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FOREWORD

[ am honored to write this foreword to the professional work of Muzhen Lu.
We met in the early 1980s at the Virginia Institute of Marine Science (VIMS),
which is the School of Marine Science for the College of William and Mary,
where she was obtaining her Masters degree. 1 was a faculty member and
researcher at VIMS and she signed up for a research project with me on oil
spill response and contingency planning. All her work shared a common
theme: using science to understand and manage the effects of energy projects,
and other types of industry, on coastal environments, which are among the
most ecologically productive and sensitive places that we all value for a wide
range of uses, including commercial and recreational fishing, tourism, parks
and wildlife refuges, in addition to maritime commerce and industry.

The first paper in this publication Muzhen wrote while at VIMS. It analyzes
sediment contamination in the Elizabeth River, a river in southern Virginia, a
state which is on the Atlantic coast of the US. The Elizabeth River is a
tributary for the Chesapeake Bay that is famous for its blue crabs, clams,
oysters and striped bass. Petrochemical terminals lined the river shoreline and,
due to many years of poor environmental practices, the river became so highly
contaminated that it was regarded as “dead.” In this paper, Muzhen
investigates PAHs (polycyclic aromatic hydrocarbons) which are highly
persistent and toxic contaminants and shows that the levels are four orders of
magnitude higher than in nearby rivers. This work was important because it
provided a factual record of the high levels of contamination, which helped the
environmental managers and industry understand the problem that they needed
to remedy. Her research contributed to the Elizabeth River Project, which is
the catalyst for restoring the environmental health of this great harbor river
through government, business and community partnerships.

The other three papers in this volume represent her work in Vancouver, a
beautiful coastal city on the Pacific Ocean in British Columbia, Canada.
These papers examine the effects of the operating activities of one of the
energy generating stations of the British Columbia Hydro Company. In two
studies, Muzhen examines the environmental impact of using chlorine to
control organisms (mussels and barnacles) that can foul the water intakes
which supply cooling water to the Burrard Generating Station. Her papers



focus on balance: finding the optimal combination of chemicals and
temperature to minimize the environmental impact of chlorinated waters while
maximizing the effectiveness of the cooling water intakes. The last paper in
this volume examines another important issue associated with the Burrard
Generating Station: the adverse environmental effects on juvenile salmon from
the cooling water when it is discharged. This important research provided
evidence that the heated cooling water that was discharged into Port Moody
Arm can result in decreased in the growth of young salmon, which is a very
important fishery in the Pacific Northwest, if they remain in the thermal
plume.

Muzhen’s work remains timely and relevant. The need for clean energy is
increasing. Unfortunately, cooling water is used and the impacts of the
warmed cooling water discharge on coastal fisheries, particularly on larvae
and juveniles, are being closely examined. Industry is challenged to find
environmentally compatible solutions to energy generating and government is
challenged to protect the coastal environment and assure its citizens can
sustain their desired lifestyles. Muzhen Lu was the best kind of
professional — one who would work to find a way to balance competing needs
and priorities, using the objective tools of science. Her work is a tribute to
her positive philosophy and a valuable contribution to her profession.

Unn Ftayward Walker

President

Scientific and Envirenmental Asseciates, Tncorperated
Cape Charles, Vinginia, USTA



f%'

ARREXRRDNEARXEERTF. 80 FRWHEMAHFRE
W VLB B I (VIMS) sk To 8 Br i TE 72 R 30 B2 I 09 U PR AL 2 2 A0
LT &M, AVIMSREAREHR AT A, il 4 2T KW —1EH
Rl KEfmEAFRFAHGAALEE. WA TESZET —E£R
EAR: MERRMAEERRTACTIEMITERRNRE. LELE
RERE T RAEH IR N T . EEHRPINEERBREN A E
B, REX. MEFELAHREE, EHERXBRBAIEEY, AF
A

AEWNE-REREDEVIMSEHEY . ToW TR ES &7 W in#E
o, BRI EEHERE, EAAEFEEHE. ¥\ Chesapeakeif i ,
MEREFLNECER. BH. HEFEAWER. LT HF S m kT
EX, ARFERZER, AAGETERAT " R"T. EAXE, £
HEWPAHs (SR FFRE) REMMWHEWT LY, FREE AT
FHAERME RN OERER EH TN EFERE AR CRETH
ROy T A AT, B SRR A0 PT S IE FoAe A A T B P 0 B A o B
B WHPRDAABRHENAREKT B ©EPHLEREREA
W ORI A EIE

AEWLCZRXERB T AR EN THE, AR —EERTHL
B mE KBCE W X BH G RT . ERXFRARBCEH —HAE
WHHEEEEYHERNYE. ENEHAR T, B2 T EBurrard
REMHARMABTE T HALEREHARBEEIESNPE. BN
ERARZRTPE RBMEARMEENZEAGERCARREENY
BN, HANAEELERAR. RE— B XELAKBurrard X E
W E—HERRA: HRHAAAR =X Y AN ERE. HREY
e A& A\ Port Moody 8 i in 8 T #5481 Ak AT 7] 88 38 4R 40 /0 Z X AR R
&, MAFERRFEBLD —FHEFEENES.

ROWLHEEASBZ R HSHER. e3P kRN F ki
B, TR, HRBRNANARTERYE, SRS EMY EF

iii



FARE. EXRFVRREROBET %, ARITE AREEER
W, RENRIFOEE R BEEDEETEREHERZ — (4
RAEBHMETE, BXETERPEARTORETHE. O THER
Hipw E T A B E, 2HMWTENTENER.

%o BRAE - KR
HH

LELE RN,
ERWEA, BERE, £H
2005



e A

BESLL, H4FEH. EX
4 : Doris.

B, BRI, SHAER. PHAEERREESUSEES
T

19491 £ 7 H 12 H (BB 6 A18H) £, HE FEM LHEA

1960 F B E R ERTERFE, FAELRALRALUER, £F <
F, BETHEMERX, BEL LM

g, AFEFBRTERELHARE 187 F 4T REH T+
BRAF o

1980 48 39 3%, WX T M BAE. RELH “XHAES" 24%F
—#HEE (ER2ERES) 24, RXEREBHEERZENE,
B 2E 20, mMmUMBE: "RORNEAEMER, AEW
A 7 ZBEEHEBNAMBE N ER, BRAREMLE R,

1983 £ £ 1990 R A AT AR oy H G F T AN F, REEFR
BRBEERTHELEN, REEA SRRERSmEFTREZE AR
FE W AE 2B mEAFHEEMEERN,; BFIHERK
RS, AR N KR Y WA B AT LT R R
MG ERE MM WE i E e R HEFHED Y
NERFEREHFA L. FRAEFEABERGRAFTTE, T 1989 F4kHf

v



EHRMNERRA RN R ERR R, TAMETEHEFE AL
Gl AR R A RRRFETENEE S A A% W T AR B

AVEHEFEBELE TR, #EARSRIEME, ERBHRRE
R ARTEEFRENELGERYTHEERRA SR ERME
R

1990 F M E e KBFET, FERBREFEE SN EVS.
BREEEALEURCKXY ARG . BLATR R 3T 8 4R
HHE, ARKREEXENRENRLTE, BEAHAFEERE £
100 fEPPBIR & % 10 {PPB, KigERARERMALAEREKEE, HE
BABRBERAERENN T RBERD B RN E EFAEARLELE
HRENFEHERAENT. A, EFHBTRETAMAREAR. &
A, WRTPEFHERE, g XEARBEREERYTHFIET
#, k&L F8. REREHBOAKE, WEETHARL HHAFE
ARFHEBT R TAEE R Lk ok 0 B R EE AR o KF 3 Fo bl & ik
EH .

M ERBL T ARTREREAME T BEERESEKELE LY
BEwERN RN E RN EEERM RN AR, TEFEEMERME
BADNERES L e S

1999 AT Rtk1, Bl TRTEE] , BOERREHE, UK (&
TEEEAN] , BIHEE, BER A VREEE D AREGZHAL,
FROCHMETRGHEAR, 1 BFE R EWE HEZ2EA.
HERG T CESE,

20034 10 A16H (BE9HA20H) THF=-WEHALZMEEFER
AL EWN, FF 62K, RENMERBEFTETEE (Ocean view)
EE. s EkELSLHM FELNE S W

EEKEE B H%E

Wy EA S BABRE, MOBR;, BARE, BAZE.

Vi



INTRODUCTION OF AUTHOR

Lu (Doris) Muzhen, with a master degree of Arts, was a senior engineer and
marine scientist who held several academic titles such as Committee Member,
China Marine Environment Science Organization. She was born on the twelfth
of July, 1941 (eighteenth of June in the Lunar Calendar) in Chongming county,
Shanghai, China.

After graduating from Shanghai Chongming High School, she was accepted
by the Department of Chemistry at Peking University in 1960, and after six
years of study, graduated with a Bachelors Degree in Physical Chemistry. For
the next ten years, she worked with the Seventh Research Institute of the Sixth
Department of Mechanical Industry, specifically in the 14" and 18™ Divisions
and the Institute Headquarters.

In 1980, at the age of thirty-nine, Lu Muzhen was granted the title of Engineer.
In the same year, she became a member of the first group of scholars to study
overseas since the end of the Cultural Revolution. Studying under a full
scholarship, she spent two years at the College of William and Mary in
Virginia, U.S., and received the degree of Master of Arts from the School of
Marine Science. She decided, without hesitation, to come back to China and
serve her mother country in spite of the fact that friends were strongly
encouraging her to stay in the U.S.

It was a very fruitful period from 1983 to 1990 when Lu Muzhen was
employed at the newly-founded China National Offshore Oil Corp. (CNOOC)
in the field of marine environment protection. On numerous occasions, she
either joined or led professional groups to Great Britain, Norway, Denmark,
the U.S., and Canada for technical exchanges. She invited foreign scholars to
teach in China and organized domestic scholars to discuss and set up
regulations under The Marine Oil Spill Emergency Act and to implement the
Act within the company. As well, Lu Muzhen assisted and directed regional
departments’ environment protection practices in the south Yellow Sea, East
Sea, and South Sea where the company’s subdivisions were. While taking part
in many international symposiums, Lu Muzhen, for the first time ever,
reported the future problems that CNOOC would face in its great effort to
protect the marine environment. During her service at CNOOC, she was
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promoted to Senior Engineer and Director of Environment Protection. She
became a member of several technical organizations, and was elected
Committee Member of the China Marine Environment Science Organization.

After immigrating to Vancouver, Canada, she worked at BC Hydro, E.V.S.
Environmental Consultants, and C.X.Y. Chemical Inc. Through her own
initiative, she studied and implemented the control of chlorine discharge to
effectively improve the marine bio-environment at one of BC Hydro’s
generation plants. In these studies, the chlorine discharge set point was
effectively reduced from 100 p.p.b. to 10 p.p.b., resulting in minimal harmful
chemical effects on fish, mussels and other marine organisms living in nearby
ocean water habitats. This successful project saved millions of dollars for BC
Hydro and was introduced to others generation plants by the BC Provincial
Government.

Lu Muzhen received the title of Marine Scientist by the Canadian International
Development Agency and took part in its aid program, advising China on
multiple environmental projects including: the improvement of harbour water
quality in Shanghai, Qingdao, and Qinghuangdao; the selection and
coordination of managers and scholars from the above harbours; and the
training and coordinating of technical exchanges with the Waterborne
Transportation Institute, the Ministry of Communications, P. R. China. She
loved her work in marine environment protection, believing that it affected
everyone’s living conditions, and that its importance lay beyond ail national
boundaries.

After her retirement in 1999, she organized a “Particle Exchange Committee”
to search for the true meaning in life, published booklets for the Committee,
and organized lectures to share information on unknown life form changes and
studies of the human body and soul. At the same time, she volunteered for
numerous local community organizations, including a library, a food bank, a
police station, and a local community centre.
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At 3pm, on the sixteenth of October, 2003 (twenty-first of September in the
lunar calendar), at the age of 62, Lu Muzhen suffered a fatal cerebral
hemorrhage. She was buried in Ocean View Cemetery in Vancouver, Canada.
Her tomb will eventually be joined with her husband’s, and will share a brass
marker with the engraving: Be totally free in the afterlife;

Be always together in the same belief.

Her motto was:  Always act with a clear conscience in doing and being;
Be kind to others; service begets happiness.
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EDITOR’S WORDS

It was not her plan to compile her thesis and essays on marine environment
protection and print them as a collection here. Since her leaving us for the
peaceful afterworld, we could not stop the sorrow. In order to remember her,
following the practice of our ancestors, we have collected four of her works in
an effort to share them. I led this project and edited this book, Marine
Environment Protection. Essays by Lu Muzhen, which is in front of you now.

There are some notes I’d like to explain about this book, as a reference for
your reading.

First of all, let me tell you why the book was printed in English, and not in
Chinese. Muzhen’s original version was in English, and our family now lacks
the technical background (Ming is a CGA, and Wei is a software engineer), to
translate the text into Chinese. That’s the first reason. Secondly, we listened to
our friends’ suggestions. This publication will unlikely be read by non-
technical people, hence it has a limited reach in terms of its readers.
Translating it into Chinese is laborious work. If someone in the field of marine
environment protection is interested in this book, (s)he would likely have
enough technical background and sufficient English language skills to read the
original English version. For these reasons, this book was printed in English
only.

At the beginning of each essay, a summary has been translated into English so
that readers can easily know what each essay is about. In addition, I have
offered background information on the essays written by Lu Muzhen.
Hopefully, it will aid you in your reading of these collected works.

The first article, "Organic Compound Levels in a Sediment Core from the
Elizabeth River of Virginia", was the Masters Degree thesis Muzhen wrote
from 1980 to the Fall of 1982. She used to tell me about the hardship and
happiness in studying overseas. The first round of courses the school asked her
to take were Marine Chemistry and Marine Biology which involved many
long words with terminology that was difficult to pronounce. For a thirty-nine
year old, it was very challenging to not only comprehend lectures, but also to
take notes. After classes, she would borrow the notes from classmates who
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were very kind in lending them. These fellow students were either Americans,
Egyptians, Koreans, or other Asians who came to the U.S. for more than a
year and understood what language hurdles a newcomer faced.

Swiss Professor, Rudolf Bieri, made a great impression on Muzhen with his
patient help and correction of language and grammar errors on her reports.
Prof. Bieri found her to be hard working, smart and eager to learn -- the type
of student he really admired. He advised her not to worry too much about her
language abilities since her skills in this area would improve as time went by.
To encourage her, he shared the experience that he had when first went to the
U.S. He also had language issues, and some twenty years later, he still could
not speak the local American dialogue. Every time Muzhen mentioned his
name to me, her face showed appreciation.

Lu Muzhen's thesis advisor was Prof. Chih-Wu Su, who had previously come
from Taiwan to study in the U.S., becoming a professor after graduation. He
provided countless hours of technical help to Muzhen. His wife, Mrs. Chiang
Ping, became a very close friend of hers.

One year when Muzhen was working in China after graduating in the U.S.,
Prof. Bruce Neilson, her University Department Head, visited Beijing after
being invited to lecture at the Marine Institute in Qingdao, Shangdong
Province. He took a special interest in the old architecture of the Forbidden
City -- its bronze and stone sculpture, and in the ancient Chinese and more
contemporary fine arts paintings. Muzhen was the very first and the only
Chinese student in his department, as well as at William and Mary College.

As a department head, Prof. Neilson understood different cultural backgrounds
and the adjustment new students had to make. He provided a great deal of
assistance.

To prepare for her thesis, Muzhen needed to collect sediment samples from the
Elizabeth River. This task required a sample collecting boat, steel tubing and
other special tools, in addition to a captain and technicians. Prof. Neilson
provided the guidance she needed. On the scheduled day, the weather was not
that nice. By the time the boat arrived at the sample collecting location, a
heavy wind had come up and was blowing against the boat. It was impossible
to stabilize the craft and collect the samples. Because the samples formed the
very basis of the thesis, without them, there could be no research work.
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