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A Few Words from Editor

Dear SCCAEPA Online Journal Readers:

In this issue of the Southern California Chinese American Environmental Protection
Association (SCCAEPA) Online Journal (ISSN 1944-8945), we published two peer-
reviewed papers, one in English on freshwater lake water quality management and one in
Chinese on new nano technology for environmental pollution remediation. In addition,
this issue, I wrote a commentary on a book in the subject of environmental solutions,
published in Chinese and the commentary written in English. Finally, we include a poem
for water in both English and Chinese language.

To sustain the journal, we need members’ contributions. I invite you to submit your work
and written materials from your experience. To make things easier, I would like to
suggest short articles that can be modified from your conference presentations and slides.
The Journal is also open to outside of our association.

Enjoy!

Sincerely,

Yue Rong, Ph.D.
Editor-in-Chief
SCCAEPA Online Journal
March 2011

sccaepa2011 @gmail.com

Disclaimer

The company names and any trade names of a product mentioned in the articles of this
journal do not reflect the endorsement of the Southern California Chinese American
Environmental Protection Association (SCCAEPA).

Copyright © SCCAEPA. All rights reserved.
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ODE TO WATER
Xiangdong Ye

English Translation by Kylie Hsu
California State University, Los Angeles

Commemorating World Water Day on March 22, 2009, and Dedicated to All Nature

Lovers and Those Involved in Environmental Protection

PRAER B A,

You descend from the heavens,

ARG RN Forming rivers and lakes.

AT HE L4, So as to nurture life,

AGFERE, Day and night you work,

H 7R . Overcoming difficulties and hardships.
PRI 2 U5, You are the source of life,

PR LR A 1 IR o

You are the blood stream of Mother Earth.

IR T ZEH, You are the universal truth,
FIIC 17 Colorless and tasteless,
EREAIR. Simple and pure.

LA —, True to yourself,

THIROE M . Clear and transparent.
PRIER T 233, You are the universal virtue.
VLT &), Never arrogant,

ZNEL @ You nourish all things.

H ERE, Selfless and fearless,

PSS 5 You lower yourself.

IR T2 2Z2, You are the universal gentleness.
AR, Soft but strong,

AR You penetrate rocks and walls.
TEIRIER, Moving in a perpetual cycle,
FIRAE . You strive to become stronger.
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You are the universal beauty.
As the envoy of beauty,

You are ever present.

As the embodiment of beauty,
You exist at all times.

You are present in the crystalline dews,
You are present in the splendid dawn,

You are present amongst the clouds,

Your are present in the drizzling rain,

You are present in snow white flurries,

You are present in colorful rainbows,

You are present in roaring cascades,

You are present in one’s enchanting tears ...

I never knew when it started,
No longer as blue, is the planet you embrace,
Rivers have ceased to flow,
Greens have become deserts.
Yet without complaints,

Nor sorrow,

You remain as before.

With your entirety,

You nourish all things.

To your very best,

You nurture life.

Though you are silent,

Yet I know,

Each of your crystals,

Carries a heart.

I can sense,

Your soul’s calling.

You are always reminding us:

To love and cherish every drop of water,
Because,

This is loving and cherishing each and every life,
This is loving and cherishing—

Ourselves and generations to come,

This is loving and cherishing—

Mother Nature upon which our existence relies!



APPLICATION OF WATER QUALITY MODELS TO
CHARACTERIZE EUTROPHICATION PROBLEMS IN YUQIAO
RESERVOIR, TIANJIN, P.R.C.

Xinyu Li®
California Regional Water Quality Control Board, Santa Ana Region, Riverside, CA 92501

Abstract

This paper summarizes the application of multiple water quality models to characterize
eutrophication problems in Yuqiao Reservoir, a drinking water source for the City of
Tianjin, northeastern China. The paper describes the monitoring program, multiple
eutrophication models used to analyze water quality data from Yugiao Reservoir, and
results of the modeling analysis. The BATHTUB model was used to predict the
phosphorus and nitrogen load reductions needed to meet the current water quality
standards for Yugiao Reservoir. Results show that significant reductions in phosphorus
and nitrogen loads from watershed sources (e.g. fish ponds, nonpoint source runoff from
farmlands and villages, and tributaries to the Reservoir) are needed in order for Yugiao
Reservoir to meet existing water quality standards for phosphorus, nitrogen, chlorophyll
and Secchi depth, Recommended strategies for phosphorus and nitrogen load reduction
include converting manure from animal feedlots to biogas, improving practices at
fishponds, and public education and outreach activities.

Keywords: Chlorophyll, Eutrophication, Models, Nitrogen, Phosphorus, Watershed
Protection

1. INTRODUCTION

Yugiao Reservoir is located in Ji County, in the northern portion of Tianjin City, along
the Li/Zhou River. The Yuqgiao Reservoir was built in 1956 for agricultural irrigation and
flood control purposes. In the 1980s, the reservoir was enlarged to store water diverted
from the Luan River as a source of drinking water for the City of Tianjin.

The three major tributaries to the reservoir are the Lin, Sha, and Li He rivers. The
Luan River diversion flows into the Li He in Hebei province. The area surrounding
Yugiao Reservoir, Ji County, has a population of 171, 000, and 96.3 percent of
households are engaged in farming.

Yugiao Reservoir is designated as Class III surface water, suitable for public water
supply with conventional treatment, fish preservation, and swimming. Monitoring data

$ Xinyu Li, 3737 Main Street, Suite 500, Riverside, CA 92501, (951) 782-4906,
cli@waterboards.ca.gov




from the Tianjin Environmental Monitoring Center (TEMC) showed the reservoir is
eutrophic and does not meet water quality standards, especially in summer and fall.
Nutrient sources (phosphorus and nitrogen) include local industrial and agricultural
sources, discharges from fish ponds, and nonpoint source surface runoff.

In 2003, Civil Engineering Research Foundation and US EPA entered into a
Cooperative Agreement for a project entitled Clean Water for Sustainable Cities in China
— To Improve Drinking Water Quality and Increase Access to Safe Drinking Water in the
Hai River Basin in China. One of the approaches of the project was to promote watershed
best management practices (BMPs) to improve and preserve water quality in Yugiao
Reservoir. These BMPs included nutrient load reduction and public education and
outreach. Water quality modeling was conducted to evaluate the impact of management
practices on reservoir water quality,. Objectives of model analysis were to identify the
limiting nutrient for algal growth in Yuqgiao Reservoir and to predict the reservoir water
quality in response to nutrient load reductions.

Water quality modeling has been used extensively in the US watershed planning
process to aid decision-making in implementing water quality control measures. Water
quality models provide a framework to analyze observed data and understand
mechanisms and interactions among various parameters. Mathematic models can be
useful tools to predict how receiving water will respond if a range of control measures are
implemented. Modeling techniques vary in complexity, but in general can be classified
in two groups, steady state or dynamic. Steady state models use constant inputs for flow,
concentration and meteorological conditions. Dynamic models consider time dependent
variation of inputs. Selection of models depends on system complexity, objectives of
model analysis, and availability of input data.

Considerable effort has been expended in the past 20-30 years to develop empirical
and theoretical models for lake eutrophication problems. Simple eutrophication models
have been valuable in first estimates of the probable effects of reduction of nutrient input
(Thomann and Mueller 1987).

The present study utilized several simple eutrophication models developed for lakes
and reservoirs (Walker 1999; Dillon and Rigler 1974; Jones and Bachman 1976)2’ 34 1o
analyze the water quality data collected by TEMC to assess the relationship between
nutrients and algal growth in Yuqiao Reservoir. Another empirical steady state model,
BATHTUB, was used to predict reservoir water quality after nutrient load reduction.
This is the first effort to apply water quality models in Yuqiao Reservoir. Dynamic model
analysis can be conducted in the future to simulate nutrient dynamics and to predict the
response of the reservoir over time.

2. METHODOLOGY

2.1 Yugiao Reservoir Watershed Monitoring Program

A monitoring program was designed to quantify nutrient loads and characterize the
conditions of Yugiao Reservoir. Sampling sites were located at the mouths of major



tributaries (i.e., Lin He, Sha He and Li He), and along representative small drainages that
flow directly to the Reservoir. Both flow and water quality data were collected. Samples
were collected during rainy season only because the drainages are dry otherwise.
Sampling stations are shown in Figure 1.
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Figure 1. Yuqgiao Reservoir Watershed, Principle Features and Monitoring Stations



Five sampling stations were located on Yuqiao Reservoir. Water quality parameters
analyzed included pH, dissolved oxygen, COD, BOD, nitrogen, phosphorus, chlorophyll,
and Secchi depth. Water samples were collected monthly at surface from four stations,
but from two depths (surface and bottom) at the center sampling station (The reservoir is
quite shallow, with an average depth of 4.6m. Only one station (center) was sampled at
surface and bottom to see if there is stratification) (see Figure 1, monitoring station #10
Kuzhongxin). Precipitation and Reservoir inflow and outflow data were also collected.
Model analysis covers monitoring data collected from 1999-2003.

2.2 Evaluation of the Role of Nutrients in Algal Growth

In order to identify the relative influence of nutrients on algal growth, diagnostic
parameters were calculated and compared to criteria developed by Walker (1999).
Definitions and criteria of the parameters are shown in Tablel, where Zgsp is the Secchi
depth (m) and Chla is the chlorophyll a concentration (ug/L). Low T values (<0.4)
indicate low nonalgal turbidity, thus suspended sediment and other particulates are
unimportant and the light is not a limiting factor, thus algal response to nutrients should
be high. Conversely, when T>1, the nonalgal turbidity is high, suspended sediment and
other particulates and algal response to nutrients should be low.

Light availability (L) is an index calculated from T and mixing depth. A value of L.<3
indicates that light availability is high; nonalgal turbidity is unimportant and there is
likely to be high algal response to nutrients. A value of L>6 implies low light availability;
nonalgal turbidity is important and the algal response to nutrients will be low, indicating
the system will be at least partially light-limited.

Tablel. Criteria Used to Evaluate the Role of Nutrients in Algal Growth in Yuqiao Reservoir

Symbol . .
Diagnostic Parameter

Name Criteria

T Nonalgal turbidity (m™) T<0.4 algal response to nutrient is high;
T=1/Zsp— 0.025Chl a T>1 nonalgal turbidity is high

L Light availability L<3 light availability is high
L=Z,*T L>6 light availability is low
Relative chlorophyll Fchl<0.13 low phosphorus response

F.. concentration factor Fchl>0.4 lake is phosphorus limited

F.p,=Chl a/TP




A relative chlorophyll concentration factor (Fchl) was defined by the ratio of
chlorophyll and phosphorus concentrations. Fchl less than 0.13 indicates low phosphorus
response and thus, chlorophyll production is limited by another factor. Conversely, Fchl >
0.4 indicates high phosphorus response by phytoplankton .

23 Simple Model Calculations

Simple empirical relationships previously developed for other lakes and reservoirs
were applied to available water quality data from Yuqiao. These equations link
concentrations of chlorophyll a (Chl, in mg/m®) and total phosphorus (TP, mg/m’) (Table
2).

Table 2. Empirical Equations between Chlorophyll and Phosphorus Concentrations Used for

Yugiao Reservoir

Author Equations

Walker Chl = TP'¥"/4.88

Dillon and
Rigler Log chl = -1.136+1.4491og TP
Jones and
Bachmann  1-0€ chl = -1.09+1.46log TP

24 BATHTUB Model

The BATHTUB model was developed for use at US Army Corps of Engineers
reservoirs by William Walker (1999). The model relates eutrophication symptoms to
external nutrient (nitrogen and phosphorus) loadings, hydrology, and reservoir
morphometry, and provides a framework for interpreting water quality monitoring data
and predicting effects of future changes in external nutrient loadings.

Required input data include reservoir morphometry (surface area, mean depth,
lengths of major reservoir segments and width), flow and nutrient concentrations of
tributaries, and reservoir mean Secchi depth and mean concentrations of phosphorus,
nitrogen, chlorophyll, and conservative substances.

Nutrient data collected by TEMC in 1999 were used in the BATHTUB model
because that year had the most complete dataset. Model output was compared with
measured water quality in Yuqgiao Reservoir. Reservoir morphometry data are shown in
Table 3. Tributary and nutrient budget data are shown in Table 4.
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Table 3. Yuqiao Reservoir Morphometry Input Data to BATHTUB Model

Parameter Values Unit
Drainage Area 2060 (km?)
Reservoir Surface Area 86.8 (kmz)

Length 30 (km)

Mean Depth 4.6 (m)

Volume 386x10° (m’)
Precipitation 344.2 (mm)
Evaporation 1733.6 (mm)

Storage Change - 61.37x10° (m?)

Table 4. Tributary Input data for Yugiao Reservoir for 1999

Values Unit
Lin He
Drainage Area 252 (km2)
Flow 4.9 (hm*/yr)
TP 39.75 (ug/L)
TN 6771.5 (ug/L

IN 5191.88 (ug/L)
Li He (including Luan He)

Drainage Area 488 (km2)
Flow 582.5 (hm*/yr)
TP 60 (ug/L)

TN 378333  (ug/L
IN 3359.17  (ug/L)

Sha He
Drainage Area 887 (km2)
Flow 27.2 (hm*/yr)
TP 64.67 (ug/L)
TN 6413 (ug/L
IN 49535 (ug/L)
Nonpoint  Source- Local
Runoff
Runoff 0.172 (m/yr)
TP 478 (ug/L)
TN 2269 (ug/L)
Fishponds
Area 14.043 (km2)
Water Discharge 69.50 (hm’/yr)
TP 374 (ug/L)

TN 2060 (ug/L




A relative chlorophyll concentration factor (Fchl) was defined by the ratio of
chlorophyll and phosphorus concentrations. Fchl less than 0.13 indicates low phosphorus
response and thus, chlorophyll production is limited by another factor. Conversely, Fchl >
0.4 indicates high phosphorus response by phytoplankton .

After the model was run using the 1999 input data, a scenario analysis was
conducted to determine the phosphorus and nitrogen load reduction required in order to
meet the existing water quality standard for Class III Lakes and Reservoir for which
Yugiao Reservoir is classified (Table 5).

Table 5. Surface Water Quality Standards for Class III Lakes and Reservoirs

Parameters  Standard Values

Total Phosphorus (mg/L)  0.025
Total Nitrogen (mg/L) (.3
Chlorophyll a (mg/L) 0.01
Transparency (m) 2.5
Dissolved Oxygen (mg/L) 5

(Source: State Environmental Protection Agency, PRC, 1999).

3. RESULTS AND DISCUSSION
3.1 Diagnostic Parameter Values for Yuqiao Reservoir

Annual average values of the diagnostic parameters for Yuqiao Reservoir for 1999,
2000, and 2003 are shown in Tab. 6. Parameters were defined in Tablel. T values for
1999 and 2000 are less than 0.4, indicating that the algal response to nutrients was high in
those two years. The T value for 2003 is greater than 0.4, but less than 1, indicating
suspended sediments and other particulates increased in 2003, but nonalgal turbidity was
still less than 1, and thus the algal growth in response to nutrients was still high in 2003.

Table 6. The Annual Average Values of the Diagnostic Parameters for Yuqiao Reservoir

Calendar Year T L Fchl
1999 0.20 0.80 042
2000 0.20 0.82 0.60
2003 0.45 1.79  0.16

L values for all three years were less than 3, indicating that light availability and
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algal response to nutrients were high for all three years. Fchl values for 1999 and 2000
were greater than 0.4, indicating that phytoplankton growth in Yugiao Reservoir
responded to phosphorus. Fchl for 2003 was less than 0.4 but still greater than 0.13,
indicating other factors, in addition to phosphorus, affected phytoplankton growth in
Yugiao Reservoir in 2003. Higher nonalgal turbidity in 2003 may have affected algal
growth, but other factor(s) need to be considered as well. In order to understand the other
factors that may have affected the algal growth, the ratio of total nitrogen to total
phosphorus (N:P) was determined. The N:P ratio has been used to estimate the limiting
nutrient for algal growth. If the ratio is greater than 20:1, phosphorus is limiting. When
the ratio is between 20:1 and 10:1, both nitrogen and phosphorus are limiting. When the
ratio is less than 10:1, nitrogen is limiting. The N:P ratios in Yuqiao Reservoir are mostly
greater than 20:1 suggesting that phosphorus is usually the limiting nutrient (Redfield,
1958). However, during the summer/fall months of 1999, 2000, and most months in 2003,
the ratios were less than 10:1, suggesting that nitrogen was limiting (non-detected results
were not included in the analysis). It is not common for freshwater lakes to be N limited.
Therefore, both phosphorus and nitrogen need to be controlled in order to reduce algal
biomass.

3.2 Empirical Model Results and Discussion

Predicted chlorophyll a concentrations from the three equations in Table 2 are
graphed in Figure. 1. All three models seem to predict the chlorophyll concentrations
generally well, particularly the seasonal trend in 1999-2000. However, chlorophyll
concentrations in 2003 were overestimated. As discussed in section 2.1, factors other than
phosphorus significantly affected phytoplankton growth in 2003. Nitrogen was limiting
to algal growth at times during 1999, 2000 and 2003. This may explain why the models
overestimated chlorophyll concentrations in 2003. Another possibility is that phosphorus
may have entered the reservoir as particulates and algae could not uptake the phosphorus
until it was converted into soluble forms.

3.3 BATHTUB Model Results and Discussion

Estimated water quality data are compared with observed data (TEMC, 2003) for
Yugiao Reservoir in Table 7. The model seems to simulate the phosphorus, nitrogen, and
Secchi depth fairly well, but under-predicted chlorophyll a concentration by 37%. The
reason that chlorophyll a was under-predicted is that the algal growth was affected by
other factors besides phosphorus. The BATHTUB model used a correlation between
chlorophyll a and phosphorus. The BATHTUB model will be used to calculate
phosphorus and nitrogen load limits so that Yuqiao Reservoir can meet water quality
standards (Table 4), with the understanding that when new information become available,
the model can be refined to improve its prediction accuracy.

13
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Figure 2. Predicted chlorophyll concentrations compared to the measured values during
1999-2003 period

Table 7. Comparison of Observed Water Quality Data for Yuqiao Reservoir in 1999 and the
Estimated Results from BATHTUB Model Analysis

Parameter Unit Observed  Estimated
Total P Mg/m’ 44.6 46.7
Total N Mg/m’ 1283.40 1345.7

Chlorophylla Mg/m® 29.52 21.6
Secchi M 1.56 1.4

It is known that 1999 was a dry year since the average precipitation from 1991 to
1999 was 747 mm, with a maximum of 1050 mm and minimum of 344.2 mm, which just
happened to be measured in 1999. Therefore, the 1999 measurement is the lowest in the
past 8 years, and condition will be a baseline for dry years and model predictions only
apply to dry years. The required nitrogen and phosphorus annual load reductions are
significant (Table 8).

14




Table 8. Reduction for Phosphorus and Nitrogen Loads Needed for Yuqgiao Reservoir to Meet the
Water Quality Standards

Source Phosphorus Nitrogen

LinHe 50% 99%
LiHe 50% 99%
ShaHe 50% 99%
Fishponds 87.5% 87.5%
Nonpoint Source  87.5% 87.5%
4. CONCLUSION AND RECOMMENDATIONS

Several diagnostic parameters indicated that eutrophication in Yugiao Reservoir was
caused by excessive phosphorus and nitrogen. Phosphorus was the limiting nutrient for
algal growth in Yugiao Reservoir most of the time. Nitrogen was limiting at times,
particularly in 2003. Both nitrogen and phosphorus loads need to be reduced to control
eutrophication. Simulation by the BATHTUB model suggested that significant reductions
from all sources are needed (Lin He, Li He, Sha He, nonpoint source runoff from
farmlands and villages surrounding the reservoir, and fish ponds).

The BATHTUB model’s analytical ability for Yuqgiao Reservoir can be improved by
additional data collection, e.g., concentrations and loads of ortho-phosphorus, inorganic
and organic nitrogen, a conservative substance such as chloride, reservoir area and depths
in different hydrologic conditions, and seasonal segmentation of reservoir water quality
data. Since the model was calibrated to a dry year (1999), additional data for dry and wet
years are needed to enhance the model’s predictive ability.

Extensive macrophytes can be seen in the shallow areas of Yugiao Reservoir . The
function of macrophytes in nutrient cycling needs to be better understood. Studies of
other reservoirs with dense macrophytes have shown that macrophytes can be a
significant sink (during growing season) and source (during senescence) of nutrients
(Landers, 1982). A survey of macrophytes in Yuqiao Reservoir to identify major species
and evaluate distribution, density, and biomass will help understand nutrient dynamics
and control eutrophication.

Another potentially significant source of nutrients is internal loading from reservoir

sediment. Studies of other shallow lakes and reservoirs have shown that internal nutrient
loading can be the dominant source of nutrients (Anderson, 2002, Li, 2004)6’7. Studies to
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evaluate nutrient loading from permanent reservoir sediments and annually flooded
farmlands will help to understand the contribution. Should the sediments prove to be
significant source of nutrients, in-lake treatments can be considered, such as alum
treatment to sequester phosphorus release by binding phosphorus with aluminum salt, or
dredging to remove the nutrient-rich sediments. Aeration systems have proved to be
effective in increase dissolved oxygen and sequester phosphorus and ammonia release.

Several control measures can be implemented in the watershed to control nutrient
loads. One such measure is the construction of biogas facilities in the surrounding
villages. Many villagers raise animals in their courtyards. Untreated manure from animal
feedlots is washed to the Reservoir during rainy seasons. Human wastes are not treated
either. These wastes carry nutrients and pathogens to the reservoir. Villagers can organize
their animal feedlots to a centralized location and collect the manure to be used as fuel for
a biogas facility. Anaerobic digestion technologies have been widely used in China and
can be easily adapted for these rural villages. The methane gas generated by the biogas
facility can be used for cooking and heating.

Nutrient runoff control measures need to be applied to the private and commercial
fishponds neighboring the reservoir. Every year, fishponds discharge wastewater directly
to the reservoir. The nutrient budget for 1999 showed that 44% of the phosphorus inputs
to Yugiao Reservoir were from fishponds (see Figure 1). Fishpond operators need to
make sure not to fertilize ponds in excess, to recycle wastewater, or to divert wastewater
away from the reservoir, and apply to the crop fields.

Another control measure is public education and outreach. Farmers who live nearby
the reservoir feel that the water is for Tianjin, not for them; therefore they do not see the
need to protect its water quality. These farmers need to be aware that the water in the
reservoir is also used to irrigate their crops. When the irrigation water percolates to the
ground, it affects the water of the groundwater they drink. In fact, some well water
samples show high nitrate concentration (TEMC unpublished data). The quality of the
Reservoir affects their quality of life as well (e.g., fishing and recreation). Protecting
water quality is in everyone’s interest.

Lastly, it is important to develop a watershed management plan that identifies all
potential sources of nutrients and control measures. The plan can prioritize the most cost-
effective projects to restore reservoir water quality. Funding sources need to be identified
and aggressively pursued. The watershed planning process also provides a forum for all
interested/affected parties to look at the watershed as a whole and to look at water quality
issues from all perspectives.
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WIRPREIRCRE 1, RES B 22 Ry e . BRLORORORE BB S (OB, AR — ek, 10-
6K)AHLE, WOKE B AT DL MBS IRrAG: 1) PRIEAS (CHLALE R BN R
EFD K, Rl G i 2 (K S B P 2) RIS EsR, BH5 R I Bk
MR 3) AILA HBEAM N, AR LR M AR LI 175 el . o
(Wang and Zhang, 1997) , &K BLE SRR & S BV S W) 0 SO % 2 st
ORRURE B BT S et 5 AT W9 e S R (1081001 . AEId 25178 4F v, RZ%
W IER BB Z W BRIENE . 1 HAE TR B B DA 2 EH] . KR 2
WFFURIAT BRI 88 R IR, R BT EAT 20 25 BR e i 52 o et R /Kb ks
G, OIEEEARY . EEE. . MR, SRR, HET, AUREE ST
TR, TRBIASRE, PEREREEE T T AR e AR SCRT R T AN EL Y
BRAE BRI ABAR T T WU B IE RS, Q0575 G PR pe B, SR B ) S A4
AR LR e A BT, AE TR H] B 1 BUIR K i 10 A RE AT PR B

2 MUK HL B BR TR T i

2.1 W] MRS Gt S S R PR

R (15 Bt 7 6 I A K LR B — R IR B, T A A i O LT
BREGYY), DS EAMY L ESE (Zhang, 2003; He and Zhao, 2005;
Xiong4%, 2007; 2009 ) . FKAF H SCRRH ISR 1T ] LA S0 K B S e At 1)
SIS 4 .
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BN FTHN7, A SCRR i 5 R BE AR AN oK BB B (v R IR R — B0 i
s ey, WIS AN, SRS, 2 RBORSE. R & =AY 2
oA R H TS e 2 AR B SRS S AT B (R B T 3L 32 2 1]

T, FCRR AR AR S T e 9 B R i
T M A YRR T T A

2006)

R - n] LUBZAOK B8 SR 1) 7 i e (Zhang, 2003)

o AR EVE B AT AT T IL R RE A ROt IR LT
Az S REIEL I T () S JE Dy REAROR (Lg%,

FRAAA HHLRHR ESRAT
&L (CCl,) 11 (C, H, N,NaO,S) xR
& {5(CHCL) #&4L(C H, CIN) i
—&E B (CH, CL) &%’ (C ,HNNaO.S) | #R
& 5 (CH,CD B AR i
mLE R 4T = p
AERECLCY HLZH® )R {5 (CHBr,)
REAE(CHCL) m& 2 /(C,Cl) —REFK
(CHBr,Cl)
mEAE =HEZ/(CHCL) —ERPk
(CH,Cl,) (CHBrCL)
=8RECH.CL) IR=X-—|ZHCHCL) | HitbSEBAILEY
—&EAFECHLCL) RX-ZE|ZHCHCL) | |BEKRRE
S|ECHLD LIZEZ/H(C,H CL) —BR
R B & Z/H(C,H QD & (CHCLO)
DDT(C,,H,Cl) TUE T R B 45500
HAH(C H,CL) EHBE(Cr,0)) TR £ = B
(C,H,,N,0)
B(AsO, ) SRYE=FR
(C7H5N306)
S&E®RER(CI0,)
HEREE(NO, )
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FeO Fe2+ + 2e-

RC1 + H+ + 2e— RH + Cl-

RC1 + Fe0 RH + Fe2+ + Cl-

B PR = R I R E R G ] B A AR MR R, R B (Fe0), HHER
BT (Fe2+) , &5 (H2). HUESR M E T s HEER 2 & S A YT I
FURE, @R A B S TR DR T S E AR RS,
K AL B By ) R K e A ) A SR DA B K B B TR e R R T R AR I AL AR
AR Al & A A Y R S

AP A BT B IR AT G ) T — A S AR B 7 AR AL RE 1 PR3, RS e AR A
FEHWE (Joo &%, 2004; Lee 2%, 2008) . fEAEMAM N, HKEE B K P IR
fit%, (D) Ak, AEEEAE /K (H202), 1£#F it Fenton S JfE (H202 A1 fH8
[Fe2+] ZMIMRIE) RIS AMmIE . o . PUEEEET (Fedt). %4k A
H(02. ) S5 AEAL TN . T IS LE AR AT, AR BB T DUAR AL R AR A K B
GRS ) (Joo 2%, 2004; Lee %%,  2008).

AR B R B RE SIS TR A TR S B V5 G IO N KR 38 . AR BT B n) DL e T
T3 4 B T e T AR RB ARG, (R0 L I O P e o S JE A B Bk . Su A, AR ER
BRI B EE B, BE RN L S By ), RIS
(38R, BB ER H K. WI5TR ] (Zhang, 2003), 44K B2 88 e 4015 2k iE 1
FUBAEHEE%, W, BhAET5 i T K.

2.2 AR B G A

DA B H SRR P i 800 (1) LA AR M 1) S e 20y K B S ) 3 g v, S
AIRENE k. Al A SR Rk BERRR L . RIBR BV YL . R =IO AR
AP A B B K 22 e T ) PR B TR R A L R SRR SRV B IO A K B R B, TR
JAE S e P R 40 A BT B 22 e T e e VL A S DR R R A i % . S 4 oK BT
8, DT RE P R A ) R B R A AR B B . I T B A
7B/ S G R AR R ) A TV

EEEREMIIT, NI ER A A2 bR v S A AR BERT B, BRI A A R B
(NaBH4) 2 Jst sl 1 (Fe2+E 34 Fed+) 2k AE B E 3. Wang and Zhang (1997) ¥k
K 1. 6M NaBHA ¥y AR M2 (W —WHL) I 1. OM FeCl3 ¥y, TRA WAL
AT DLRE Sy 43 Re g AT B P, IR A0F H OB, A K B A m it i~
B

Fe (H2 0)63+ + 3BH4— + 3H20 FeO + 3B(OH)3 + 10.5H2

TR A AR BB, R L ASAE 1 onm B 100 nm 2 [, TEREREA) %
33.5 m2/g (Wang and Zhang, 1997) , $ERirPSHE 5% (FEEH) MM (Liu %,
2005) .

Ty T AR B B ST A ISR PE AR B AR, (RNTP) J& HH H A Toda Kogyo

K] B IR R S A . AR BB SR A il (45000) SRUBMRAT T Al Al 58
JE AL A e TR R A AR B, LU RIS AE 5 m2/g £1] 60
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m2/g 2 [H, 20% (B&FELL) 1 B2 88 4S8 7E 50 nm 2] 500 nm 2 [H], 80% (B&AHELL) 1
BB L ARLE 500 nm ) 5000 nm 2 [ (Uegami 2&, 2003) .

Zhang (2006) % F BB 5 1) 77 0 HCKR A (K10 1 m) (0 SE DR A8 125 o ) K B 8,
UK S SRR B P00 21 = e BREEA v, K I8 e ] T (04 /B, BCKR AR
PE e AEEK BE A 9 52 ) [ 2 I B R RN e, A2 A P KSR (<100 nm) &

Hoch 2§ (2008) £/ FH i 20 v S g oK BB . RZ 0 VAR FH W B Bl v v 1 7 =008y
AR P R B T (Fe2+B1 3 Fed+) My B AE R A L ORI LR HIFE A 80

m2/g), MM EGCAR, B A ST 0k SRR S IR T S I i AL R
&5 800 oC) 3 /Ny, ST L1 f JE AR i B 6 -

Fe2( C204)3 6H20 2Fe + 6C02 + 6H20

2Fe (C6H507)  3H20 + C 2Fe + 2C3HB0 + 6C02 + CO + 5H20

Fe (C2H302) + C Fe + 2CH2C0O + CO + H20

Fe304 + 2C 3Fe + 2002

T 3 3% v L TR AN K BT B LA AE 20 nm B 100 nm 2 [, LR HFELE 38 m2/g
F) 130 m2/g Z [,

WS, WIS TEANK B S SR VAN D028 A R 40 (gD, 4181 T g/ 6
5 RS KR, n] DUIE— D4 m A K B S TS - (Wang and Zhang, 1997
He and Zhao , 2005). #5/80% 4 B8 44 K B0k n] DLFEAAOK B B ) 26l 1, &80
G} J2 JAE A= i B R

Fe0 + Pd2+ Fe2+ + PdO

TH 3 DA g R Al 1) B S A A B R SR e TR b, A8 A R B/ 4 B
KR o

2.3 WPKHE BT E L

AR B R ORI (RO G 70 VAR DD S5 A L 1 2 5 R A TR R R RERE, i 11
KRB, SOEEVE RSB . T HER AL KRR 2 DO, 3 DAL
WA RS R s, BRGILAEERBTBAR ] . PTLL, WTSERH SR8 E AR B
PSIOTEER, AL REPREFFF AN BB PE . 70 I RORL S R L 0 FLREZ A T8 %
R KP RS, AL AT AR B R R . . s, @ TR
B AR A K B AR E ) (He 55, 2007; Saleh %%, 2005;
Tiraferri 5%, 2008) o EAKH BB R h BB AT, SRR E A Bk
BRSO EM RRR , AEROR B R AR, RPN R M. AT IR e
PRITE A AT SR AT, AORIBIRLAE T S K P T B IR0 ] () 9 S k5 oA
AR TT, AER AR BB SRR OR 55 20 HOIR G, B ILAK BB SRR R &, ik
DR HEROR () LU RN iy RO R TR PR e 3R 3 A7 HY 17 47 A SRR m i 35 11 % A
AR R ERIME R, RS HERRERI AR o7 E, RERERINAIKE
REORLIRURL FLAE S LR IARSSEAE B S MR AT L% A I B Rty A ad8 45 (0 I iy
R LA DL A DR 1) FR0E WOK BRI OR, Al YRS AR e A I AR B
HERIRLI RN PO FRE LRI ] 2) BRI 77 Wl Pg S A 1 4%
55 3) REMINAED AT BEMERE ST, RIVESE TR R R B s AR e A5 BE R B Hh 1)
AR 4 FEERIKI A .
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R3. WK E R e A

e e SR 9K B I Bk SR AE BRE  BBEMR
(/L) B
(/L)
=13 o i MNER EREAR Z@f
(nm)  (m’/g) (mv)
PolyFlo -- PureSyn 10-30 244+ 1.5 -- -- -~
Poly(acrylic acid) 2000 Aldrich 20-30 -- 21 61
Carbon -~ Cobat 30-100 |- -~ 21 61
Starch - Alfa Aesar, [14+11 55 - 0.1-1 2-8
Carboxyle methyl 90,000 Acros 4.3+1.8 |- -- 0.1 2
cellulose Organics
Sodium 612 -- 306-1131 38-54 -- 2.1 0.2
Hexametaphosphate
Triblock polymer -- Lab 212421 |- -50+€1.2 0.8 2
synthesis
Sodium Polyaspartate  [2000-3000 [Toda Kogyo |- -~ -39+1
Sodium docecyl benzene [348.5 Acros 19015 38.3+0.9 3 2
sulfonate
Poly(styrene sulfonate) [1000, Sigma -~ -~ -- 3 0.005-1
1000000  |Aldrich
Sodium 1000-50,000 Darvan 10-50 5.2-20 -- 300 10-20
polymethacrylate and
ammonia
polymethacrylate
Polyvinyl alcohol-co-  4300-4400 |Sigma 15-105 |- -80 -~ --
vinyl acetate-co-itaconic Aldrich
acid
Guar Gum 800-5000k |Sigma 200-500 |- -- 1.5 1.3-4.0
Aldrich

3 MK BB S A BR BB AR 0 R I i

3.1 TREIEH

FUR, AR B A I S BR Y AT AR B s s RE T AR T /K Bl
F IR TR o AT A M EAT ACR M 0 U LA I iR 24 B A SR v s 5
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{DEIEE S

3.1. 1 EEHFHEEVGIN Trenton T ) 83 T g

Elliott Al Zhang (2001) 38 FH 88/ S B 4 a8 AR oK M0k 25 B b 1 7K b (1) 3 U i v g
Y, AT T EAIIIT . TR BT A A SE BT PG M Trenton T ) S T
i, B R K32 BIPYS 285 (PCE), =40 (TCE) 58 S A HMrs 4. Hy
FAKKMAEHBR UL 1.8 2] 2.1 K. SSA KRR I FeCl3 Bd NaBH4 S A, 44
KB S BB T ([Pd (C2H 30 2) 2]3) st JEE AR fl o/ 510 08 45 Jo3 M K kT o 881/ 83811
LA 1:300, §8/60 8 4 B A K BRIV S AE U VE - R AN .

T R G AFE (8 3 1 B ke B A b 7K B2 B (A9 SR /K R = AR 7Y T W 1 i
A& AR 7K R (R R K o VSR K A R U R BRI K S 2 B I R 2 1.5 K. 83
/BOE L B AFOK R B IEAT T R, 28— K, K& 890 FHRE A 1.5 v/ FH 8/
P 5 RS AR ORI Ay (B3 1. 34 AT AR ZAE I MMEH F AR . v
NFREERE [ 2 6.3 /NRFo 550K, K&T 450 FHIRFE A5 0. 75 v /T (85 / S0 5 45 a5 44
KPR (FEIL 0. 34 AN JTHUKIERD 2T D/EF THHEAM T o i NRRGEIER 23
4 /N o AR DRI N R I RN, SRR A 2 — R e B AR R RN 1) 7. 5 T
/53 BRI AR AL HAZ e AE 3. 7 F+/ 4 $ .

e RAZ 6 B, EFESHFEAT K 2GR, 33 S BT [ 38 K ) faE
AL G I AR BN TR FEA AT & o 18 38 I AR BRIV 1 B & K 8 B R 11
o ST TERRCZ AR BRSNS 1) TCE i BRASCRAE 1. 5% 96. 5%
Z e AR, ARZE BT A (DU ) (B seE . i HAEE I g
M, TCE JRREH B, B8 (FeT) M MPESR (Fe2+) I BLISE R, S8 207
W RIE 4.5 KIS T o RIS BRSBTS A K BERB RS T 4% 0. 8 2K
/R o FLAR SIS R B R K pH SZ 4K R 1 R BTt w5, AR IR (ORP) R

B

3. 1.2 LB EE BiEMN Jacksonville i [ T2 HEHb

Henn A Waddi11 (2006) 3R T — 138 FH 58 A4 00 25 (1) 58/ 61 B 4 38 4 K DR B4 A b
TR IR TR . TR e — (R A A Pl & BLIE M Jacksonville
TR S SR, B P R K2 BIDY S 4 (PCE), =R & (TCE) 3 &
FEMIVG 9 . AK BB 88 h PARS Environmental 23 &) 324, 40K BEBT 88 1 2 11 B
FAMRIEEY), FAREE & A0k B S 1 3R T PE A B R /K s B RE . $R A
IR AR — B 0 RS, W HAE e B S 88 s 38 ) 3 vl FAE B s
Jngsl .

AR BEL AT S 1) S T8 30 pp RN [ ()9 5 7 X 5E ik, B BB S AT R K BRI N o
FLAE ST B BE S 0T DUV SR S 2152 5 Gy e i T W 3, i S KA ERVE AN
2 B FE (L GO R AE - R KR (PR . NGRS B /KR LIRS [
IRFPR s P IR R, AR VS e R A . AEAOREE TRED, 10 v/ FHAH
KSR A ORI 10 I ELEES FLEATG Yo i I [ 3k . Hh R /KOG ER R AU
MR KA R e, e R BLAIOK B SR A 1%, Il ESKHE AR T . H K
PEERENEAT T IR B5—IR, AKREBIRIR FEAE B AR TR ) 2 v /T N2 4. 5 58/
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T, VESTTE 2 12. 1 FF/ 405, 483 132475 FRAPKERATR B E A R . 5 R,
AR BRI RS 2 4. 5 o0 /T, VESFREEAE 11,4 FH/ 4383 17. 0 FH/r 82 [H], 48
15897 FHAA KSR AN T o AEAR TRER, 4838 150 2 T &K Bk 0 N
R

AR B B S e AR I — AR I B R B, I 1YS G iR B T R AR
8%F 92% [H], Hu NG R e PR T 99%. ESMIEOE FIRFR, 40K
B S MBS TV e AR A W B, T B T Vs e AR R . AR R
HUROKAVG Y, BIEYITRE, MR AR S WO, AR B R S S e AR S
B H, SRYEAEE R SRR, 2 ARAEYIRE S SR RSN, A
AT S RN I AT 1K 7SRRI B R B A [ ek ) K B R L
AR R SRR S AT R R T4 45%. I8 AT RE AL HH R AR BT BRI B L B,
A€ 11y AT 33 ) 2 B BT I o

3. 1.3 SEEAIBh e i Palo Alto s 1"

He 2% (2009) £ L Hiu 535 RO G 1A 2 Jt 2 4 i A0 oA B S R e/ S 88 < JB A0 K R
RE, S 5Hs 35 G R SRR AT VR B —flE] %2 PCE 2535 SUCH B0 e )3 . B
37 B AR B S ) H AE R DRSS OB SPOKREORL A TG PEARURL R, B 14K
REORLAE T B e R (1) P 3 A e AT R B SR o DU M AR BB B8R ] NaBH4
B Fe2+10071%, AERMRERET, RIERB AN T 4i4E 3 (carboxymethyl
cellulose) ff: RAK B SRS E R,  HIAHIHIRORORL 2 15 TR RZ 7 iAE L
I3 S (0 A1 OK BT GRS/ 0 O < oS APOR OB R H B 5 B 5 . S L IO AR B
SRR/ B < o A R DRV VR A T P SR A — i Y (Push—Pul 1) IR, AR
Al AR DR N (IR IR D S B RV R BE T IAATRAR D 1) Tl
A2 TVRAE I B35 e A A K BT R B/ e A R T AT, SR I A
KFEURLBE L B EEE S 2T, AR i BRI AP OK ORIV 3T 5 2) AOK B SR B/
EEAKBRLRESIEL AT, (H2 BB EEEATRR, VESSSAR 12 /MR NI %
LHBBIRE

LLEAEAH TRERGIBTR 1) WK EERIE W s 218 TR A2 e, £
TS WA BTG A i, 2) MUK BB EREE A ) B O L3
Mg aeyys 3 ) EEAIEER, AR EEBESI{E R DL MRS Bl — e iR Bl

3.2 AR B B o/ R Tk

AR B BRI/ I D vk A B A HH R TR L HBE AR e, B 2
Vg [ S RO, AR BB SRS . B L AR BT S Y/ T vk
AR B PR, SR, B RE S, 0 ) B SR A K B S A B
MR KRB Y — RS/ R 7. G0 AR PR R KB 2k, 7E b
[ BLAAOK B SR A 1%, PRI S 4T AR .

HCAMAOK BB SR IR i/ I 7 VI8, HBE N, ROPRR ik, R A

S, KJBRZEAE S . B I R TN, SRR AN K BT S
BRSBTS o WRIUER I3 4 98571 FH e 8 58 1R IR R s K B S v N
IR A B R T A S a0 s SRR A K B B VR S AN, AL
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AN BT BV SR TR A DT N R, B BN K BT B R A R R .
IK RGN SR e AR S B, alE B R AR IR S KR &), A R
PR . 4K BT B I A ER  (USEPA, 2008),

3. 3 B EALERS

B 5 K B S AR BR BT B AR B D 2 BUNMBVE, i BT LSk B
B EMPUER . K 4 ST SERK B SR AR S

R4 - WOKEHEEILER] (USEPA, 2008)

5t SIS KK BIR £k BV7 7 Y B
Crane Polyflon PolyMetallix www.polymetallix.com
Lehigh University Fe/B www.lehigh.edu/nano/environmental. html
Environmental Restoration  [Nano-Ox www.ersllccorp.com
Services LLC
OnMaterials LLC /Loy www.onmaterials.com
PARS Environmental Inc. NanoFe . and NanoFe WWW.parsenviro.com
PlusTM
Toda Kogyo Corporation RNIP
http://www.todakogyo.co.jp/docs/en
glish/products/efm.html
VeruTEK Technologies, Inc. |G-nZVI www.verutek.com

4 ANOR B SRR 18 i ) ] R B i

AR LA B AR 7K 38 h (75 e 2 — S LSBT (R8s, /£ LREEEH]
T DA 3 L6 R R B

1) AOK BRI A s H TSR B S0 i 35 (E M KA &860 — $150/ 27 BIR
RBUREIA I AR H AR TR, AR B BB 0 AN AT S AR ER BB AR BT ¥
AR H o 2 5 B T AR 499K B s R (R AR & o BT pAS B 1]
#48235 — $352/5L U7 KB TG R, PrLL, SR AR,  ARAE A AR BB R A
By, BEARAAAK BB 1) A 2 HE B Z BT 1) Bk e

2) AR BB TR AAE M KR - AR B S R, ANVERE BTG G S,
Al AR SR 4R K BUROK AP AR S JBE o A K BB Bt i A 2 5
s AR BL RS E g e AL, BRI BB 1 o AEAOR BLE SRR d i RE vh, 0
3 AR B e BLK DUR KR IR e B, it R 58 20 B e . L iusse

(2005) &, Toda Kogyode ik (AR HLEEE, b BB e/ 1 £526. 9% £ 0. 3%,
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LRI {E A B s AR e i o [RIIRE,  APK LR SBREDR A SR (M) R0
TuAEHE AR R R 5 S R R, M KRB S s . o L, KRR
IREEBE MY, BRFREAM TR, FEH T K e @R AR H A7 PR ER AR -

R 5 - MUK B BB AR BRSSP il LRE [ A K # HY (USEPA, - 2008)

TEREH R AL 13
BREER BRERE REITREFP BURE
() = H
Naval Air Engineering $255,500 - $213,000 -
1
Station, Lakehurst, NJ, USA
N . . _ —t Y 24
aval AlI.‘ Station, ) $260,000 $110,000 $352/37 75 K
Jacksonville, FL., USA
Patrick Air Force Base, FL,  [$4,000,000  [$2,000,000 [$70,000 $235/37 75 K
3
USA

LETREFTRA | TERBENKH:$24,400, SRR 2 H7:$58,400, HARIRE:$18,1000

2. PR B FUERARAS: $37,0000 BITREF TR | REUENKH:$52,000, RERDH: $110,0000 740375 KZFH
TR,

3. BARA: gAK B FRERR A $1,000,000, 3E S 52 E: $1,000,000, 170003 J5 K Z55R L EFAL T2,

3) ACKEEERRLS AT W EPE, WPKEEEIE TR, STy, K, AUK
IR RSB o7, AR BB ORI R A, B RURL M B S RA. (E75
AP L ORORL (10 55 i L REAE R AR MW 2 T B AR iyt R AR 38 rh (V075 e il
EANRE DR AR B 47, JUHOZ PO BRI h 1075 5, 7 BAR R[] A fig
e LSBT A A, AR BRSBTS R 14 55 iy ] B B A - AN
o AKEAEHIAE A

4) WUK BB IR R PR DA, AKRTRL Y B A2 RIS B 2 IR BT
P RAOK ORGSR ORE o] BER R E B NI, 3 A A e ) 35 735 (Karn
Ty 2009) o A AL, NPPEROK B SN B R B 2 . T8 T e R A
AR B SR AT I A HE S o ANIE,  ARABAS SR8 10 1, AOK B A e
PN N KRR, FEERETH S MEEEAREA IR (FE3-5KREAND, BRESIE T
U ER B B NSRS BRI A IR . D4t AR BB B AE B 5 v R0 55 iy LU
ROGERBIZEMZND. I, ANSCEHRA, AUKE R B ERE N st g
2N AR AT BE ER BT eI IK Th A LU A A2 P H AT

5 4k

=

AR BLE B ) ERERC 90 AU e bt LAAR, A Ry R ER BB AR BT (1038 T 38
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RIS F RS I B SRR RE,  SOKBE LB AREAT R0 DRI I A
AN B GRY, U5 WA I B AR AR A 2. o HLAAK B R s LA
PHBAEANM Y, B2y gt ACRT LA T ot B4R, w] LR 25 B BT i 2K &)
HIOIZHE, SSETF . 535h, APKEEEAE N b g AeaR, fifst
AR LS AR I B AL A, A AERAE T RAFIME, A AR
AP B AE . H AT B 2B T o8 2R B =T, AR, Rt AEdESe
AT JEEH 2B 0 TRE o il 25 R B Sl A e P 1) AR DL R AP 3 oK
BRI R BB I IE DR, BT RE AR R B AR T A R E 2 1

Ao

6 5l H Ik
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Commentary: Deep Thought from a Book

Looking East and Peeking West (Z: 7K /i ¥2) (Dong Zhang Xi
Wang) (2010)

Author: XiaoYi Liao (% X), Publisher: San Chen,
www.sunchime.com.cn

Reviewed by Yue Rong, Ph.D., Editor-in-Chief, SCCAEPA Online Journal

(March 2011)

| am recommending a good book entitled “Looking East and Peeking West” (45K
i) (2010) by XiaoYi Liao (ZH% X). Usually, “45KkVE*2” in Chinese means
“looking around in all directions.” However, the title of this book has given more
implications underneath the superficial meaning. Subtitled “Environmental
solution formula”, the book is about discussions among people beyond
environmental professionals from “East” and “West” culturally across the globe.
The author, a philosopher turned environmental advocate and practitioner,
interviewed 20 people who represented a wide range of cultural and professional
spectrums with the subject of current global environmental challenges and
solutions. Among people who participated in the discussions include a world
renowned physics scholar, professors in history, religion and philosophy, a
traditional Chinese herbal medicine doctor, editor-in-chief in the World Cultural
Forum, an executive director of the Environment and Ecology Protection
Association, Vice Minister of Environmental Protection of China, and former
Under-Secretary General of the United Nations.

The book is about “the East meets the West” perspective to re-think the solutions
to current environmental problems, challenges, and solutions. The author and
the people in the discussion believe that the solution to the global environmental
problems should be a holistic approach based on not only modern science and
technology (hardware), but also on people’s conscience, mentality, recognition,
determination, behavior, and cultural traditions (mental power).

For last two hundred years or so, humans have been proud and joyful with our
revolution of industrialization. More than ever in human history, we have enjoyed
an increase in the quality of modern life. We have enough food to eat, modern
house to live, computers, and modern transportations. @ We also have
technologies to send humans to the moon and knowledge of decoding DNA. The
capitalist system developed in the West has driven people to strive for the best
and for the most.
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It seems human abilities and resources are unlimited and improving with time.
However, what we do not have is the unlimited natural resources on earth
commensurate to the human resources. We are using out our natural resources
to pay for “the best and the most.” The current global environmental crisis is
actually a clash between human desire to get the best and the most and the
limited natural resources. “China uses 30 years time to finish what the West had
developed in the last 100 years, but ironically, the 100 years pollution due to
modern industrialization in the West all showed up in the past 30 years in China.”
Said one of the people in the book. Should today’s China also follow the
experience of last 100-year pollution and remediation path in the West?

The author believes that the current thinking to deal with the global
environmental problems is too linear and too compartmental. People only see
the piece of the puzzles instead of the whole picture. Using the global climate
change as an example, the author thinks we often misconstrue the deep-rooted
social and economical problems as environmental problems, then simplify
comprehensive environmental problems as a climate change problem, then
make the climate change problem into energy problem, which then becomes
energy development issues and energy demand issues, then the energy
development problems further lead to reusable energy strategy, which leads to
new technology and capital investment, and so on. All of sudden in the cascade,
we lost the full picture in the global environmental and natural resources
problems.

Then, what is the solution suggested? The answer is to see the whole picture,
so we can find the balance between human and the nature. The author suggests
we re-think and re-visit what the deep-rooted Chinese culture which our ancestor
left for us to strike a balance between human desire to want a better life and
consideration of environmental harmony. Using the analogy of Western medicine
versus traditional Chinese herbal medicine, the author suggests the Western
medicine is a surgical method for a quick solution to remove the problem
(relatively fast), while the traditional Chinese medicine is a systematic approach
to tune the whole body into a harmonious working system (relatively slow). Each
approach has its philosophy behind it and its way to reach the ultimate goal of
curing a disease. Relatively fast solution may leave a long term repercussion.
Relatively slow solution may not be able to stop the bleeding. However, if we can
be smart enough to use strength of both, we certainly will be better off. Therefore,
why can we do that with our environmental problems? People on earth all have
professions and are doing different kind of work. Now, they all come together to
face the global environmental crisis. The West has modern industrialization and
pollution remediation technologies, and the East can offer 5000 years culture of
harmony between human and the earth. Now, it is the time for the West to meet
the East, or vice versa, for the sake of environmental protection.

The East can offer a traditional perspective on the harmony between the
mankind and the nature. The Chinese traditional philosophy believes that the
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earth (i) represents the physical world that we can see and feel, the heaven (°X)
is the “invisible” world that we cannot see, but can produce mental power and
energy. The human is the one connecting the “earth” to the “heaven.” Then, the
solution should be with the human, with each one of us.

Therefore, the material things we strive for everyday (money, big house, beautiful
cars, etc.) may not be the only thing that matters. Maybe there is something
invisible and intangible that also matters to us. We may need to think that way
when dealing with our environmental problems which may relate to the “heaven”
as Chinese defined it. The Chinese traditional religion “Daocism” says that “dao”
is a way of life, and can be understood, but cannot be articulated in a regular
layman’s way. Human behaviors follow this line. Indeed, sometimes, we do
something that we cannot explain, rather just follow the instinct.

So, let’s follow the instinct. The solutions of the environmental problems lay
among each one of us. That is our mental power, mentality, understanding,
recognition, determination, actions, and behavior. Maybe we should recognize
that our current popular thinking and mentality of capital values is not right for the
environment. Maybe we should change the way of our life and re-evaluate our
personal benefit and value in the benefit of the environment. The best and the
most the Western capitalist strives for may not be the best after all.

Maybe next time we enjoy a recreation like skiing or scuba diving (disturbing the
nature), we should also think to play a game of chess (less disturbing the nature).
Maybe next time we put our laundry into electrical dryer, we should also think to
hang the laundry under the sun and let the sun dry them. Maybe next time we
get into our automobile, we should also think to use a bicycle instead. Maybe we
should recycle the bottles after we drink the beverages. Maybe we should not
have so many pair of shoes and so many shirts? Maybe our modern life is very
wasteful in many ways? Maybe, and maybe . . ..

So, what do you do for the environment today?

(Acknowledgment: The author would like to thank Mr. Gensen Kai for his review
and comments.)
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Southern Caolifornia Chinese-American Environmental Protection Association

TR EANIRRBE SCCAEPA

A non-profit organization [501(c)(3)]
P.O. Box 90783, City of Industry, CA 91715-0783 www.sccaepa.org

§

Fourth Symposium on Global Emerging Environmental
Challenges and Government Responses
Global Chinese Scientists Environment Forum - Special Session

Presented By
Southern California Chinese American Environmental Protection Association (SCCAEPA)
Professional Association for China’s Environment (PACE)
Global Chinese Scientists Environment Forum (GCSEF)

Support and Co-organizer Agencies: Chinese Society for Environment Sciences,
Overseas Chinese Environmental Engineers and Scientists Association, Chinese
Environmental Scholars & Professionals Network

U.S. EPA Region IX, Cal EPA-Los Angeles Regional Water Quality Control Board, San
Diego Regional Water Quality Control Board, and California State University at San
Bernardino,

August 18 — 20, 2011

Hilton Los Angeles/San Gebriel
225 West Valley Boulevard

San Gabriel, California 91776

You are cordially invited to the Symposium on Global Emerging Environmental
Challenges Government Responses. Preliminary session topics are listed below. The
symposium will include two days of technical sessions and a one day technical tour.

Forum topics: Green Industry, Low Carbon Economy, Alternative Energy,
Eco-Recovery, US-China Cooperation

Symposium topics:
»  Governmental Management in Environmental Protection
»  Water Resources Protection
»  Air Pollution Controls
»  Solid Waste Management and Recycling
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US National Pollutant Discharge Elimination System (NPDES) Program
Lake and Reservoir Management for Eutrophication

Low Carbon Economy, Green Industry, and Alternative Energy

Soil and Groundwater Remediation

Brownfield Redevelopment and Land Use Management

Marine Environment Protection and Coastal Environment Management

YVVVYYY

Please send the abstract to:

SCCAEPA

P.O. Box 90783

City of Industry, CA 91715-0783 or email to: sccaepa2011 @gmail.com

Invited Speakers (preliminary)

Dr. Paul Bishop, Program Director of Environmental Engineering Chemical,
Bioengineering, Environmental and Transport System Division (CBET), US National
Science Foundation (NSF)

Dr. Stephen Shu-hung Shen, Administrator of Taiwan EPA

Dr. Chung Liu, Deputy Executive Officer, South Coast Air Quality Management District

Prof. Jiming Hao, Tsinghua University, member of Chinese Academy of Engineering

Prof. Shu Tao, Dean of College of Urban and Environmental Sciences, Peking University,
member of Chinese Academy of Science

Prof. Zhong Ma, Dean of School of Environment and Natural Resources, Renming
University of China

Prof. Zhifeng Yang, Dean of School of Environment, Beijing Normal University

Prof. Yanqing Wu, Dean of School of Environmental Science & Engineering, Shanghai
Jiao Tong University

Ms. Lida Tan, Director of China Initiative, U.S. EPA Region 9

Symposium Highlights

»  Excellent speakers (high rank government officers, world class environmental
experts, well-known university professors, executive officers of international
corporations).

»  Contemporary environmental topics that most developed countries are currently
challenged with.

»  Most of the materials presented in the symposium are from State of California,
which has the most stringent environmental regulations among 50 states in the USA
and well-developed environmental industry (over 100 environmental consultant
companies and numerous environmental equipment manufacturers)
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»  All presentations and site visit guides will be in Chinese.

»  Great opportunity to network with the US environmental community, i.e.,
governmental agencies, universities, and environmental consultants.

»  Symposium is organized by a non-profit professional organization

Site Visit Trips (subject to change)

Trip one - City of Los Angeles Hyperion Waste Water Treatment Plant, West Basin
Municipal Water District - Advanced Recycled Water Facility

Trip two - Southern California Edison New Technology Center, Miller Beer Factory —
Waste to Electricity Project

Trip three - Brownfield project one — Douglas Park Development,
Brownfield project two — Campus Playa Vista Development and Fresh Water
Wetland Restoration

Guided local city tours for spouse and family members
Golf tournament (optional if enough interest)
Tour visit to other cities in the US

Potential Participants

Chinese regulators in government environmental protection agencies

Environmental professionals in major Chinese corporations

Professors and researchers from Chinese universities

Chinese professionals from US governmental agencies, universities, and
environmental consulting companies

YV VY

Registration fee: US$300 / person (Fee includes lunches for 8/18, 19, and 20, and
dinners for 8/18 and 8/20, symposium materials, site visit transportation)

Symposium Steering Committee
Committee Chair

Jian Peng, Ph.D. Environmental Scientist
Orange County Watersheds Program

Deputy Committee Chair
Eric Wu, Ph.D., PE., Unit Chief, Cal/EPA Los Angeles Regional Water Quality Control
Board (LARWQCB)

Members
» Hung-Li Chang, Ph.D., PE., Air Quality Engineer, California Air Resource Board
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Rebecca Chou, Ph.D., P.E., Section Chief, Cal EPA LARWQCB

Dan Q. Fang, President of American Green Environmental Academy of Science

Steve Fan, P.E., Plant Manager of Hyperion Wastewater Treatment Plant, City of Los
Angeles

Eddy Huang, Ph.D., P.E., Air Quality Director, Tetra Tech, Inc.

Jim Kang, Ph.D., PE., Senior Vice President of URS Corporation

Yue Rong, Ph.D., Acting Assistant Executive Officer/Section Chief, Cal/EPA
LARWQCB

Weixing Tong, Ph.D., CEG. CHG,, Unit Chief, Cal/EPA LARWQCB

Guangyu Wang, Ph.D., Deputy Director, Santa Monica Bay Restoration Commission
Jason Wen, Ph.D., P.E., Assistant Utility Manager, City of Downey

Yu Yang Gong, Ph.D., P.E., Managing Director, ESD China Limited
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Call for Best Student Research Awards Papers

Deadline for submission: July 7, 2011

You are invited to submit a research paper for 2011 competition for Best Student Research
Awards sponsored by the Southern California Chinese-American Environmental Protection
Association (SCCAEPA). There will be one (1) $1000 award for the 1* prize winner, and up to
three for 2™ and 3" prize winners.

Topics and Eligibility

Topics are limited to research work related to environmental protection issues. The research
work may include on-going research or published after January 2010. All levels (Bachelor,
Master, Doctorate, J.D. or other professional degrees) college students are eligible in the
environmental related fields, including environmental engineering (environmental, civil, chemical,
and engineering geology) and sciences (chemistry, geology, hydrogeology, ecology, biology,
toxicology, climatology, atmosphere science, earth science, soil science, air quality, water quality,
and hazardous wastes), public health, environmental studies, environmental laws and economics,
urban planning and studies. Individuals may submit only one paper. The applicant must be the
primary author of the paper.

Submission and Format

Submission shall include: 1) a presentation in PowerPoint slides format that may be used for a
Poster presentation, 2) a cover letter or e-mail to describe the student’s education background and
updated resume, specific role and contribution to the research.

All required materials shall ONLY be submitted by e-mail to sccaepa2011@gmail.com by July 7,
2011 for evaluation. The selected presentations will be displayed as Posters at SCCAEPA Annual
Meeting on August 20, 2011 at Hilton San Gabriel, 225 West Valley Blvd, San Gabriel, CA 91776.

Review Process and Judging Criteria

Research project will be reviewed by a student award committee. All corresponding authors will
be notified by August 12, 2011 of the result on their submittals. The selected paper will be
eligible for Poster presentation and receipt of the awards. The authors of the selected papers will
be responsible to prepare their posters on 3 ft by 4 ft project display boards (up to three per
presenter) and present them in the designated area during the 2011 SCCAEPA Annual Meeting.

The research project will be reviewed and judged on the basis of the following criteria:

¢ Relevance to the theme of environmental protection and significance of the work to a
broad audience

Application of the academic research to the real world problems

Originality of the work, including new concepts, innovations, or data

Scientific and technical merit

The completeness of the project, clarity of presentation and quality of the slides
Student’s specific role and contribution to the project.

Contact

Please contact Student Award Committee via e-mail at sccaepa201i1@gamail.com if you have
any questions.
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