 

A
utom

obile P
arts M

anufacturing Facility 
H

exavalent C
hrom

ium
 

1,500 m
3 

部
分
场
地
修
复
工
程
项
目

 



C
om

pleted Projects：
 

�
M

ore than 40 contam
inated site investigation projects and 30 rem

ediation projects, 
including 7 projects w

ith respective contract value exceeding $20 m
illion U

SD
.  

�
Volum

e of soil that has been rem
ediated: ~4 m

illion cubic m
eters

  

�
Site type: existing and form

er chem
ical, petrochem

ical, refining, coking, m
ining, 

sm
elting, pesticide-m

anufacturing, landfill, agricultural, and m
edical facilities. 

�
 R

em
ediation technology used: therm

al desorption, ex-situ/in-situ chem
ical oxidation, 

ex-situ/in-situ chem
ical reduction, m

echanically-enhanced desorption, 
solidification/stabilization, bioventing, SVE, soil w

ashing, P&T, kiln incineration, 
landfilling. 



G
eoprobe 6620 &

 7822 drill rigs 
G

eoprobe 6620 &
 7822 钻

机
 

YB
M

 ECO
-7V

 drill rig 
YBM

 ECO
-7V

钻
机

 



O
il/W

ater Interface Probe 
Low

-flow
 Sam

pling 
H

O
R

IB
A 

PID
 

XR
F 



Low
 Tem

perature Therm
al D

esorption (LTTD
) 



In-situ C
hem

ical R
eduction (ISC

R
)  



In
-situ C

hem
ical O

xidation (ISCO
) 

  



Ex-situ C
hem

ical O
xidation

 

  



M
echanically-enhanced desorption

 



Solidification/Stabilization
 

  



Soil W
ashing 



M
onitored N

atural A
ttenuation (M

N
A

) 



C
ase Stud

y 

Site B
ackground 

�
Form

er pesticide m
anufacturing facility 

�
Four form

er 1,000 m
3 A

S
Ts w

ere present w
ithin the southern portion of the site 

betw
een 1981 and 2005, and used to store a variety of raw

 m
aterials including 

toluene, xylenes, #200 solvent oil. 
�

R
egional groundw

ater table @
 below

 20 m
 bgs. 

�
B

ased on previous site investigation results: 
¾

Xylenes exceeded the cleanup criterion, 5 m
g/kg 

¾
Treatm

ent area ~250 m
2  

¾
Treatm

ent depth - 15 m
 bgs 

¾
Total treatm

ent volum
e - 3,750 m

3 

交
通

枢
纽

办
公

楼

污
染

区
域污
染

区
域

中
心

点
SS1-9

空
地

空
地

公
路

公
路

绿
化

带

围
墙

人
行

道

3m 1m

1m



C
ase Stud

y #1 

Prelim
inary C

SM
 

�
S

oil w
ithin 5 m

eter bgs does not exceed the proposed cleanup criterion for 
xylenes (5 m

g/kg), and thus w
ould not require rem

ediation.  
�

The highly contam
inated soils are generally located w

ithin the saturated 
sand layer im

m
ediately above the clay (top surface @

 ~ 7m
 bgs), w

here 
perched groundw

ater w
as also encountered during previous site 

investigations. 
�

W
ith the exception of S

S1-9 w
here xylenes concentration exceeding 5 

m
g/kg w

as detected as deep as 11 m
 bgs (i.e., 4 m

 into the clay layer), the 
xylenes exceedances generally occur above the clay layer, and the S

S
1-9 

exception m
ight be attributed to the fractured clay thereof. 



C
ase Stud

y #1 

�
R

estrictions caused by access issue (i.e., ongoing construction nearby, subsurface 
utilities etc.) m

ake originally proposed rem
edy, soil excavation, im

practicable due to 
sloping requirem

ents.   
�

In-situ heating being considered instead, w
hereas there w

ere som
e data gaps that 

need to be addressed prior to rem
edial design. 

�
A m

em
brane interface probe (M

IP) survey to be conducted to refine the extent of 
treatm

ent area/depth, w
hich w

ill be used to guide subsequent IS
C

O
 treatm

ent. 



C
ase Stud

y #1 

M
IP作
用
：

 
1、
即
时
探
测
污
染
剖
面
分
布
情
况
（
色
谱
分
析
）

 
2、
通
过
电
导
度
判
断
土
质

 

�
Site investigation：

 
•

9 conventional soil borings (red) 
•

9 M
IP survey locations (blue) 



C
ase Stud

y #1 

Spatial D
istribution of Xylene C

ontam
ination in Soil 

C
O

Cs：
Xylenes 

Site-specific cleanup goal：
5m

g/kg; m
ax. depth of contam

ination: 12m
. 



C
ase Stud

y #1 

C
lay Layer @

 7m
 bgs 

C
ross-section A

-A
 



C
ase Stud

y #1 

①
 

②
 

③
 

④
 

⑤
 

⑥
 

G
eop

rob
e 建
井

 
井
口
处
理

 



C
ase Stud

y #1 



C
ase Stud

y #1 



C
ollaboration

：
 

1.R
&

D
  

2.Engineering Equipm
ent 

3.K
now

-how
 and technologies 

4.P
roducts 

 M
ode: 

1.Single project (Sub contract) 
2.Joint venture 
    4
、

 C
hina-Europe C

ollaboration
 



Josie Zhang 
  zhangqiuzi@

bceer.com
 



M
ake environm

ent return natural.  
 

BCEER 


