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ABSTRACT
Tianjin is the largest port city in Northern China and a major hub for water and land transportation.
For geological reasons, the city has long been troubled by water drainage problems. To remove
wastewater from within its walls, the city developed a drain system which relies on human labor
and a series of variously sized ditches. Unlike the modern sewage system, which simply discharges
wastewater into surrounding rivers and the sea, Tianjin’s traditional wastewater disposal system
worked in concert with an urban manure collection system. Urban wastewater was recycled as fer-
tilizer, a valuable resource for the surrounding rural area. In tracing the origin, evolution, and influ-
ence of urban wastewater disposal in Tianjin, this article aims to reveal the potential value in
Chinese traditional waste management practices. Contemporary urban waste disposal systems
might benefit from a better understanding of the relationship between urban and rural areas that
characterized these traditional practices.
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INTRODUCTION

Lord George Macartney, Britain’s first official ambassador to China, arrived in Tianjin,
the port closest to the capital, in 1792. He brought with him gifts for Emperor Qianlong’s
eightieth birthday—eighty being the most important age in Chinese culture—in the hope
that these would help persuade the emperor to open the gates to his mysterious empire
and permit trade with Britain, granting the British access to the Chinese market and
the remarkable potential value it represented. It had been a long and circuitous journey
to the ancient Eastern empire, but the group received a warm welcome on their arrival
from the local government at Dagu, a town on the mouth of the Hai River. They trans-
ferred to several smaller, flat-bottomed Chinese boats to sail up the Hai River, at that
time the only waterway to Beijing.
Quite in contrast to the descriptions of landscapes recorded by seventeenth-century

missionaries to China, the portrait painted by Macartney’s party featured no idyllic
scenery or impressive structures. They recounted seeing nothing but a handful of flat
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clay houses scattered along the riverbanks, swamps, and a wide, desolate terrain stretch-
ing before them: “The land, on both sides, was low and flat; and instead of hedge-rows,
trenches were dug to mark the boundaries of property.”1 Following a voyage of about
ninety miles, they arrived in the city of Tianjin, where small boats dotted the river and
countless warehouses and workshops lined the banks, the rest of the city stretching out
behind them. The area’s large population was evident from the crowds who gathered
at the riverside to catch a glimpse of the “Red Hairs.” Some even waded into the
shallow water to get a better view of the ambassador’s boats.
Though in no way comparable to that of many large European port cities, Tianjin’s

prosperous and bustling trade left a lasting impression on the British mission. They
later noted that it had been the busiest city they had seen during their journey through
China. John Barrow, a member of Macartney’s embassy, recalled his time in China
fondly: “Had we returned to Europe, without proceeding farther in the country than
Tien-sing [Tianjin], a most lively impression would always have remained on my
mind in favour of the Chinese.”2 The details recorded by the members of Macartney’s
group provide a lively impression of an eighteenth-century Chinese city, one character-
ized not only by its vibrant population, but by its rivers and swamps—a city of exchange,
commerce, and, most importantly, water.
Macartney certainly recognized the potential value of Tianjin’s location. The city is a

transportation hub, providing river, land, and sea connections, and it was the closest port
to the capital of the Chinese Empire. Macartney added Tianjin to his list of sites for inspec-
tion, and it was included among the ports he named in his letter to Emperor Qianlong, in
which he presented his request that trade be opened.3 Qianlong regarded this request with
suspicion and ultimately refused it entirely. The group was then ejected from China,
marking the first failure in official communication between the two countries.
Macartney’s visit coincided with the most prosperous period in the history of the

Chinese Empire—or rather its end, as the period also marked the beginning of the
great Eastern empire’s decline. This refusal to open trade was in fact interpreted by
Western observers as a sign that the great empire was facing an economic downturn
and would be surpassed by the West in the future.4 Though it failed to achieve its objec-
tives, Macartney’s visit did succeed in laying bare an ancient Eastern land that had hith-
erto remained fairly hidden and closed to the West. China was no longer a mysterious
land of ethereal beauty, as it had been described in earlier accounts and tales. Behind
the empire’s mask, which projected an image of strength and prosperity, the country’s
poverty and economic stagnation, and the widespread obstinacy of its officials, now
lay exposed. All of these things had been witnessed by Western visitors whose

1John Barrow, Travels in China (Philadelphia: W.F. M’Laughlin, 1805), 48.
2John Barrow, Travels in China, 56.
3In his letter, Macartney requested that the emperor open Zhushan, Ningbo, and Tianjin as trading ports to

British merchant ships, allow British merchants to establish a foothold in Beijing, and permit the creation of an
island near Zhushan and Guangzhou for British merchants. This would reduce tax on British products or exempt
them from tax entirely, and would leave the British free to proselytize. See J.L. Cranmer-Byng, ed., An Embassy
to China: Being the Journal Kept by Lord Macartney During his Embassy to the Emperor Ch’ien-lung 1793–
1794 (London: Longmans 1962), 150.

4Cranmer-Byng, An Embassy to China, 342–52.
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compatriots would now turn to war as the means to achieve those goals they had failed to
realize through diplomacy.
Other forms of information were also brought back to the West, including specific

knowledge vital to the functioning of a trading port and transportation hub like
Tianjin. The city’s model suitability for this role meant that after China had been defeated
in the Opium War, Tianjin was named one of the resulting treaty ports, and it finally
opened to the outside world in 1860. The important role the city has played in the trans-
portation of goods by water since then is well demonstrated in the improvements and
development that have been undertaken in Tianjin.
Water, the key factor in the rise of Tianjin, undoubtedly bestowed advantages, but it

also posed serious challenges for the city and its residents. Tianjin, the largest port
city in Northern China, is referred to in Chinese folklore as “where one hundred rivers
end.” The Hai River, Tianjin’s so-called “mother river,”5 has at least five major tributar-
ies, each with multiple tributaries of their own of varyied lengths. During the early
modern period, the land on which Tianjin sits drew water from over one hundred
rivers thanks to its low elevation and coastal location. For this reason, the very same
water that provided the city with its convenient transportation links also created a
serious problem in terms of urban water drainage projects.
Over the past century, Tianjin’s residents have introduced a number of different tech-

niques to drain wastewater. None have changed the city as much as the sewer pipelines
which first appeared in the concession area shortly after foreign settlers arrived. At this
time, Tianjin was (passively) entering a period of modernization on its way to becoming a
clean, modern metropolis.6 At the start of this effort, the city’s moat was choked with
garbage and human waste. The four city walls were torn down and removed alongside
the refuse that had piled up all along them. New public lavatories were built, additional
waterways were dredged, and old ones underwent maintenance. By the mid-twentieth
century, Tianjin (and its concession area in particular) had come to resemble much
more closely a European or American city.
Modernization certainly played a role in the growth of the city’s population and pro-

vided residents, old and new, with a much-improved living environment. From the late
Qing dynasty to Republican China, Chinese and foreign residents, who during this period
shared a conviction of the importance of modernizing municipal facilities, decried tradi-
tional waste disposal methods as unsanitary and harmful. Large cities such as Tianjin
were particularly subject to criticism. Tianjin was already a densely populated city by
this time. In 1846, the year of the first population census for Tianjin, there were
442,342 residents in the larger Tianjin County 天津县.7 A more narrow focus on the
urban area at that time reveals 198,715 people living in the districts lying at the conflu-
ence of the region’s three major rivers.8 The old forms of waste disposal in use in the city

5The Chinese term “mother river” is used to describe the central river in a region.
6Ruth Rogaski described the sanitation improvements made to Tianjin city in the early modern period in her

bookHygienic Modernity: Meanings of Health and Disease in Treaty-Port China (Berkeley: University of Cal-
ifornia Press, 2014).

7Jinmen Baojia Tushuo 津门保甲图说 (Daoguang ershiliu nian ban, 1846, block-printed edition).
8
“Urban area” here refers to the region inside and outside the city walls that is usually called the Chengxiang

城厢 or Chengguan城关 area. In Jinmen Baojia Tushuo this area covers seven districts: inside the walled city;
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of Tianjin were therefore responsible for discharging daily wastewater produced by
nearly 200,000 people. And yet, these pre-modern systems did in fact manage to trans-
port this considerable volume of sewage and leave the city clean enough to be habitable
and even attractive to a large number of people.
This article will explore the nature and function of this traditional system, and will

situate it within the complex social context of Tianjin to provide a more comprehensive
understanding of the ways in which these wastewater disposal methods successfully, or
sometimes less successfully, met the needs of Tianjin’s population. I will discuss the tra-
ditional concepts guiding the early drainage system’s design and operation as well as spe-
cific methods of disposal and wastewater treatment during the late Qing dynasty period
and in Republican Tianjin.

WHAT DOES A NORTHERN “WATER C ITY ” 9 LOOK L IKE?

Like many countries, China has a number of cities that are defined and distinguished by
the bodies of water and waterways they sit on or beside. But the archetypal example in
China is a small, southern town caressed by soft rain and gentle winds, a romantic tableau
with small sampans dotting a beautiful river lined with traditional wooden two- or three-
story buildings. These cities do indeed exist – most are located in Jiangnan (the lands
immediately south of the Changjiang River), especially in the Changjiang Delta. In the
north, however, cities are often subjected to constant sand storms and drought. Cities
located in the stretch of land from the far northwest to Bohai Bay commonly suffer
water shortages as a result of the region’s arid weather and proximity to the desert.
“Deep water and thick land”水深土厚10 is an old Chinese saying applied to the northern
environment, where water is hidden deep underground and is usually of poor quality.
Tianjin, however, is an exception to this rule.
Tianjin has held a special place in China’s long history for many reasons. It is an

extremely rare example of a water-rich city in the country’s north, one that has often
been spared the effects of the droughts that have ravaged its neighbors. Access to
water was the very reason it was built. In 1404, Emperor Yongle of the Ming dynasty
decided to build a guard city for his new capital (modern-day Beijing). For this city he
chose a site in the Hai River basin at the confluence of three rivers; this site was also per-
fectly located to serve as Northern China’s most important transportation hub,

outside the east gate; outside the west gate; outside the south gate; outside the north gate; the northeast corner;
and the northwest corner of the walled city. Gao Yanlin高艳林, a historian at Nankai University, suggests that
if one uses the boundaries of the current Tianjin central urban region, there were 244,019 residents at that time.
The districts he selected from Jinmen Baojia Tushuo for his calculation include not only the Chengxiang region, but
also five districts of surrounding villages. See Gao Yanlin, Tianjin Renkou Yanjiu (1404–1949) 天津人口研究

1404–1949 (Tianjin: Tianjin renmin chubanshe, 2002), 64–66). The population figure will change slightly accord-
ing to how one selects the relevant regions or districts, but there is general agreement that the population in the
central area of the city would have been around 200,000. For more on population change in Tianjin, see also Li
Jingneng 李竞能, Tianjin Renkou Shi 天津人口史 (Tianjin: Nankai daxue chubanshe, 1990).

9The traditional Chinese term “water city” describes a city surrounded by water, rich in water or greatly
influenced by water.

10Hu Yingze 胡英泽 addressed how communities in Northern China share water management styles and
problems in his article “Gudai de shuizhi yu minsheng” 古代的水质与民生, Zhongguo lishi dili luncong
no. 2 (2009), 53–70.
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connecting the sea to the east, the Grand Canal 大运河11 to the south, and the capital to
the west. For this reason, it is the only city dating from that period for which exact records
of its construction were kept and preserved.12

It is said that Tianjin is located at the “end tip” of nine rivers, but in Chinese, the
number nine, like the numbers one hundred and one thousand, also means “many.”
This saying could, therefore, refer to the multiple upstream branches and tributaries of
the Hai River that bring a wealth of water to Tianjin.
On the map of Tianjin as it appeared in 1884 (Figure 1), three rivers meet to the north-

east of the square walled city. Merchants from different parts of China traveled to Tianjin
by means of these waterways, many deciding to settle along the Hai River. During this
time, Tianjin developed rapidly, growing from a military settlement into a flourishing
commercial center and water transportation hub for the whole of the Qing dynasty’s ter-
ritory. But while water brought commercial prosperity and a diverse population to the
city, it also brought considerable problems for Tianjin’s old city.
A total of 1,090 km in length, the Hai River is prone to frequent floods, partly due to the

region’s continental monsoon climate. Tianjin is located to the southwest of the flat, ele-
vated terrain where several tributaries meet the Hai River, and it lies only sixty km from
the Bohai Sea. Its annual rainfall does not exceed 500–800 mm, which is less than other
cities along the eastern coast of China. Though the total amount of rainfall is fairly negli-
gible, it is concentrated in June, July, and August, which means floods are twice as likely to
occur in the summer than in the rest of the year. Flooding is a frequent occurrence: in the
109 years between 1840 and 1948, Tianjin experienced a total of 102 floods.13

Tianjin is a city caught between river and sea, and every inch of its land is soaked in
water. The low, flat river basin has an average elevation of only 10 m, which creates
serious difficulties in water drainage and once made Tianjin famous for its ponds and
swamps. Those ponds and lakes constitute the typical water landscape of Tianjin,
which is still reflected in today’s local place names, such as wa 洼 (depression pond),
gu 沽 (river), and dian 淀 (shallow lake).14 These names are much more commonly
used in Tianjin than in other Chinese cities. In addition to shaping the city’s culture,
these low-lying lakes have played a complicated role in the city’s natural flood control
system. When floods occur, the lakes and ponds can retain a significant amount of the
floodwater, assisting in flood discharge to a certain extent. In this way, they function
as a natural flood regulation and storage subsystem.15

11The Grand Canal is the world’s longest ancient canal. It extends 1,794 km from Hangzhou in the south to
Beijing in the north. Linking the Yellow River, the Huai River, the Changjiang River, and the Qiantang River, it
serves as the most important waterway for transporting grain from the south to the capital city. The construction
of the canal started around 486 BCE, giving it 2,500 years of history to date. It is still used today as a means of
water diversion in the large-scale South-to-North Water Diversion Project.

12Construction of Tianjin is widely believed to have begun in 1404.
13Wang Zongxin王宗信, ed., Zhongguo Qixiang Zaihai Dadian Tianjin Juan中国气象灾害大典天津卷

(Beijing: Qixiang chubanshe, 2008).
14Tan Ruwei谭汝为, “Tianjin qinshui diming kao”天津亲水地名考, Zhejiang shuren daxue xuebao no. 1

(2014), 67–82.
15For more on the role of lakes and ponds in flood control in ancient Chinese cities, see Zheng Qingzhou

郑庆洲, Zhongguo gudai Fanghong yanjiu中国古代城市防洪研究 (Beijing: Zhongguo jianzhu gongye chu-
banshe, 1995), 173.
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“Yinhe tushuo” 引河图说(The illustrated diversion canals),16 published in 1846,
describes the effects of typical flooding as it regularly occurred in Tianjin:

The southwest part of the city is an especially low-lying area…when it rains, the canal water
spills out of the bank eastward, while the downstream sea tide runs westward. The overflow-
ing waters poured into depression areas, which were hard to drain and did not dry out even
after a few years. It was impossible to grow anything on that land.

Though the low-lying lands can store floodwater, they cannot be easily drained. To solve
the problems associated with draining this impounded water, the local government exca-
vated a number of diversion canals to link these lakes to the Hai River. These silted up far
too easily, however, and were too costly and labor-intensive to maintain.
As is the norm for many Chinese cities, Tianjin also boasts of its eight most famous

views,17 which are selected by local poets and mostly related to water—the rivers,
lakes, and depression ponds inside and outside of the city. Some Chinese poems describe

FIGURE 1 The square walled city Tianjin and the Hai River.

Source: Zhang Tao 张焘, Jinmen zaji 津门杂记 (Guangxu shinian ban, 1884).

16In Jinmen Baojia Tushuo.
17The eight views of Tianjin in the Qing dynasty are: the three-river confluence, seven batteries around the

city, the Hai River estuary, water transportation, the floating bridge on the Hai River, the scenery in the southern
part, the royal shipyard, and melodies from the fisherman on the west pond. The Qing poet Shi Jiang蒋诗wrote
a poem describing the eight views of Tianjin, The Poem on Gu River沽河杂咏, in Hua Dingyuan华鼎元, Zi li
lian zhu ji 梓里联珠集 (Tianjin: Tianjin guji chubanshe, 1986), 74.
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Tianjin in the sameway southern, water-rich cities tend to be portrayed, with fishermen in
their boats floating on the lake, humming beautiful songs while the sun sets over the
glistening water. Similar scenery, however, is in no way a guarantee of a similar water
environment. Compared to the waters of southern cities, most ponds and lakes in
Tianjin—especially the temporary depression lakes filled with flood and rain water—
are stagnant. This water does not readily flow across the low, flat lands of the region
without human assistance.
There was no scientific data recorded in the Qing dynasty, so it is hard to find any clear

or precise evidence of the water quality in Tianjin’s ponds and lakes. We can, however,
extrapolate from the facts we do have regarding this city at the end of the nineteenth
century. Tianjin had a large population and many low, easily water-logged areas, plus
it faced grave difficulties with respect to water drainage due to its geography. There
were consistently large volumes of water stored in the city’s depression areas and a pos-
sibly large amount of urban wastewater, which was very difficult to discharge from the
town.

I S WASTEWATER A PROBLEM?

Alexander Michie, a British businessman, contributor to newspapers and learned jour-
nals, and member of the first group visiting the British concession in Tianjin, expressed
his utter disappointment with the poor hygienic conditions he discovered there in 1888.
The land into which the concession had been extended, the new Tianjin (or “Tientsin” in
the romanized spelling of the time), appeared to him to be little more than swampland and
narrow ditches filled with dirty water.18

Western records on Tianjin in the late nineteenth century substantiate Michie’s conclu-
sion that “the city of Tientsin was one of the dirtiest, most repulsive, and busiest commer-
cial cities of China.”19 Among the many problems related to sanitation, the early
colonists worried most about water. On the one hand, water was plentiful, to be found
almost everywhere in the city; on the other, the quality of all this water was dubious at
best. They were shocked when they awoke to see townspeople emptying their nightsoil
vessels in practically the same spot where others were drawing water to make their break-
fast tea. They concluded that the river must be full of wastewater,20 and accused the
Tianjinese of drinking what amounted to nothing less than diluted sewage.
The Danish vice-admiral Steen Bille arrived in Tianjin on a steamship named

“Nansing” in July 1864, a few years after the British and French concessions were estab-
lished. His very brief visit coincided with the hottest month of the year in Tianjin, and this
did not give him a favorable impression of the city at all: the Grand Canal, a structure of
impressive antiquity, appeared to him to be a deep ditch overflowing with garbage, and
he was altogether disgusted by conditions in the city.21 He was surprised to find the res-
idents of Tianjin to be in good health in spite of the extreme population density.

18Chinese Times, 1888.11.3, duplicate in Tianjin Archive W199, copyright owned by the British Library.
19Chinese Times, 1888.11.3.
20Water. Peking and Tientsin Times, 1895.2.23, Tianjin Archive, the original copy is in the British Library.
21Steen Bille,Min Rejse til Kina, 1865, quoted in O.D. Rasmussen, Tientsin-An Illustrated Outline History

(Tientsin: The Tientsin Press, 1925).
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Bille was not unusual in his assessment of Tianjin. About thirty years later, the con-
cession’s local newspaper, Peking and Tientsin Times, contained a highly visceral
report penned by a foreign resident. The anxious reader had accidentally visited the
Hai’s banks and witnessed Chinese boatmen drinking water directly from the river
using a ladle as well as Tianjinese using buckets to collect river water—and emptying
buckets of their waste into the river. He “shuddered with horror” at the sight, as if he
could actually see “the typhoid germs” latching onto each person, whence they were
“conveyed into his palatial residence, climbed into his bed, smeared over his floors,
mixed with his tea.”
“I am not a very decided individual at the best of times,” the reader concluded, “but am

absolutely certain of two things, the one is death, the other, that the Tientsiners are the
thickest skinned white men that exist upon this globe. My reason for this latter compli-
mentary remark is that they habitually bathe in, and drink diluted sewage not only with
complacency but with apparent relish.”22 According to Per Laurence Oliphant’s account,
the smell of the city was, if not quite as bad as that of the southern Chinese cities, still
quite off-putting and unpleasant.23 The odor may well have originated in the excrement
piled up in hidden corners or in the various types of wastewater flowing into and through
paths and waterways throughout the city. One Japanese visitor concluded that the Tian-
jinese “didn’t have any concept, facilities, and ideas of modern sanitation.”24

So where did wastewater aggregate inside the city of Tianjin? In contrast to today,
most of old Tianjin’s population was settled in a limited area along the riverbanks at
the confluence of the three rivers and inside the walled city. Late imperial Tianjin was
a densely populated city that produced an enormous amount of wastewater every day.
Because of the challenges associated with effectively discharging the quantities being
produced, this wastewater ended up collecting in puddles throughout the city.
We can gain a better understanding of the problems related to drainage by taking a

closer look at the old city’s moat system, for example. A map of Tianjin from the late
Qing dynasty (Figure 2) clearly identifies how water has accumulated at each corner
of the square, walled city; these are linked in turn to the moat outside the city walls by
four water gates. The moat itself is connected to the Hai River by way of a short canal
with two water locks, which had been built at the southeastern corner of the walled
city. The moat, first constructed during the Ming dynasty for military purposes, was
intended to divert fresh water from the Hai River to the city. Written on a stone
plaque above the water lock were the words “yinji shoufu” 引汲受福,25—“take water
and be blessed”—a reflection of the citizens’ aspirations in building the canal.
In reality, the moat system functioned not at all as its builders had intended. Instead of

clean water, it was domestic wastewater that filled the pools, and the moat became a

22Peking and Tientsin Times, 1895.2.23.
23Laurence Oliphant, “Narrative of the Earl of Elgin’s Mission to China and Japan in the Years 1857, 1858

and 1859, 1860.” In O.D. Rasmussen, Tientsin: An Illustrated Outline History (Chinese version, translated by
Xu Yifan许逸凡 and Zhao Di赵地, in, Tianjin zujie shi天津租界史, edited by Liu Haiyan刘海岩 (Tianjin:
Tianjin renmin chubanshe, 2009), 32.

24Riben Zhutunjun silingbu日本驻屯军司令部, ed.,Hou Zhentong侯振彤, translated into Chinese, Ershi
Shijichu de Tianjin Gaikuang 二十世纪初的天津概况, 1986), 316.

25Xue Zhudou薛柱斗, Tianjinwei zhi juan 1 jianzhi天津卫志卷一建置 (Kangxi shisan nian ban, 1674).
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sewer. The water lock was opened only when the tide was strong enough to push river
water into the canal to dilute the sewage. Both inside and outside of the walled city,
Tianjin was dominated by ponds, lakes, and variously sized depressions filled with
unclean water of diverse origins, creating a complicated water landscape—and indeed,
odor.
Was this water environmentally hazardous? Although foreigners worried about the

safety of Tianjin’s drinking water, local documents do not indicate that local-born resi-
dents were anxious about their water environment. According to Ruth Rogaski, Tian-
jinese in the late nineteenth century did not consider their urban environment to be
harmful.26 On the contrary, those wastewater-filled ponds, ditches, and rivers were con-
sidered a notable feature of Tianjin, a symbol of the city’s abundant water.
Tianjin’s access to plentiful water meant that it did not share the constraints faced by

most cities in Northern China, which frequently found themselves suffering from
droughts. It is for this reason, as was mentioned above, that many literary-minded
Chinese compared Tianjin to water-rich towns in the south of China. This comparison
even extended to suggesting similarities with the south in terms of rice production.
Poets praised the beautiful scenes created by Tianjin’s ponds, with one poet enthusing:

FIGURE 2 Map of Tianjin walled city.

Source: Jinmen Baojia Tushuo 津门保甲图说 (Daoguangershiliu nian ban, 1846), 1846.

26Ruth Rogaski, translated into Chinese by Zuo Zhou作舟, “Weisheng yu chengshi xiandaixing: 1900–1928
nian de Tianjin” 卫生与城市现代性：1900–1928 年的天津, Chengshishi yanjiu Z1 (1998), 152–53.
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Tianjin is good, with water everywhere,
In the east shallow pond, lotuses bloom, waiting to be picked.
Along the north river, the wheat is ready for harvest.
The salty tide can never occupy the whole river.27

If not for the foreigners’ complaints, a reader of this poem would have no idea that the
waters which here receive such high praise almost certainly contained a great deal of
wastewater. By the early Republican period, however, some members of the Chinese
elite, who were among the first in the country to learn about Western sanitary practices,
had penned a number of articles expressing concerns about their compatriots’ living con-
ditions. One suggested, undoubtedly echoing a stance assumed bymany of his colleagues
as well, that “wastewater is as harmful to human beings as drought and war, especially in
a populous city.”28

These critical comments by Chinese observers emerged no earlier than the establish-
ment of the concession, and they primarily appeared in early twentieth-century municipal
publications on city sanitation management. As was the case with many intellectuals
during this period, these elites were dissatisfied with the contemporary state of urban
development and were in search of new approaches for transforming the Chinese city
into a truly modern metropolis.
The arguments they put forward took an unconventional form, combining Western

knowledge with Chinese culture in an attempt to explain the Chinese residents’ tolerance
of the unhealthy aspects of their environment. They argued that the Chinese made rela-
tively few demands with regard to sanitation as a result of the influence of Confucian and
Taoist ideologies, which encouraged people to live uncomplicated lives: they “advocated
simplicity and spontaneity, pursuing spiritual meaning rather than practical signifi-
cance.”29 The municipal papers reflect the emergence among Chinese observers of an
awareness of the health hazards posed by wastewater and, equally, the widespread will-
ingness of the general population to ignore these hazards.
To put it somewhat bluntly: Before the dawn of a modern concept of sanitation, the

Tianjinese were living in hygienic chaos. But there are two immediate objections to
this crude characterization. First, Tianjin was a large commercial city long before any
Westerners arrived. We should recall that according to the 1846 census, 198,715
people lived in the central urban area of Tianjin.30 Could such a large city with a high
population density and mobility have maintained this population and sustained additional
growth without having had any proper wastewater disposal systems whatsoever?
The second factor to consider is whether Chinese standards of cleanliness simply do

not align neatly with those of the West. Even within China, various cultures and polities
throughout Chinese history certainly possessed different sanitation standards. Until rel-
atively recently there was no character in the Chinese vocabulary that corresponded to the
meaning of the English word “hygiene.” Weisheng 卫生 was originally used for

27Fan Bin樊彬, “Jinmen xiaoling: Jinmen hao”津门小令·津门好, in Zi li lian zhu ji梓里联珠集, ed. Hua
Dingyuan 华鼎元 (Tianjin: Tianjin guji chubanshe, 1986).

28Zhao Wanyi 赵万毅, “Huishui de chuli” 秽水的处理, Shizheng pinglun 2 no. 10 (1934), 12–14.
29Anonymous, “Weisheng Lun” 卫生论, Dongfang zazhi 2 no. 8 (1905), 156.
30Jinmen Baojia Tushuo.
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yangsheng养生, a term from Taoist philosophy which means to preserve one’s health. It
was the Japanese who used it to translate the modern idea of hygiene and health. Before
the widespread acceptance of the germ theory of disease, people proposed a wide variety
of avenues for the transmission of diseases. Just as Americans in the early nineteenth
century would link a disease to a certain group of people,31 Chinese used qi 气, a
force they believed to widely exist in the universe, to explain disease. According to
this theory, positive qi can prevent illness, while evil qi leads to infection, and a disorder
of qi inside the body will cause different kinds of physical discomfort. In traditional
Chinese thought, human excrement and sewage, though filthy, are not linked directly
to fatal disease. And in general, the Chinese traditional concept of weisheng is associated
more with maintaining and caring for the health of an individual, not a concern for public
or population-based health. From this perspective, it is understandable howWestern vis-
itors, unfamiliar with Chinese conceptions of the environment and human health as they
existed at the beginning of the modern era, automatically doubted, criticized, and con-
demned practices they did not comprehend.

I S WASTEWATER A WASTE?

Wastewater in Chinese cities was usually referred to as huishui秽水 (literally translated
as “dirty water”) during the nineteenth and twentieth centuries. The term was somewhat
broadly defined. Waste was divided into three categories in the late Qing dynasty period
and in Republican Tianjin: huitu 秽土 (“dirty earth”), fentu 粪土 (“feces”), and huishui
秽水 (“dirty water”).Huitu encompassed normal solid garbage, such as dust, dirt, leaves,
and other types of dry and solid waste; fentuwas excrement, which was collected to make
manure. Huishui referred to a mixture of all possible kinds of fluid waste or any waste
containing water, be it from a public toilet or a household kitchen. Wastewater was tra-
ditionally disposed of not by means of pipes, but in pits or buckets to be collected and
transported manually. For this reason, people often threw in other kinds of liquid and
solid waste, including small pieces of garbage, kitchen scraps, and bathroom waste in
addition to urine. Huishui was full of organic material and nutrients that were potentially
valuable components in the production of fertilizer for farming.
The lengthy history of agriculture in China is a testament to the remarkable skills the

Chinese developed for maintaining soil fertility. No one knows when or how they devel-
oped the use of human feces to supplement existing fertilization methods. In the 1980s,
Hu Houxuan suggested, based on information available in the extant Shang oracle bone
inscriptions, that the use of human excrement in agriculture started in the Shang (or Yin)
period.32 A character carved on a piece of oracle bone represents a man in the process of
excreting (Figure 3). If Hu is correct, and the character is the antecedent of fen粪 (excre-
ment,), this inscription proves that recycling feces for agriculture began in China at least
3,000 years ago.

31Martin U. Melosi, The Sanitary City: Environmental Services in Urban America from Colonial Times to
the Present, abridged edition (Pittsburgh: University of Pittsburgh Press, 2008), 41.

32For more on the use of fertilizer in the Shang (or Yin) period, see Hu Houxuan胡厚宣, “Yindai nongzuo
shifei shuo” 殷代农作施肥说, Lishi yanjiu no.1 (1955), 97–107, and “Zailun Yindai nongzuo shifei wenti”
再论殷代农作施肥问题, Shehui kexue zhanxian no. 1 (1981), 102–09.
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Returning waste to the land helped the Chinese feed a large population and offered an
occasion to consider more philosophical aspects of the relationship between humans and
their natural environment. Ecological literature, including Tianrenheyi 天人合一 (“the
unity of heaven and man”) and the theory of sancai三才 (“three ways of nature”), high-
lights and links three elements: heaven, land, and humans.33

These ancient recycling practices extend so far back into history that they appear in
Zhouyi (likely written in the West Zhou dynasty, 1046–771 BCE). Confucius (551–479
BCE) is credited with explaining this distinct aspect of personhood in Zhongyong 中庸,
where he argued that human activities could balance the relationship between heaven
and earth.34 Mencius (372–289 BCE) later added the Confucian notion of “benevolence,”
by which humans care for nature as they care for their own family. Over the course of
thousands of years, this idea became firmly ensconced in Confucian philosophy, the
most influential mode of thought in China. Two primary corollaries were especially
emphasized: everything has its own way and exists in cycles; and humans must learn
the ways of the universe to help keep heaven, earth, and their own communities in balance.
The way of heaven, also known as tianshi天时 (“order in nature”), is the guiding force

among the three elements: humans, heaven, and earth. Natural processes and anthropo-
genic activities alike depend on earth’s natural cycles, since humans depend on the land.
According to this theory, each of the three elements of nature has its own rules, and it is
up to humans to find ways to keep them in balance. For example, if people want a good
harvest, human agricultural activities should follow the rules of heaven (day and night,
the cycles of the seasons) and earth (all things grow from the soil and return to the
soil) to ensure harmonious accord among them. The three elements of nature also fall

FIGURE 3 Characters for “feces” in oracle bone inscriptions.

Source: Hu Houxuan 胡厚宣, “Yindai nongzuo shifei shuo”殷代农作施肥说, Lishi yanjiu no. 1
(1955), 107.

33Hu Huojin 胡火金, “Lun Zhongguo chuantong siwei zhong de xunhuanguan yu nongye jinggengxizuo
chuantong” 论中国传统思维中的循环观与农业精耕细作传统, Nongye kaogu no. 1 (2002), 31–35.

34The main idea advanced in the Confucian text Zhong Yong is that the nature of human beings originates in
heaven’s laws and therefore education should be based on human nature. Humanity’s role is to keep the heavens
and earth in balance and to help all creatures grow in health.
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into cycles independently: seasons change, crops grow, humans live and die. A circular
pattern defines everything, and agricultural practices governed by this philosophical per-
spective acknowledge that everything that comes from the land can be returned to the
land to feed it.
This ancient concept of cycles influenced Chinese culture for thousands of years, and

the residents of Tianjin, who held a generally positive attitude toward wastewater, would
certainly be no exception. This would explain why wastewater, like any other form of
organic waste, was thought to be valuable and a potential fertilizer material. It could
also explain why the Tianjinese did not mind living in a “harmful water environment”
and preferred these supposedly “unhealthy” ways of disposing of wastewater.
Accounting for and acknowledging this “cyclical” view of waste helps to clarify some

of the residents’ entrenched wastewater disposal habits. Pouring a small amount of waste-
water onto the streets or near a tree, for example, was in line with the idea that waste was
not harmful, but actually beneficial to the land. Citizens believed that returning wastewa-
ter to the ground marked the completion of a cycle. Moreover, it was an easy way to deal
with relatively clean wastewater that would soon evaporate in direct sunlight. However,
as the city grew larger, the practice began to cause a number of problems. In the winter of
1936, for example, layers of frozen wastewater accumulated, ultimately forming a road-
block of solid ice that was “hard for cleaners to remove and impeded the passage of
pedestrians.”35 Similarly, in the winter of 1947, frozen wastewater from private house-
holds was “not only detrimental to sanitation but was also responsible for traffic acci-
dents, as well as causing many pedestrians and horse (or mule) carts to slip and fall on
the road.”36 Residents were so set in their ways, though, that neither strict regulations
nor impassioned pleas could force them to change their habits.
Dumping wastewater into the river or canals was also a common means of wastewater

disposal, as citizens believed that the river would return the wastewater to nature. Unfor-
tunately, the solid components in wastewater could easily lead to the blockage of water
channels or the deterioration of water quality. People in Tianjin dumped not only waste-
water, but also solid garbage into the river; both were considered “dirty matter” identified
as the underlying cause of river blockage in reports from Social Welfare Tientsin.37 Even
as late as 1948, the improper disposal of wastewater was being blamed for problems.
According to a proposal for the repair of the waste ditch in front of the Qianfosi 千佛寺

temple, Feng Songnian, a representative from the city’s eighth district, was convinced
that wastewater dumping was the major cause of damage. He suggested that wastewater
carriers be forbidden from casually dumping wastewater into the ditch.38

Ponds were common in Tianjin, as mentioned above, and provided a convenient alter-
native for wastewater disposal. Given the tolerant attitudes toward dirty water prevalent
at the time, even a stagnant pond filled with domestic sewage and giving off foul smells
could be considered a source of nutritious fertilizer, perfect for planting lotus. In China,
the lotus is a special ornamental plant with important economic value, and its roots,

35Tianjinshi zhengfu gongbao 天津市政府公报 no. 95 (1936), 37.
36
“Jinzhi shimin yu longdong zhiji zai jiedao shang qingdao huishui”禁止市民于隆冬之际在街道上倾倒

秽水, Tianjin Archive J0219-3-026595, 1947.
37
“Gongwuju zhengdun gouqu” 工务局计划整顿沟渠, Yishibao, 21 Jan. 1935.

38
“Jinzhi shimin yu longdong zhiji zai jiedao shang qingdao huishui.”
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flowers, and seeds were, and still are, popular ingredients in Chinese dishes. It was there-
fore common for people to plant lotus in wastewater ponds in Tianjin. There were dozens
of lotus ponds along the most famous drainage channel, the Qiangzi River. Even so, local
citizens had their limits; in a letter of complaint, some decried the excessive level of
wastewater in one of these ponds, which left it especially foul-smelling, particularly
on days when it sat steaming in the sun.39

The wastewater dumping habits of the Tianjinese had detrimental effects on the city
and were at least a potential cause of a number of recognized problems, but they were
nevertheless extremely hard to change. While there are undoubtedly a number of
reasons for this, the traditional concept of wastewater was almost certainly one of the
most important factors. The distasteful habit of dumping wastewater throughout the
city was informed by a traditional understanding of sanitation and “waste” that was mark-
edly different from modern concepts of sanitation. These well-established older concepts
highlighted the valuable aspects of wastewater as a source of fertility, a product of the
land that should be returned to the land.
This ancient concept of recycling is worth renewed consideration. Though it appears to

have been a source of sanitation-related issues in ancient cities, it contributed to the estab-
lishment and functioning of an urban wastewater disposal system in Tianjin before the
period of modernization, one that did indeed fulfill its purpose, at least to an extent.
Certain aspects of this system might very well be applicable to managing the flow of
urban wastewater in today’s modern cities.

WHERE DOES WASTEWATER GO?

By the late Qing dynasty, Tianjin was already a busy metropolis with a relatively high
population density. The majority of the urban population had settled along the riverbank,
which was convenient for the collecting and disposing of water. However, there were still
a good number of households relatively far from the river that needed a way to dispose of
wastewater.
In the Imperial period Tianjin nearly entirely lacked drains of any sort. The old Tianjin

city, which was square and surrounded by walls, had the best public facilities in the
region, as it was the seat of Tianjin’s local government. Even in the Ming and Qing
dynasties, however, the only purpose-built structure resembling a drain was the moat.
As mentioned above, the moat was created to divert fresh water into the city, but it
ended up becoming choked with waste. There were some private ditches linked to the
four pools located in the four corners of the walled city. These, which were in turn connected
to the moat through four gates, constituted “the end point of foul odors (秽气所终), forcing
passengers to cover their mouths and noses.”40

The first official wastewater drainage channel in China did not appear until Zhou Fu
周馥, an official in the Qing Haiguan Dao海关道, “laid stone bricks to build a canal to
drain water outside”41 during the construction of an official road inside Tianjin in 1882.

39
“Youguan shuxun qiangzihe xingzheng shixiang”有关疏浚墙子河行政事项, Tianjin Archive J0091-1-

000124, 1945.
40Shen Jiaben沈家本, Chongxiu Tianjinfu zhi重修天津府志, Vol. 20 (Guangxu ershiwu nian ban, 1899).
41Zhang Tao 张焘, Jinmen zaji 津门杂记, Vol. 2 (Guangxu shinian ban, 1884).
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In 1900, the Eight-Nation Alliance forces42 occupied Tianjin, tore down the city walls
and filled in the moat in an effort to improve the urban environment. They used bricks
from the old city to create a new drainage ditch with a slab stone cover called the “offi-
cer’s ditch.” The drainage system had developed only very slowly in the parts of Tianjin
outside the concession area. By the mid-twentieth century, only a few areas had pipelines,
while most districts had no drainage canals or ditches at all. The reason was obvious: any
conduits built on this flat, low-lying land would silt up, especially given huishui’s
complex mixture of components and poor fluidity. The demand for new drainage
systems, however, remained very high.
This demand created a new profession of wastewater carriers known as huishuifu

秽水夫, who were crucial in removing household wastewater and completing the whole
drainage process. They may have worked together with fresh water carriers, and some
fresh water carriers were certainly also wastewater carriers. After delivering fresh water
to local households in the early morning, they would return in the early evening to take
wastewater away as an additional free service. Wastewater carriers received lower pay
for their work than another group of waste carriers, fenfu 粪夫 (“feces carrier”), because
wastewater was not as in demand as feces on the fertilizer market. This also partially
explains why the carrying of wastewater was only a part-time job.
Wastewater carriers gathered wastewater from households, transporting it in buckets

hung from poles balanced on one’s shoulders or loaded in wastewater carts to the nearest
puddle, lake, ditch, canal, or river, where they dumped it. Their job was simple, but since
the wastewater was useless to the carriers, they could be less than meticulous in their
work. Sometimes they would discard wastewater halfway before reaching their destination.
Wastewater dumping sites, where most of the wastewater carried by the majority of

huishuifu ended up, included huishuiboji秽水簸箕 (wastewater “dustpans”), huishuichi
秽水池 (wastewater “sinks”), and some public lavatories. According to documentary
records, a huishuiboji was a simple device shaped like a dustpan that was installed on
the riverbank; the sloped sides guided the waste down into the river. They “easily disin-
tegrated after long-term use and from bank erosion,”43 but if they were not placed in spe-
cific locations, “anywhere along the bank could become a water dumping site.”44

Therefore the water dustpan actually served to fix the dumping of wastewater to specific
sites. The casual dumping of wastewater caused numerous problems, such as canal
blockages and damage to the riverbank, so regulations began to be enforced in the
early twentieth century in Tianjin that limited wastewater dumping to the dustpans in
an effort to protect the riverbank.

42The Eight-Nation Alliance forces, which represented Japan, Russia, Britain, France, the United States,
Germany, Italy, and the Austro-Hungarian Empire, occupied Beijing in 1900. The forces landed in Tianjin
and took control of the whole city for two years (1900–1902). Zhang Limin 张利民, “Tianjin chengshi
renkou de xingcheng he fazhan” 天津城市人口的形成和发展, Tianjin jingji no. 2 (2004), 77–78.

43
“Guanyu xiuli yanhe huishuichi shixiang” 关于修理沿河秽水池事项, Tianjin tebieshi gongshu wei-

shengju 天津市卫生局, 1939, Tianjin Archive J0115-1-000923.
44
“Tianjinshi weisheng gongchengchu difang zizhi huiyi youguan xiashuidao ti’an chuli”天津市卫生工程

处地方自治会议有关下水道提案处理, Tianjinshi weisheng gongchengchu 天津市卫生工程处, 1945,
Tianjin Archive J0090-1-002881.
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Wastewater dustpans were made out of either wood or iron/aluminum. In a survey
conducted in 1942, of a total of 61 wastewater dumping sites, only seven were iron/alu-
minum,45 with the remaining dustpans being made of wood. Compared to the uncompli-
cated wooden “dustpan,” the huishuichi,which consisted of an open, square brick sink on
top with a short underground pipe below, transported wastewater directly to the river
without harming the bank. The wastewater sinks (Figure 4) by the bank needed reinforce-
ment below to suitably extend their service life. Above ground, the system took the form
of a “ten chi long and eight chiwide square (sink)46 with walls four bricks high and a base
two bricks high, with the inside surface covered with cement.”47

Most of Tianjin’s wastewater ended up in various types of waterways. There were
numerous private or public ditches, canals, and ponds, but most were by the end of
the Republican period linked to one or more of the four main waterways and bodies of
water called the “Four Hazards.” The map of early modern Tianjin marks them clearly:
the Chilong River 赤龙河, Nankai Reservoir 南开蓄水池, Qiangzi River 墙子河, and
Jinzhong River 金钟河.48

The Chilong River, a branch of the Hai River, had a well-preserved natural river course
and was named for its tortuously winding route, which resembled a Chinese dragon, and the
red color it seemed to assume when the tide rose (Chilong = “The Red Dragon”). It ran
through the city from south to north, connecting the moat, the Weijin River, and the
Qiangzi River to form the main drainage canal for the original walled city of Tianjin.49

After the moat was filled in by the armed forces of the Eight-Nation Alliance, the
Chilong River met the Qiangzi and Weijin Rivers at Haiguangsi 海光寺, which became
Tianjin’s second busiest hub, the so-called “odorous three divergences,”50 for the transpor-
tation of goods such as fruits, vegetables, buildingmaterials, and urbanwaste within the city.
There are two different accounts of the origins of Nankai Reservoir. The first suggests

that a pit left after the removal of earth for a construction project became filled with water
and later came to be used officially as a wastewater pond.51 According to the second
account, Belgian colonists chose a piece of land in 1900 on which to build a warehouse
for their tram business. They dug a square reservoir to drain the water from this piece of
land, turning the once marshy, reed-covered land into a dry site suitable for construc-
tion.52 By the end of the Republican period, the reservoir had grown into Tianjin’s

45
“Guanyu xiuli yanhe huishuichi shixiang” 关于修理沿河秽水池事项, Tianjinshi tebiegongshu wei-

shengju 天津特别市公署卫生局, 1939, Tianjin Archive J0115-1-000923.
46Chinese unit of length. One chi is equivalent to 1/3 meter.
47
“Gefenju cheng ni zai he’an xingxiu huishuichi qingqiu shutong jinzhonghe qing pai gong yun caiqiaozi

huitu deng youguan weisheng shixiang zhi baogao”各分局呈拟在河岸兴修秽水池请求疏通金钟河请派工

运菜桥子秽土等有关卫生事项之报告, Riwei tianjinshi jingchaju 日伪天津市警察局, 1942, Tianjin
Archive J0218-3-005615.

48Some of those rivers were in fact man-made canals.
49
“Tianjinshi shuiliju shuilizhi bianzuan weiyuanhui”天津市水利局水利志编纂委员会, in Tianjin Shui-

lizhi juan, 10: Jiannan Shuilizhi 天津水利志 卷十 «津南水利志» (Tianjin: Tianjin kexuejishu chubanshe,
1996), 106.

50Feng Jicai冯骥才, ed.,Huashuo Tianjinwei话说天津卫 (Tianjin: Baihua wenyi chubanshe, 1986), 200.
51Huang Keli 黄克力, Haihe yu Tianjin chengqu fazhan yanjiu 1404–1912 海河与天津城区发展研究

1404–1912 (Beijing: Kexue chubanshe, 2013), 217.
52Tianjin wenshi yanjiuguan 天津文史研究馆, Tianjin wenshi congkan 天津文史丛刊, Vol. 2 (Tianjin:

Tianjin wenshiguan, 1984), 60.
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largest wastewater pond, covering an area of 130 mu (21 acres),53 which connected to the
Qiangzi River from the south.
The Jinzhong River, an artificial watercourse, was named Jinzhong (“Golden Bell”)

after a certain stone bridge downstream—water flowing beneath this bridge often pro-
duced sonorous sounds.54 The river flowed from Jingang Bridge in downtown Tianjin
to the north, traveling 48.8 km to meet the sea at Beitang,55 making it the only
channel located in the northeastern part of Tianjin city.
Qiangzi River was originally a fortification built by Sengge Rinchen, the imperial

commissioner, in 1860 to enhance the city’s defenses against British and French inva-
sion. The fortification originally consisted of a moat and a wall beside it, but the wall

FIGURE 4 Wastewater sink.

Source: Tianjin Archive J0115-1-000923, the Health Bureau of Tianjin, 1939.

53Dong kunjing 董坤靖, Tianjin tonglan 天津通览 (Beijing: Renmin ribao chubanshe, 1988), 75.
54This explanation of the Jinzhong River’s name is from the story told by Yin Shupeng尹树鹏. More infor-

mation is available in “Jinzhonghe de yanbian” 金钟河的演变, Tianjin shuili tongxun no. 1 (1986), 54–56.
55
“Tangguqu shuilizhi bianzuan weiyuanhui”塘沽区水利志编纂委员会, Tianjin Shuilizhi juan, 6: Tang-

guqu shuilizhi 天津水利志卷六«塘沽区水利志» (Tianjin: Tianjin kexuejishu chubanshe, 1995), 24.
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was soon destroyed and the moat was turned into an urban canal that became essential for
transport and waste drainage within the city.
The Four Hazards were the source of many environmental problems and were fre-

quently maligned by Tianjin’s residents. The water in Nankai Reservoir was more stag-
nant than that in the canal, and the reservoir essentially became a half-century old, large,
fetid pit. When it was completely full, the waste-lake turned a purplish red in color and its
people even several miles away could smell it.56 The rivers were no better. The water was
filthy; channels became breeding grounds for mosquitoes and flies, and when floods
occurred, sewage water would rise up into nearby dwellings.57 The poor conditions of
the Four Hazards in terms of sanitation, however, did not necessarily mean the urban
wastewater drainage system they constituted was ineffectual. Though it created problems
of various degrees for the surrounding neighborhoods, the system did effectively accom-
plish its task of carrying away unwanted waste.
The sanitation problems associated with the Four Hazards were were not the result of

their drainage alone. Overpopulation and poor governmental maintenance played a role,
actually turning the Four Hazards dangerous towards the end of the Republican period,
when war and famine spread across China. In the mid-twentieth century, Tianjin’s pop-
ulation exploded to nearly two million (only in the Chinese area),58 as immigrants—
mostly refugees fleeing war and natural disasters—flooded into shelters spread across
the outer fringes of the city.59 The war also led to interruptions in governmental opera-
tions as well as a lack of financial support for waterway clearance. A drainage system
under effective management (e.g., timely waterway dredging, bank maintenance,
proper dumping regulations) could serve a smaller population reasonably well, but it
was overtaxed by the influx of new residents at this time.
Hazards or not, the four drainage rivers and reservoir played an incredibly important

role in urban life in Tianjin. They intersected within the city, flowed through populous
regions, and carried sewage to the Hai River or to the sea. Together, the water carriers,
ditches, canals, rivers, and scattered dumping sites created a wastewater drainage system
of interlaced water channels and wastewater discharging points that linked the wastewa-
ter of Tianjin’s urban residents to surrounding natural bodies of water. However, the
functioning of wastewater transportation in Tianjin served broader aims than this phys-
ical description can convey on its own. The traditional concept of life cycles plays a part
in the city’s wastewater drainage system, where every drainage route may take a shortcut
to farmland. At its most extreme, the wastewater that had already reached the end of its

56Dong kunjing, Tianjin tonglan, 75.
57The Chilong riverwas called Tianjin’s “LongxuGou,” a dirty sewer channel that had a negative impact on the

lives of people living near it, after the well-known Chinese author Laoshe’s (老舍) novel Longxu Gou龙须沟.
58This population data (1,913,187) only includes people living in the Chinese region, for there are no pop-

ulation records for the concession area during that time. The last demographic data for the Tianjin concessions is
230,590 in the year 1942. Interested readers may refer to Li Jingneng李竞能, ed., Tianjin renkoushi天津人口

史 (Nankai: Nankai daxue chubanshe, 1990).
59For example, flood victims fled to Tianjin in 1924 and settled in the northern boundary area. This was later

included as a new part of the city called the Hedi Street District (meaning “river bank,” referring to the north
bank of the Xinkai River). More stories can be found in the archive related to the sewer construction project
of Hedong District (Tianjin Government, Tianjin Archive J0002-3-000879, 1948).
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journey (in the water canals) would be dredged and moved to the places where its fertil-
ity-enhancing properties were most needed.

HOW DOES WASTEWATER TURN INTO WEALTH?

In early modern Tianjin, citizens tended to dump wastewater onto the ground or into
lakes, pools, ditches, or drainage waterways which led to the Hai River. There was
another important link connecting the city to its rural neighbors in this practice of return-
ing waste to the land: the manure trade. In contrast to the disposal channels that moved
unwanted waste through the old city’s drainage system, the manure trade prized this
resource, which it transported from the city to the countryside. This disposal method,
which played an intermediary role between modern sanitary practices and traditional
concepts regarding sanitation and the environment, seemed appropriate for a growing
city and was supported by the local government for some time.
Although wastewater was valuable as agricultural fertilizer, long-distance wastewater

transportation was uncommon, as the transport of liquid waste required not only special
facilities but also a great deal of human labor. Because it was inefficient and brought little
to no financial benefit, the fenfu, or collectors of urban manure, would refuse to collect
wastewater from households and instead discarded urine directly into the river while
carefully collecting the feces from the public lavatory. The public lavatories of the
time reflect this: in most lavatories along the riverside, urine pathways were linked
with underground pipes (e.g., wastewater sinks)60 and dumped directly into the river,
while in lavatories located further away from rivers (or ditches), urine would be contained
in a seepage pit while feces was carefully collected in vats buried under the toilet.61 This
practice continued even as wastewater became a valuable resource in the nineteenth and
twentieth centuries, reflecting the sizable demand for fertilizer.
The trade in wastewater was a crucial approach to transforming urban waste into rural

wealth. In Tianjin, there were two approaches to collecting wastewater: liquid form
(wastewater) or solid form (wastewater sediments or river mud). Collecting liquid
waste was particularly hard work. Until the end of the Republican period, buckets and
shoulder poles were still the most common tools for transporting water. Most water
carts did not have any specialized means for storing and transporting the waste: they

60Some lavatories’ urine pits had drainage channels to the river (especially underground drain pipes) and
were also considered wastewater dumping sites. For example, Yang Baoshan’s lavatory by the side of the
Ningjia Bridge created severe sanitation problems because it shared a drainage ditch with surrounding residen-
tial areas; furthermore, even wastewater carriers chose to dump into the lavatory ditch. (“Guanyu jianzhu
gongce shixiang” 关于建筑公厕事项, Tianjin tebieshi gongshu weishengju 天津特别市公署卫生局,
Tianjin Archive J0115-1-000369). Similarly, the drainage pipes of Xiao Zhixian’s lavatory had become a
public dumping site for the community, so that “the dirty water overflowed to the outside every day and the
bank was covered with waste” (“Guanyu xiuli yanhe huishuichi shixiang” 关于修理沿河秽水池事项,
Tianjin tebieshi gongshu weishengju 天津特别市公署卫生局, Tianjin Archive J0115-1-000923, 1939).

61The seepage pit had once been an improvement to the design of Tianjin’s public lavatories. It was a water
well-shaped device which stored wastewater and allowed it to infiltrate into the ground naturally. There were
very detailed standards for the pits’ construction regulated by the Tianjin Health Bureau. Please refer to “Jianzhu
gongce shixiang” 建筑公厕事项, Tianjintebieshi gongshu weishengju 天津特别市公署卫生局, Tianjin
Archive J0115-1-000923, 1939.

A Flow of Wealth 411

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jc

h.
20

18
.1

2 
Pu

bl
is

he
d 

on
lin

e 
by

 C
am

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss

https://doi.org/10.1017/jch.2018.12


were simply trolleys loaded with buckets. All types of carts—three wheels or four, pulled
by man or by animal—normally relied on a platform or other precarious structure to hold
the buckets and conveyed only a small amount of liquid, which was nevertheless all too
easily spilled onto the road.62 Consequently the long-distance transport of wastewater
relied mainly on waterways.
Transporting wastewater by boat, however, was also a daunting task. A document by

Tianjin Kaiyuan Agricultural Company dating from the 1920s discussed three possible
methods. The first was to collect huitu 秽土 (dirty dust)63 at the dock, spreading it out
for people to pour wastewater on top of it. The material was then mixed together into
a muddy slurry and loaded onto the boat for shipment. The second option was to build
special boats for wastewater transportation and to mix the wastewater and solid wastes
only once they had reached the farm. The third option was to fill 70 percent of the
boat’s capacity with huitu, then berth the boat on the riverbank next to dumping sites con-
nected to the dock with an iron pipe. Wastewater would run down these pipes onto the
huitu already on the boat until the full capacity was reached.64

In the 1920s, when farmlands around the city still relied on organic fertilizers, the
largest farming company of Tianjin, the Kaiyuan Reclamation Company, faced an emer-
gency shortage of fertilizer. To maintain a supply of fertilizer from the city, the company
signed a contract with the Tianjin Police Office for collecting manure. The contract stip-
ulated that “the police officer will build dumping boards for wastewater and urine and ask
dwellers to dump at a set time, then the Kaiyuan Company will carry the waste away with
appropriate boats. The building fees are to be paid by the Kaiyuan Company.”65

To reduce costs, the company chose the first method outlined above at most wastewa-
ter collecting points. They asked wastewater carriers to pour wastewater onto the solid
waste piles (i.e., huitu) until the storage capacity was reached. In a few dumping
spots, they hired small boats to load the huitu first, which would then take on board
wastewater at fixed locations and times. They performed this collection process with
the help of the local police force, who published notices to citizens requiring them to
dump wastewater at these fixed locations and times. For performing these services, the
police force charged the company by total weight of all the cargo on their boats.
The transport of wastewater in solid form involved natural settling processes after the

discharge of wastewater into surrounding water bodies. Wastewater contained various
components that were prone to contribute to silting and the clogging of waterways.
But it also contained useful or valuable sediments. River mud was often used in
Tianjin as a construction material for leveling the ground at a building site, and sludge
from wastewater dumping points was a popular form of manure. Fixed discharge

62Shen Jiaben, Chongxiu Tianjinfu zhi.
63Huitu is a term for solid garbage commonly used in nineteenth-century China.Huitu usually contains dust,

dirt, leaves, and many other organic substances which are dry and easy to transport.
64
“Bengongsi feiliaolei baoshou jinshi huitu chong feiliao”本公司肥料类包收津市秽士充肥料, Chengfu

xintuo gongsi jingli kaiyuan kenye gufen youxian gongsi诚孚信托公司经理开源垦业股份有限公司, 1924,
Tianjin Archive J0188-1-000159.

65
“Bengongsi feiliaolei baoshou jinshi huitu chong feiliao”本公司肥料类包收津市秽士充肥料, Chengfu

xintuo gongsi jingli kaiyuan kenye gufen youxian gongsi诚孚信托公司经理开源垦业股份有限公司, 1923,
Tianjin Archive J0188-1-000160.
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points made dumping activities fairly easy to supervise; however, this practice also con-
centrated urban wastewater and sediments at certain locations, which exacerbated any
problems in the river’s flow. To keep pathways unblocked, Tianjin’s government regu-
larly removed the river mud. They also frequently received applications from local res-
idents to collect river mud for use as a construction material or fertilizer. These
applications were particularly prevalent during times when the waterways were being
cleared, as the local government normally charged private individuals for taking river
mud for personal use, but reduced or cancelled the fees when necessary to encourage res-
idents to help clean up the waterways.66

There was another group of individuals, aside from the city’s residents, who regarded
river (or canal) segments lined with “wastewater dustpans” as a bonanza: manure collec-
tors. These sailed small sampans, called manure boats, along the rivers, making their
living by gathering and selling river mud to farmers in the countryside. For them, waste-
water dumping sites were a source of wealth, much as the public lavatories were for the
feces collectors. They benefitted considerably from the right to clean up the silt that col-
lected at those sites. Some wastewater carriers had contracts with the government and
paid monthly fees for the rights to mud and sediment removal in a particular region.
But their mud collection was affected by natural factors, government policies, and the
changing locations of wastewater discharging sites. A flood that washed away all the sed-
iments washed away their income too.
During the flood of 1939, for example, water manure collector Zuo Jintang applied for

an extension for paying the annual fee for river mud collection because “all the wastes
were flushed away, so collection stopped for more than a month and life was very diffi-
cult.”67 Any change in the wastewater dumping sites also had a critical impact on the
components of river mud and affected its value as fertilizer. When a huishuikou was
removed, the river silt collectors would cease their collection there. Some collectors
would even demand refunds of their annual fees when they knew that a repaired
dumping site in their contract range would no longer produce nutrient-rich sludge.68

CONCLUS ION

The city of Tianjin is characterized by a close relationship between its residents and its
water resources. Water has brought wealth to the continually growing population of
the city, but it has also brought a series of problems throughout the city’s history. On
the low-lying land where the original square city was located, ponds of various sizes
were selected for the disposal of urban domestic wastewater. Though it would not

66
‘Weishengju guanyu qingchu gechu laji ji xuke qingdao huishuitu didian zhi hanjian’卫生局关于清除各

处拉圾及许可倾倒秽水土地点之函件, Tianjinshi weishengju 天津市卫生局, Tianjin Archive J0218-3-
004844, 1939.

67
“Guanyu chengyun ge he’an huishuikou zangshui gouni ji guapi caiye dengxiang”关于承运各河岸秽水

口脏水沟泥及瓜皮菜叶等项, Tianjin tebieshi gongshu weishengju 天津特别市公署卫生局, 1938, Tianjin
Archive J0115-1-000545.

68
“Guanyu chengyun gehe huishuikou zangshui gouni ji guapi caiye dengxiang”关于承运各河岸秽水口

脏水沟泥及瓜皮菜叶等项, Tianjin tebieshi gongshu weishengju 天津特别市公署卫生局, 1938, Tianjin
Archive J0115-1-000545.
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meet modern urban sanitation standards, Tianjin’s drainage system, in which wastewater
was carried away, poured into ditches or lakes, and carried via canals to the natural bodies
of water outside the city walls, had been custom created for it. The demand for agricul-
tural fertilizer in the surrounding rural areas also made the city’s wastewater a valuable
source of manure. The main source of manure was solid waste (feces), but the fact that
wastewater was also collected and transported, despite the far more laborious process
involved, reflects the strong demand for fertilizer around Tianjin. The process of waste-
water collection, and specifically the collection of river mud from wastewater disposal
sites, also extended the wastewater drainage network into the countryside.
The wastewater disposal methods used by Tianjin residents were criticized as unhy-

gienic by foreigners living in the city’s first concession area in the mid-nineteenth
century. The system might be better understood, however, with reference to sancai,
the Chinese concept of life cycles. In this agricultural concept, heaven, human beings,
and the earth all exist and act in intersecting cycles; humans are tasked with finding
and maintaining a balance among them to ensure a harmonious existence.
Sancai, as well as the “unique link between humans and heaven”天人合一 predicated

on the long history of agriculture and negotiations between humans and nature, can be
regarded as the most important ecological concept in ancient Chinese philosophy.69

Sancai requires balance among humans, heavens, and the land; in Tianjin’s case, trans-
porting urban sewage to the countryside not only provided the countryside with more fer-
tilizer, it also improved the urban environment. A simple waste drainage system allowed
the city to grow in size and population by the late Qing period thanks to the carefully
maintained balance between the urban area and its natural environment. The city’s mod-
ernization in the late nineteenth and early twentieth century was accompanied by the
development of modernized public services and facilities, improved political manage-
ment, and a cultural transformation that kept pace with these changes. Alongside this
complex process, new technology gradually transformed the appearance of Chinese
cities, modern sanitation ideas slowly influenced the Chinese traditional understanding
of health and urban sanitation, and manmade fertilizer began to replace organic
manure. This very same process broke the time-tested balance between city and
countryside.
In today’s Tianjin, “invisible” systems carry our wastewater away to a final destination

of which we generally remain ignorant. However, the simple concept of sancai offers us
another option for waste treatment. Though the traditional drainage system of Tianjin
was far from perfect, it was a practice which had stood the test of time for hundreds of

69The importance of sancai 三才 and Tian Ren He Yi 天人合一 has been the focus of study of many
Chinese scholars. Among them, Li Genpan’s 李根蟠 study is especially worth mentioning. Li identifies
sancai as a mode of Chinese traditional understanding of the universe and the leading idea behind agronomy:
Li Genpan, “Nongye shijian yu sancai lilun de xingcheng”农业实践与«三才»理论的形成,Nongye kaogu no.
1 (1997), 100–14. Compared to tianrenheyi, sancai is closer to the present human–nature relationship, in his
view, and can represent the organically united Chinese traditional view of nature; see Li Genpan, “‘Tianrenheyi’
yu ‘sancai’ lilun – Weishenme yao taolun Zhongguo jingjishi shang de tianrenguanxi” «天人合一»与«三
才»理论——为什么要讨论中国经济史上的«天人关系», Zhongguo jingjishi yanjiu no. 3 (2000), 3–13.
For more on sancai and Chinese environmental philosophy, see Li Chenyang, 李晨阳, “Shi ‘tianrenheyi’
haishi ‘tian di ren’ sancai – Jianlun rujia huanjing zhexue de jiben kuangjia” 是«天人合一»还是«天、地、

人» 三才——兼论儒家环境哲学的基本构架, Zhouyi yanjiu no. 5 (2014).
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years. The concept of waste recycling supported a large and continually growing popu-
lation while providing valuable resources to the surrounding countryside in the form of
agricultural fertilizer.
What can we learn from Tianjin’s historical waste drainage practices? Can we still

apply the concept of natural cycles to contemporary urban environmental problems?
Our current situation demands a new “engine” to drive our waste discharge and recycling
processes. Perhaps wastewater’s final destination is the key to establishing truly sustain-
able waste management practices. Tianjin’s history reveals a potential new approach
based on sancai with which we may seek to achieve a balance between anthropogenic
and natural activities as we pursue harmony with nature.
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