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COST OF2THESE SURVEYS.

According to the Report of the Sub-committee, the cost for
surveying 210 kilometers in the Pei Yun Ho, and 100 kilometers in
the Yung Ting Ho was estimaied at § 60,000., administration expenses
not included; 100 kilometers on the Tzu Ya Ho at g 33,900, thus
making a total of § g3,900. excluding administration expenses. The
following shows the amount of money expended by each party and ihe

administration.
Field Parties organization expenses i. e. cost of
instruments, outfits &c. e .. . $ 7,430.53
Salaries of Chief Engineer and of- Ass:stant Chlef
Engineer. 9,590.00
Salaries of eagineers and stafF. wages of surveying
coolies and running expenses for 4 months Party 1 21,503.77

» ” »» » I , » Party 2 19,958.78
»  »om ” » » s Party3 19,624.75

w  »  m  w  m  m u Pantyd 4,133.29
Total Survey Expenses...... 3 82,241.12

Administration organization expenses i. e. cost
of office outfits &c. ... ee vee . $§ 1,634869
Salaries of office staff and running expenses for

six months. ... er e s 15,424.15

Total adminisiration expenses...e.« $ 17,058.8¢
Estimated cost of these surveys e .. $ 93,900.00
Actual 5 & . 82,241,12

Balance on hand  $ 11,658.83

e ——————
This balance shows a saving of g 11,000.00 on thes surveys.
Though there is a saving on the cost, the surveys, on the

other hand, were, as can be seen from the table more than double
what was originally called for.
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LiST OF PLANS AND PROFILES

. No. of
Party Line Scale sheets REMARKS
M 1” to 400 fr. 11 Yung Ting Ho from Kuo
Chia Wu to Pei Yun Ho.
G 17 to 400 ft. 4 Pei Yun Ho from Lung Feng
Chiao o Hsi Ku.
1 M 1” to 2000 ft- 2 From Pei Yun Ho to Peitang
H 1 to 2000 ft. 1 From Peitang to Hanku.
I 1" to 2000 ft. 2 From Kuo Chia Wu to
Hankou.
ABCDEF — — Traverse lines.
A 1" to 400 fr. 1 Ta Sha Wu (Niu Mu Tun
‘| catting)
C " 2 Pei Yun Ho Ma Tao Chen
to Yang Chia Wu.
o H " 3 Pei Yun Ho from Niu Mu
= Tun to Ho Hsi Wa.
M " 11 The whole Ching Lung
Woan Canal.
N » 10 ‘W Kung Ho from Pan Frh
Chwang to Yangtsun.
X 1”7 to 2000 ft. 3 From Hankou to Hanku.
A 1" to 400 ft. 3 Grand Canal near Ching
Hsien.
B » 3 -From Ching Hsien .to Pei
Yang Chiao.
C » 1 Tzu Ya Ho from Pai Yang
Chiao downstream
3 D ”» 14 Tzu Ya Ho from Pai Yang
Chiao to Hsien Hsien.
H 1" 10 2000 ft. 5 From Hsien Hsien to Chi
Kow via Hsin Lung Chen.
P » 2 From Sun Chia Chwang to
Ching Hsien.
4 B 1" to 5000 ft. 1 Yung Ting Ho from Liu Kuo
Chiao to Kuo Chia Wu.

Bach of the above lines has a profile in the following scale.

Vertical
Horizontal

113

scale 1" to

20 ft.

1” to 400 fi,



(2)

Elevation of B. M. No. 3149 near Hsing Lung Cheng— 36.526
» w w n w n checked by 4th Party = 36.795

Difference == .269

This proves the accuracy of levelling work dome by the
party. In the geological survey of the U. 8. A. the permissible ervor

in levelling is 0,04 ft. ¥miles,

For 100 miles the Permissible ervor — .04V 100.
== .04 X 10

= .4 of a foot.

The accurate levelling done by the 1st and 2nd party may
also be seen from the following 3 common B. Ms. Bach party started
with different datum but the difference show a very small variation
for the distance of about 19 miles.

B.M. at Yangtsun  |LungFeng Chiao| Red Bridge

Elevation of

Ist party 34.796 27.837 14.729
before correction

Elevation of

and party 37.086 30.144 17 096
before correction

Difference 2.090 2.304 2.369

The above difference of .077 of a feet for a distance of

about 19 miles shows good levelling done by these parties.
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THE PRECISE LEVELLING PARTY.

The first part of the work done by this party has already
been described in the Yung Ting Ho Survey. They started with the
Bench Mark at Lu Kou Chiao established by the Hai Ho Conservancys
the value of which is given in the Hai Ho Conservancy Topographical
map and finished on the & Bench Mark of the River Survey Bureau of the
Chikli Province which the 1st Party took for their work at Kuo Chia Wu.

The next work after this was to check the Bench Marks used
by the 3vd Party at Ching Hsien. This Bench Maxk also belonged to
the River Survey Bureau. The party started from Tientsin and adopted
the Hai Ho B. M. at the Red Bridge as the basis they first checked the
B. M. at Ching Hsien.

Elevation of B. M. of River Survey Burean = 32,463

" » 1 » checked by 4th Party = 36.173

Difference = 3,710

This shows that the value of B. M. given by the River
Survey Bureau was 3.7 1o feet higher than the Taku Datu.

The same conclusion has also been arrived at DLy the zrd
Party when they carried the Elevation of the River Survey
Bureaw's B. M. at Ching Hsien to Chikow they found that the zero is
same 3 feet above mean low water.

From Ching Hsien the levelling was carried on along the
Canal to Hsing Lung Chen in order to check the Bench Mavks of the

3rd Party, who had done about roo miles of levelling, and it was
found that
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From the point at mile 324 where the course of the Chieh
Ti Canal deviated from the north east to the east, a line was run
direct to the north west to join the starting point at Ching Hsien,
this connectes the line from Pai Yang Chiao in the Tzu Ya Ho with
Chi Kou via Ching Hsien and Sun Cheng Chuang (FRFHR). This
was swrveyed in the same manner as the H. line. 'The country passed
by this line was practically featureless, mostly flat cultivated lands
with many drains except that at about half way the line crossed the
Chang Niang Niang Canal. This canal has been so silted up that its
bed and banks are all cultivated. The total distance of this line is a
little more than 24 miles and the ground has a gentle slope from the
Grand Canal to the east.

The ground level at Ching Hsien Mile 0—=28.00
iy ”n woon Sun Chellg Chmng s 24—1I15.00
» " »  Chi Kou n 44=10,00

It is quite possible fo make an overflow canal from Ching
Hsien to the sea on this route, But whether it is feasible to have the
new outlet from Pai Yang Chiao to Chi Kou via Ching Hsien, is
not a question to be settled off hand.

Thus the two possible outlets for the Tzu Yo Ho are given
below.

1. From Hsien Hsien to Chi Kou via Hsing Lung Chen

and Chieh Ti Canal. Total distance g3 mlles

2. From Pai Yang Chia to Chi Kou via Ching Hsien

and Fu Ho. Total distance 52 miles.

If the 1st outlet were found not capable to drain off all
flood waters of the Pu Tao Ho and relieve the countr y from inundation,
the ond outlet may be found useful in Lelping to drain the waters
from the Hei Lung Kang basin. ie. there will be no objection to
having two chamnels as both outlets will meet and form one before
reaching the sea. The difficulties in the difference of water level in
Tzu Ya Ho and Grand Canal may be overcome by building regulating
works which will osntrol the flood waters in these rivers.
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water rose higher than usual, the dykes having no support from the
slopes cannot stand the thrust of the water so well as the dykes with
slopes so many dyke breaks and flooding are common occurence.

The cross-section of the canal has been taken at interval of

8ooo feet by soundings, from which the gradient of its bed may be
obtained.  For instance.

Station 2240. Station 4480.
W. L. = 24,30 W. L. = 3.06
Bed Elevation = 23.3q, Bed Elevation = 2.96

From the sectional avea of the channel of this canal and the
gradient of its bed, we may find out whether its carrying capacity is
sufficient for the discharge of the waters of Tzn Ya Ho when the outlet
is made. If no actual observation of velocity has been taken we may
find it by using the Ganguillet and Kutters’ formula :

V=c+R.L

0.00155

I
23+-n-+ i

00155 n
14+ < 234 —
{3 1 f4/R

where V.=the velocity in feet or meter per second.

(ol ——

sectional area of the river bed

R.—=the Hydraulic radius = wotted perimeter.

I.—the inclination of the water level.
n.==4 coefficient depending upon the roughness of the river bed,
But the factor n must be first determined for this computation.

Ha.ving obtained the velocity of flow in this canal we may
be able to calculate the discharge. When the volume of water to be
drained from the Tzu Ya Ho is known, we can easily see whether this
canal is serviceable or nof.
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After the line has reached Hsing Lung Chen, the head of
toe Chieh Ti Canal, the Grand Canal was surveyed in defail up and
down for about four miles each way for the location of a suitable
junction in ease a new outlet for the Tzu Ya Ho is contemplated. In
this 8 miles of survey on the Grand Canal, it shows that the canal is
very crooked. Starting from the upstream end it runs north east for
the first two miles and then to the east for another two miles and
again has zigzag conrse to the north. The wetted channel at the time
of survey was very wniform in width about 200 feet all the way, but
the width of the dykes varied from offe to two thousand feet apart, and
their height was about 7 or 8 feet above the ground level and 1o to 12
feet wide on the top.

From Hsing Lung Chen, the head of Chieh Ti canal to Chi
Kou its outlet to the .sea, the total distance was found to be about 51
miles, and the general direction was a straight course to the north east
from Hsing Lmng Chen to Sun Cheng Chuang at mile 3234 and from
the latter to the sea its bearing was to the east.

The centre line was yun along the dyke all the way until
mile 45 where the dykes terminated. At mile 45 the canal was joined
by the Fn Ho. That this canal was purely an overflow canal for
the Grand Camal may be proved from the dykes which were built as
far as the Fu Ho and no more, they were very regular and also that
the name on its lower cowrse was locally called the Fu Ho and not the
Chieh Ti Canal.

The dykes were abont 300 feet apart, and the average
beight above the ground level was from 8 to 1o feet. Bat the dykes
in the lower course were greatly ruined by the natives who tilled the
soil on their tops and gradually extended their enltivation to the slopes
especially on the outside, bank which were levelled down step by step
until they got even with the ground, thus leaving the dykes without
any slope and the consequence was that in time of flood when the
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It passed through cultivated land of wheat fields with
orchards of pears, peaches and dates, here and there, and crossed the
old Hei Lung Kang at mile 10, the Pei Lung Kang at mile 13, the old
cowrse of Pu Tao Ho at mile 32, the old Chien Ching Ho at mile 34
which is the boundary line of Hsien Hsien and Tsang Hsien, and
several other dry old channels. The most important villages passed
by besides Hsien Hsien and Hsing Lung Chen are Huai Chen (#$K)
at mile 15 and Kao Chuang (B J1[) at mile 25.

The general configuration of the country traverse by this
line has a gentle fall from west to the east, uniil to the east bank of
the-old Chien Ching Ho (mile 34) whence the ground rises again until

the Grand Canal is reached.
The difference in elevation between the highest and lowest

of actual ground level is about 12 feet.

Elevation of the bed Tzu Ya Ho at Hsien Hsien.........20.3

" n noon Hei Lng Kang bed..................4:.5
” w o ou Old PuTao Ho.euverrerinnianneeannsn25.7
» w n » GOrand Canal at Hsing Lung Chen 2.33

This shows that bed of the Tzn Ya Ho is below that of any other river
and it will be seen that one of the deciding factors in the design of a new
outlet for the Tzn Ya Ho is the provision for the drainage of the Hei
Lung Kang Basin, the couniry bounded by the Grand Canal on the
east and the Tzu Ya Ho on the west, with all its tributaries join
together at Kung Chen on line B. in the lower course (see map).
According to the Chinese history « the Pu Tao Ho once ran along the
upper cowrse of the Hei Lung Xang basin from the south west to the
north east and emptied itself into the Grand Canal south of Ching
Hsien. But as the water level of the Grand Canal was bigher than
that of the Pu Tao Ho, the whole country west of Ching Hsien was
submerged under water all the time, its outlet was obliged to be filled
up. Since then the Tzu Ya Ho remains to' be the only outlet for the
Pu Tao Ho.
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It is mostly due to this Pu Tao Ho that the survey for a
new ouflet had to be made. This river having no permanent bed in
its lower basin causes inundation during freshets and renders homless
thousands of families and destroys as many acres of valuable crops.
In order to relieve these poor sufferers from inundation which occurs
nearly every year, some radical remedy has to be found. It was
proposed to have an entirely new outlet made from Hsien Hsien, to
Hsing Lung Chen (H[%4)) on the Grand Canal, and hence, by
making use of the Chieh Ti Canal, to be sea at Chi Kou.

The method adopted for this survey was according to the
Chief Engineer’s « Iustruction for surveys three or more miles in
width.” That is a centre line was carefully run along an indicated
route with the transit and accurately chained, the elevation of each
station taken and Bench Marks established af suitable points. These
B. Ms. were checked by the Check Level party. Topography was
taken some 500 or 6oo feet out on each side of the centre line,
especially at the crossings of water cowrses showing the general
direciion of flow and the width of any defined chanmel, if any exists,
and the location of any town or hamlet near the centre line. An offeet
line of eight thousand feet in length was run at right angles to the
centre line on each side at 8cco feet interval, on which levels were
taken every 5o feet. These lengths were not absolute requirements.
Sometimes the lines may be extended in order to obtzin some important
features, or it may be shortened when there was nothing in particular,
but a waste of time in levelling one the last thousand feet.

THE H. LINE

The indicated route was continued from the junction of the
Tzu Ya Ho, Pu Tao Ho and Fu Yang Ho east ward up to the Grand
Canal in a more or less straight course. The total distance of this
line from Hsien Hsien to Hsing Lung Chen is 42 miles.
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established at certain important points on the river. No system can
be designed in an intelligent manner until the flood discharges are
carefully studied, not only the amount of water that were carried
down the river, but the manner in.which it came, i. e. whether the
flood came in a short duration or spread out in a length of time. This
involves not only the river gauging stations established at important
points of the river, but rain gauge stetions should also be set at
important points throughout the entire area, and having observations
begin at once is by far the most important.

The two principal tributaries of the Tzu Ya Ho are
1. 'The Pu Tao Ho,
2., The Fu Yang Ho.
These two rivers meet, as stated before, at a point two miles
west of Tsang Chia Chiao or Hsien Hsien.

Pu Tao Ho, the longest tributary of the Tau Ya Ho, has its
source originated from the Tai Hsi Shan (&P north west of Fan
Sze Hsien (GXIHEZ) in the province of Shansi. After a winding
cowse through the hilly regious for a distance of about goo li, it
reaches the. Chihli Province. Then for another 8o li, it passes
through north of Ping Shan Hsien (Z3]]jE%) thence it runs over a
very long plain for about 8co li and meets the Fu Yang'Ho at the
above mentioned place.

The source of the Fu Yang Ho, the other tributary of the
Tzu Ya Ho rises from the western bills of the Tse Chow (F #)
south west of Chibli, passing through south of Han Tan Hsien
(HTERER) and then north of Fei Hsiang Hsien (JfESHEZ) and south
east of Chu Chou Hsien (ffjffJ%) again east of Chi Tse Hsien
(2528%) ond Ping Hsiang Hsien (ZEJEIEX) then west of Chu Lu
Hsien (41ifEl%) where it flows into a large reservoir known as Pei
Po (Jpi) or Cbu Lu (4 ) and drains off from the north east and
continues for about 150 1i before it joins with the Pu Tao Ho.
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Hsien, half & mile below the junction, is fifty one miles and the
difference in elevation between these two places are shown below.
W. L. Elevation of River bed

At Station O 28.39 13.39
» »  2700. 41.97 30.97

For a distance of 270,000 feet the difference of W. L. being 12.88
and that of the river bed at fhe two points 16.88.

18.88
270000

Therefore we have the hydraulic gradient of or 1: 21C00,

. . 16.88
and the slope of the river bed is 270000 % 1 16000.

The width of the river bed at ordinary time i. e. the
channel actual covered by water at the fime of swvey, was about
200 feef, all the way. Bub its major bed, i.e. the channel between
the dyke as banks covered by water in flood season, vary from a
few hundred feet to several thousand. The depth of water in the
river varies from 14 t0 20 feet at ordinary time and from 27 to 33
in flood season, and a steam launch service is run daily from Tientsin
to Tsang Chia Chiso except when the river was frozen.

The dykes on both banks of the river were built with loam
and clay. Their dimensions are from 8 to 20 feet in width across the
top and the slope is about r: 1. The top of the dykes is about one
foot above H. F. L.and in many places, and as a protection against
flood, an outer dyke or even two were built at some distance from the
channel dyke.

The channel of the Tzn Ya Ho from Pai Yang Chiao to
Hsien Hsien has been surveyed in detail and cross sections of the river
bed taken, and the velocity of flow could be calculated if necessary.
Still the H. W. L. as given by the natives cannot be relied upon, but
it should be taken by actual measurement from Gauging Stations
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by piecemeal. The consequence is that, instead of repairing the broken
part of the dyke, 2 new one was put round the old one, thus changing
the original straight course to a curve and afterward the force of the
current coming round a bend soon erod the outer arm of the dyke
and later cause it to break and another one was being built round
it again, that is how the Grand Canal has so many bends.

The line B. connecting the Grond Canal and the Tzu Ya
Ho started 2 miles north of Ching Hsien and terminated about a
mile east of Pai Yang Chiao (see Key Map). The total distance
of about eight miles is the shortest between the 2 rivers, and
another advantage is that it has to c«oss the Hei Lung Kang
only once at Kung Cheng, the junction of the three branches of the
Hei Lang Kung Ho.

The method of survey is the same as before, except that
no sounding was required on this line. Following are some of the
data from the result of the survey.

Grand Canal. Hei Lung Kang. Tzu Ya Ho

Water Level at the time of Survey. 33.88 22.84 27.89
H. F. L. as informed. 36.55 31.14 36.71
Elevation of river bed. 18.14 922.14 12,89
General Ground Level. 32,71 22.71 23.71

Thus it will be seen that the ordinary W. L. of the Grand Canal is
higher than that of the Tzu Ya Ho by 5.95 feet and the Canal bed
is also higher by 5.25 feei. This is one of the problem to be
solved in the designing of the new outlet for the River.

At the end of line B. the swrvey was extended downstream
along the Tzn Ya Ho, north east of Pai Yang Chiao, for 5 miles. This
line is the “C” Cline of Party 3, again the line was continued from the
end of B. to the junction of Pu Tao Ho and Fu Yang Ho (line D).
Its general direction was to follow the river upstream in a south
westerly course up to the junction and then 2 miles along each of
the rivers. The length of this line from Pai Yang Chiac to Hsien
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THE TZU YA HO.

According to the programme recommended by the Sub-
committee regarding the new outlet for the Tzu Ya Ho, it was
proposed o survey a strip of comtry 5 to 10 kilometers wide from
Hsien Hsien, the junction of Pu Tao Ho and Fu Yang Ho, to the sea
at Chi-Kou via Hsien Lung Chen a distance of about 140 kilometers.

Two possible outlets for the Tzu Ya Ho were surveyed.
Each has fo carry the Grand Canal and the Tientsin-Pukow Railway
which one will serve best can be known when the flood discharge of
the river and other data are known.

The first one is to lead the waters of Tzu Ya Ho to the
Grand Canal at Ching Hsien from Pai Yang Chiao, a distance of about
eight miles, and then from Ching Hsien to the sea.

The second one i the route recommended by the Sub-
committee, viz: from Hsien Hsien to Hsing Lmng Chen on the
Grand Canal and thence to the sea via the existing Chieh Ti Canal.

The fist starting point of the third party was on the
Grand Canal which was surveyed for about ten miles, 5 miles each
way from Li Chia Chen or Ching Hsien. (3 &%)

This survey included a strip of country some two thousand
feet wide on each side of the Main Line. which followed more or
less the course of the Grand Canal, cross-sections being taken every
thonsand feet and sounding every three thousand feet interval.

The Grand Canal north of Li Chia Chen, due to its
breaks and repairs, has many bends, but is comparatively straight
on the south. The depth of the Canal given by soundings was about
18 feet, except at one place half mile south of Li Chia Chen where
it was 36 feet. The average width between the dykes was about
yoo feet, they did not seemed the be so well taken care of by the
anthorities as some of the other rivers, Failure to maintain in good
condition hastened the wear and tear on the dykes and if repairs
were to be done they were left to the natives, who can only be done
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3. If the “X” line through Cbi Li Hai for the outlet of the
river Yung Ting, is made, the Pei Yun Ho water can
be drained to the same outlet near the village of Piao Kou

E o
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is 27 miles. For the first 14 miles the Kuang Erh Kang Canal half
has dykes on both sides about 2000 feet apart on the average, It runsa
south eastern cowrse until it rached mile 8, whence the course is iné¢lined
to the south for another 7 miles. This canal has been so silted up that
the channel inside the dykes were all cultivated and very little trace
of the canal could be seen now.

At mile 15 from Pei Yun Ho the canal is joined by the Wu
Kung Ho. Tisdirection was a very straight course to the east and only
the south bank has a dyke about 5 feet high,' very: close to the river bed.
At the time of the survey very little water (or rather ice) was in it and
the depth was about 1.4 ft. The average width is about 100 ft. The
ground level of the adjoining country on this portion is also very flat,
there is kardly any fall from the mile 15 to mile 27.

At far as the overflow is concerned the Kuang Erh Kang
has lost its function now, as its bed has been so silted up and cultivated,
that this canal could not drain much water from the Pei Yun Ho to
the sea without causing inundation to the country through which it
passed. From the head of the Kuang Frh Kang the ground level has a
comparativelly slight fall wntil half way down, when the ground is
practically level all the way up to the end of the canal. In any case
this overflow canal cannot be of much service, seeing the Pei Yun'Ho
waters does not come along its own course, should the Niu Mu Tun
Cutting be made and the waters of Pei Yun Ho brought back again to
its chanmel, the Ching Lang Wan may be used as an overflow canal
for the following reasons:—

1. It is the most direct and straight course.

2. Its improvement to be done for effective draining of flood
waters is comparatively less than the 2nd flood escape.
The necessary work for its improvement is the repairing
of dykes breaks, dredging, and the most imporiant is the
opening of the outlet from tlie end of the canal to the sea.
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Ho is also called Pei Tang Ho, it has a very zig-zag course.

If the Ching Tmng Wan is to be used as an overflow canal
for the Pei Yun Ho, the outlet of Tung Yin Ho has to be greatly
improved. Asthe Chih Yun Ho has not the capacity to cope with these
additional waters from the Ching Tung Wan canal.

The following are elevations of the canal bed taken from
the date of the last survey (Jon. - Feb. 1918)-

Elevation of canal bed at mile 1 = 22.0

”» P » » » 8 =190
” PP » o» » 10 = 16.0
” »  »n » » o 18 = 173
» » » » » n 20 = 113
» » » » » » 25 = 105
» n » w o»n o » 30 = 72
» » ” » » » 35 = 40
» » o» » » » 40 = 5.0
Bed of Tseng Kou Ho atmile 43 = 1.00

During the time of Swrvey all the river was frozen, the
following give the water surface between the 2 ends of the canal.

At station 34 ( Just below the weir) ice surface = 24.31
» 2 2120 39 33 = 7.76
Difference of ice level for 40 miles = 16.55
Water level slope 2655 L = 000
208600 — 1ge00 - 00008

Assuming that the ice proze -at the same the hydraulic
gradient is given by the above equation.

Four mile north of Yang Tsun the Pei Yun Ho has another
overflow canal to the sea. This canal has two outlets, one of which
empiies into the Chin Chung Ho and the second joins the Wu Kung Ho.
It was the latter that has been swrveyed. The first half of this survey
was on the Kuang Erh Kang Canal and the second balf the Wu Kung
Ho. The total length of this canal from Yang Tsun to Pan Erh Chuang
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above the ground level outside the dykes vary from 5 fo 10 ft., nearly
the whole canal bed were silted up and the dykes were built with loose
sand and consequently they are very easily deamaged by flood. - During
the flood of last -year several breaks had occurred, the longest one
about oo fi. long was the Chung Ying ( & )

Half - way down the canal the whole country outside the
dykes are below the botfom of the Canal bed and were flooded not
only from the waters coming through the breaks but also from the
waters of Chien Kan Ho.

From Ta Pai Chuang to Pan Erlh Chuang a distance of about
10 miles an outer curved dyke was put up in addition to the channel
dykes which are still very close as before, except the north dyke
between from mile 30 to mile 34 has only the outer dyke.

At Piao Kou Chuang (fZI1#E) about mile 42 from the
head of the canal, the Ching Lomg Wan has two outlets.

1. Tung Yin Ho.
2. Tseng Kou Ho,

Both. of these outlets join the Pei Tang Ho or Chi Yun Ho at different
points.

The. Tung Yin Ho used to be the only outlet of the Ching
TLung Wan and is the most direct fo the sea. But the people of Pan
Erh Clmang, finding that the salt water from the tides twice a day a
drawback to their crops, built a dam across the Tung Yin Ho at Tu
Hsian Chuang ($%3£25) in order to stop the sea waters from coming
into their farms. No doubt it worked out all right as far as the tide
was concerned, but they did not consider that this dam hindered the
discharge of the camal waters to the sea and in consequence the Tung
Yin Ho was silted up above and below this dam.

The Tseng Kon Ho is part of the canal connecting the Chi
i Hai to Chih Yun Ho, between Tientsin and Lu'Ta. When the
Tung Yin Ho was blocked up, the waters from Ching Lmng Wan
naturally takes this canal to Chi Yun Ho. The lower part of Chi Yun
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Conservancy Offices to protect the bend, the flood ~completely
destroyed this weir on the 26th July 1917. This was the last attempt
to stop the water from going to the Chien Kan Ho, The only way
to” divert the waters back to Pei Ho again is by making a cutting
at Nin Mu Tun, which will lead the waters of Chien Kan Ho to Pel
Yun Ho, as beds of Chien Kan Ho and Pei Yun Ho mear Niu Mu
Tun ave practical on the syme elevation this will make it possible.
When this cutting is made all the Pei Ho wabers will come down to
the Hai Ho again, via the Chien Kan Ho and the Cutting.

In this survey a line was run along the Chien Kan Ho
immediately above Niu Mu Tun, for some miles and then 2 alternative
lines were xun from the Chien XKan Ho to connect the main line on
the Pei Ho, these were the shortest lines for the cutting. In all the
swrveys from the start up to Yang Tsun via the Ching Lung Wan and
Wu Kung Ho canals the method adopted was according fo the
“General Instruction” of the Chief Engineer, viz: 2000 ft. offset lines
at 1000 ft. interval with level at every 1oo ft. on the centre line and
500 ft. on the offset lines, and topography taken by stadia from these
offsets.  After the survey of the proposed cuiting was completed the
centre line on the Pei Ho was extended to the north as far as Ma Tou
Cheng where the river has a definite channel and then to the south as
far as Ho Hsi Wu. This survery was to include all the arvea between
the dykes. These dykes were often much more than 4000 ft. apart,
and the Chief of Party was especially told to exceed the gooo feet
limit in order to get the ground level outside the dyke. Every detail
is shown on the maps and profiles and cross-sections of the rivers was
also plotted.

North of Ho Hsi Wu the Ching Lung Wan Canal leaves the
Pei Yun Ho to the south east. That this canal was originally intended
for flood discharge may be proved by the weir that was built at the
time of Chien Lumg (see defail map). The whole canal is preity
straight and the dykes are close to each other and very regular
about goo ft. apart, up to Ta Pai Chuang, mile 30, and its height
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THE PEI YUN HO.

The 2nd party was instructed fo begin the survey of the Pfei
Yun Ho at a point neavest to the proposed Niu Mu Tun Cutting. Nin
Mu Tun is a small village sitnated midway befween Chien Kan Ho
and Pel Ho about 8o li south east of Tung Chow. It may not be out
of place to give a brief account of the proposed Niu Mu Tm Cutting,

In 1912, when the Pel Ho first changed its cowrse by
breaking the dyke at Li Sui Chen, the water found its way to the sea,
via the old bed of the Chien Kan Ho and Chi Yun Ho instead of the
Hai Ho. As the Chien. Kan Hoismore or less a creek, this enormous
volume of the Pei Ho water coming down by its unprotected and
undyked channel devasted all the surrounding districts. Aitempts were
made by the authorities concerned to stop the waters from going into
the Chien Kan Ho by repairing the breaks. AIl wens well for the
time being, but in the following autwmn another freshet broke it again
for the second time when the river made such a channel for itself that
there is no means of preventing the water from taking this new course.

The advantages of reverting the Pei Yun Ho watersto its
OWDn. course are.

1. To prevent those regions traversed by the Chien Kan Ho
from inundation, the sufferings from which are too well known to be
commented here.

2, To safeguard the navigability of the Hai Ho.

Every body knows that the five great rivers of Chibli empty
their waters into the Hai Ho but few realize that the waters of one
river may be welcome and another may not. All the river waters are
silt laden in varying degrees, but Pei Yun Ho is compartively the
least silt laden. That is why the Hai Ho Conservancy insisted on
having the Pei Yun Ho waters reverted to its «status quo ante”.
In October 1916, the veversion of Pei Yun Ho was carried out and the
building of a weir at Hu Chwang was completed in zoth May
1917. But owing to the negligence on the part of the Pei Yun Ho
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east for about 20 miles; This is itself a great advantage: Another
advantage is that fhe cost of the land through which the line passed
is very cheap, the average price is about § 7.00 per mou, and there is
no valuable properties to be considered, as nearly all the land are reed
farms. This part of the country is also very flat. Generally no ground
is higher than the other by more than 2 ft. At mile 20 the line passed
south of Chi Li Hail (L B%); which was once a lake but its bottom
has been raised up by silt to the same level as the swrrounding
country. And continuing eastward, the line crossed the Tung Yin Ho
and Chi Yun Ho, which are outlets of the Ching Lung Wan and Chien
Kan Ho respectively, and the Peking Mukden Railway at Han Ku.
Hence the centre line inclined to the south east through the salt fields
of Han Ku to the sea. Throughout the entire length, the ground level
varies very slightly. From Pei Yun Ho to the sea the ground except
the first 2 miles, has no appreciable fall to speak of. For instance.

Elevation of top of dyke at mile 0=28.42
Actual Ground Level at »  1=15.

Average » e » 5= 8.27
» n 3 »  10= 7.54
M » w oo »  15= 9.05

” ” » o s»  20= 8.53
”» » » »  25= 751
» ” » 5» 30= 7.99
”» » »  ow s 35=10.78
”» » n s 40= 9.53
Elevation at end of the line ,, 45= 9.12
At sea shore »  48= 494

Thus it cen be seen that the ground from Pei Yun Ho to
the sea has nonatural slope. This is, one of the important point
to be kept in mind when a new outlet for the Yung Ting Ho is being
considered.
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The 2nd half was assigned to the 2nd party for the same
reason that they had surireyed the Wu Kung Ho already and this line
to be run was just between the Wu Kung Ho and line already surveyed
by the 1st party. By doing so, the whole area from Pei Yun Ho fo the
sea with Wu Kung Ho on the north and the Chin Chung Ho on the
south, will be covered by these surveys.

The methods adopted for this survey is the same for both
parties, a centre line very accurately chained and levelled every 1co
ft. with offsets of Sooo ft. in length at 8oco f&. interval, these offsets
are levelled every 500 ft. and sometimes they may go beyond the
limit in order to obtain some important topographical features or they
may be shorter if the country appear level beyond certain point.

From Kuo Chia Wu to Pei Yun Ho the line, escept for the
first 3 miles along the Pei Yun Ho, was directed to the east. The fotal
length of the line is 32 miles, the country has a matural fall from the
west to the east (i. e. from the head of the delta up to Pei Yun o)
and the ground within the 3 miles swveyed may be called flat,
because it has no abrupt change in the level, in these offsets of 8oco
ft. the difference of elevation seldom exceeds 2 ft.

The ground slope from Kuo Chia Wu to Pei Yun Ho may
be seen from the following :

Elevation of ground level at Kuo Chia Wu 61.
Elevation of ground level at Pei Yun Ho ... 19.

Total fall for a distance of approximately 30 miles. ... 49,

Gradient of ground level is approximately 1: 3500.

The starting point for the 2nd half of this survey for the
alternative route of the Yung Ting Ho outlet was selected by the 2nd
party at a place some five and half miles below Yang Tsun between
the village of Han Kou (#3#) and Lang Yuan ( 5t B ). The line
passed through open uncultivated land in a south eastern direction for
the first five miles and after that it is a long straight tangent to the
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The line taken by the first party was to continue from Chu
Chia Tien (the end of the line on the delta) toward the sea in an easterly
direction. If passes south of Pei Teang Station of the Peking Mukden.
Railway, and through Ta Ho Tien, a plot of swamp land known as
French marsh extending over an area of 4o square miles and from 1 to
2 miles north of the Chin Chung Ho all the way up fo Pei Tang.

The method of this survey is a little different, the centre line
is cheined and levelled as before but the offsets are Sooo ft. long,
instead of 2000 ft. as before. These are taken at 8ooo ft. interval, and
topography taken 500 ft. on each side of the centre line.

The total length of this line from Chu Chia Tien to Pei
Tang is about 38 miles. Kixcept the first ten mils (up fo Ta Ho Tien)
which is well cultivated the line passed through swamp lands where
reeds are grown, these reed farms supply the people of Tientsin with
fire wood. The whole country passed is very flat, except that Ta Ho
Tien is about 3 feet below the average ground level. There is no fall
from Pei Yun Ho to the sea. Thisis one of the most important questions
to be seitled in the designing of the outlet for the Yung Ting Ho.

The line H was a tie line from the last point of the 1st party
to the 2nd party and accidentally it took in the whole of the lower
course of the Chi Yun Ho which isthe outlet of the Chien Kan Ho
and Ching Tung Wan. The lower course has very many bends. The
whole country but for the river is very flat from Pei Tong to Han Ku

By order of the Director-General an alternative line for an
outlet for the Yung Ting Ho was surveyed. This is to provide an
entirely new channel for the Yung Ting Ho from the head of the delta
direct to the sea by the shortest possible route.

This survey is made up of 2 portions.

The 1st portion from Kuo Chia Wu to Pei Yun Ho.

The 2nd portion from Pei Yun Ho to the sea.

The 1st half was undertaken by the st pariy because they
were familiar with the conditions in the delta and knew where they
had surveyed up to before, so that the work would not be overlapped.
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Iung Feng Clviao (the outlet of the confluent of Lung Ho
and Feng Ho to the Pei Ho) was chosen as the starting point for this
survey. Such alandmark would be easy for the 2nd party to find when
they came down from Yang Tsun as they were told to do so in order
to tie on to the first party.

The Pei Yun Ho as every one knows is a part of the Grand
Canal from Hang Chow (#j J| ) in the extreme south and Tung
Chow (3§ 7] ) in the north and before the introduction of steam
locomotive to China the traffic in the Canal was very heavy. ' The
dykes from Lwng Feng Ch'iao to Hsi Ku, are all maintained in very
good condition, the width at the top is about 20, feet, the average
height is about 15 feet above the ground level, the distance between
the dykes vary from 200 fi. at the narrowest point to 2cc0 fi. at the
widest. The general cowse of the river up to Tientsin is in a
southern direction, although the river flows in all points of the compass
in their bends.

The gradient of the river-bed is very gentle, it has a fall of
about 1 foot in 2 miles. The elevation of the bottom of the river near
Tientsin is o Taka Datum ie. on the same level asthe lowtide at Taku.

At present the Yung Ting Ho empties itself into the Pei
Yun Ho by two channels near Ch'u Chia Tien (E%E), which are
about one mile apart.

The 3rd last portion of the Yung Ting Ho survey is to locate
a possible and the mos economical outlet for the Yung Ting Ho from
Pei Yun Ho to the sea. Many people have proposed and some have
advocated that the Chin Chung Ho should be used as an outlet for the
Yung Ting Ho by making a cutfing at Ta Ho Tien. It seems to
be quite feasible by merely looking at the map. But a careful study
on the condition of the Chin Chung Ho from the data obtained from
its surveys will prove that it is inadequate to serve as an outlet for

the Yung Ting Ho unless an enormous sum of money is spent on its
improvement in a large scale.
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Elevation of siver bed at Kuo Chia Wa
Elevation of river bed at Junction with Pei Yun Ho

Vertical fall in feet

Distance from Kuo Chia Wu to Junction

Gradient of river bed surveyed

70.00
13.00

57.00
195000 feet

57 ’
195000 or 1:3430

A number of suxiliary lines in the delta were also swrveyed
They were as follows :—

Line Description Method of Survey.
. Centre line with transit, level &
A. Curved dyke and north main dyke. . g
urved cyke and north main dy stadia measurement along the dyke.
B. South curved dyke. Centre line with transit, level &
chain measurement.
c. Old channel. Cerftre line with transit, level &
chain measurement.
" . . &
. New channel. Cer}tre line with transit, level
chain measurement.
Centre line with transit, level &
E. Ice area. .
stadia measurement.
Centre li ith transit, &
F. North main dyke. N e line with traneit, evel
chain measurement.

offset 2000 ft. in length at 1000 fi. interval.

During the autumn flood of 1917 the waters made a new
channel from Chin Chwang to Shuang Kou ( #£ [ ) as indicated by
the line D, which was run on fhe ice, when the survey was made.

As the Yung Ting Ho has to pass the Pei Yun Ho on ifs
way to the sea it is necessary to choose a suitable junction for the
crossing, For this purpose a section of the Pei Yun Ho from Yang
Tsun to Hsi Ku, o distance of about 22, miles, was carefully surveyed-
The method adopted was the same as before, viz:~ a transit line with

The topography within

the 4000 ft. was taken by stadia and offsets were levelled and soundings
taken when they were on the river,



(7))

the worst part of the whole delta, it islike a desert, no living can to
be found anyswhere.

At Nan Ti Wu (gg%5F) mile 11 from Kuo Chin Wu the
dykes no longer conlinue to be parallel, but abruptly tuwrn away from
each other,-and from this point the transit line ran on the actual
grouud level instead of on the iop or along the dykes as before.

At Ta Chin Chuang (KBEH:) mile 18, the river has no
permanent bed, and the dykes are too far apart, the whole district ot
this point being very low was covered by ice. On the north of the
village a small channel was made by the water itsclf, this channel is
very easily choked up again. On the south side of Ta Chin Tsun
(KEEFE) the whole country was flooded for several miles.

The channel of the river from this point onward is very
narrow and the bottom is only o few feet below the ground level.
At Ko Yu Cheng (%fﬁj}ﬁ) mile 20, the water flowed in 2 southern
direction, passing close by the village. On account of the flood last
year which endangered their homes and properties the people of this
village dug 2 new channel for the river eastward to divert the water
from coming down to devaste their homes and spoil their harvest.

At Shik Ke Chuang (E/‘;EE) mile 25, this channel was
again separated into two and as the country is very low and flat and
the channels are narrow and shallow the river water easily overflowed
in the raining season.

The country south of Yu Pa Kuo (#J8511) mile 31, up to
Pei Yun Ho is a low-lying country, it was flooded not only from the
water of Yung Ting Ho, but also from the waters of Lung Ho and Feng
Ho (%EJEzf) and Pei Ho, svhose waters back up at their junction.

The following shows the fall between the two exiremities.
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The river on this poriion between Lu Kou Ch'iao to the
delta is confined in its channel by dykes, and as the river-bed is higher
than the adjacent country, the latter is liable to be inundated at any
time, should a break oceur, the authorities have to spend a large sum
of money annually for the maintenance and up-keep of these dykes,
not to mention the cost of repairs in time of breaks.

Between the Pei Ho on the east and Yung Tsing Hsien on
the west the river has no permanent channel, this area is known as the
«Hun Ho Delta”. The survey of this delta was entrusted to the st
party. A traverse line was run by following the present main channel
of the river with ofisets of 2000 ft. at an interval of 1coco ft. on
the main line. At every 500 ft. on these offsets stadia notes are taken.
Thus every detail of the topography of a strip of land 4000 ft. wide is
recorded.

Levels were taken at every roo ft. on the main line and
every 500 ft. on the offset lines. The main line level is checked by
another level -party and Bench Marks were established at about every
2000 ft. apart.

From Kuo Chia Wu, the starting point, to Pel Lin Tu
(JLA¥E) mile 10 the viver is still confined to its channel by dykes at
2000 to 3000 ft. apart. The whole bed between the dykes
except the actual present chamnel is silted up. The average heighs of
the dykes above the gromnd level outside the dyke is 20 ft. and the
silt within the dykes is only a few feet below the top of dyke. The
northern dyke from Tung Chia Wu, (FEZF) mile 3, to Shuang
Tu Ying (#8742 ) mile 6, were in a very precarious condition, not
only because they were built of earth, but the country outside the
dykes is also much lower than the average, at some places it was 30 ft.
below the top of the dyke, and the dyke is only a few feet above the
silted bed of the river, so a smaller dyke is piled on the top of the
dyke this is known as Nien (f&), the width on the top of the dyke
is about 20 ft. The country east of the northern dyke at this point is
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THE SURVEYS
The Yung Ting Ho or Hun Ho.

The survey of this river was made by several parties and in
different ways therefore it can be best dealt with in the following
order according to the manner in which the section was surveyed.

1st from L Kou Ch'iao to Kuo Chis Wu (Head of Hun Ho

Delta).

2nd from Kuo Chia Wu to Pei Yun Ho.

3rd from Pei Yun Ho to the sea.

Firstly, the survey of the 1st portion was undertaken by the
4th party (Precise Level). The primary object of this survey was to
verify the Bench Marks on the upper course of the Yung Ting Ho from
Lu Kou Ch'iao downward and to tie on to the starting point of the 1st
party (This levelling was not mentioned in the recommendation of the
Sub-committee) and secondly to find approximately the gradient of
the river bed. A line of levels was run from Lm Kou Ch'iao down to
Kuo Chia Wu by following {he river and checked by repetition. The
distance were measured by stadia and bearings taken with a military
transit. A number of cross sections of the river channels was also
taken at intervals. From these cross sections the distances between
these dykes are known, they vary from 34 to 3 miles and the fall of
the river may also be found. Thus the total distance from Lm Kou
Ch’iao to Kuo Chia Wu is roughly 49 miles and the elevation at these
two places are as follows ;

Elevation of bed of river at Lu Kou Ch’iac =191.5
Elevation of bed of river at Kuo Chia Wu = 69.0

The total vertical fall in feet for the distance

of 48.95 miles ... . ves e 122.5
The gradient of the river bed between Lu

Kou Ch'iao and Kuo Chia W is roughly 1:2000.
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Total Mileage

TIME TAKEN of Main REMARKS.
Line.

Party 1. Jan. 17 to May 10.} 252.95 115.19 miles Traverse line.
83.26 miles of 16000° wide.
54.50 miles of 4000’ wide.

Party 2. Jan. 16 to Apr. 30.| 242.03 9.92 miles Traverse line.
48.34 miles of 16000" wide.

148.71 miles of 4000" wide.
85.06 miles Ta Tsing Ho.

Party 8. Jan. 16 to May 2. 237.27 17.21 miles Traverse line.
83.02 miles of 4000’ wide.
187.04 miles of 16000° wide.

Precise Level.

Party 4. Jan. 16 to May 13.| 182.16 53.88 miles on Yung Ting Ho.
85.94 miles on Grand Canal.

49.34 miles from Taku to Red Bridge.

The time taken is reckoned from the day the party left

Tientsin until the day of their arrival.

1 have the honour to be,
Your Excellecency's
Most obedient servant

F. F. YAP.

Tientsin, August 1918.
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1 Chief of Party & Leveller,
1 Cadet,

t Deputy.

This party was not included in the recommendations of the
Sub-committee, nor were the surveys specified in these recommendations
The work done by this party was to verify the value of old established
Bench Marks, and to check the Bench Marks established by the various
parties and it will be described later in its own place.

The surveying instruments and other accessories, which were
ordered from Shanghai by the Chief Engineer, arrived on the gth Jan-
uary but were kept in custody at the Native Customs in the Central
Station for three days, because the special messenger who brought them
from Shanghai did not have a passport for delivery in 'Iientsin,
with the arrival of these instrumeats, and the field outfiis having been
previously purchased locally, every thing for the comfort of the party
was ready for the field. Tach party wasfurnished with camp beds,
Hurricane lamps, heating stoves, cooking stoves, stationeries and a
small medicine chest for emergency.

In spite of the depth of the winter in the north when the
parties first set out for the field (the majority of the members of the
field parties were southerners) they were favored with good weather,
excepting a day or two of snow and sand storm when accurate instrument
work were impossible, the surveying were not hindered in the least,
and moreover most of the river were frozen; which is a great advantage
and afforded more facilities to the field men.

The following table shows the total mileage of Transit line
done by each party.
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were sent to the Director-General for sanction and appointment.
These were
1. Yung Ting Ho Party,
2. Pei Yun Ho Party,
3. Tzu Ya Ho Party,
4. Precise Level Party.

The Personnel of the first three parties were the same, each
consisting of 14 members, namely:—

1 Chief of Party,

1 Assistant Chief of Party.
7 Instrumenimen,

3 Cadets,

-

Deputy & Cashier,
1t Information Cadet.

The last two received their appointment direct from the
Director General. The duty of the Deputy was to arrange transportation
and to seek lodgings for the party and as a Cashier, he was responsible
for all the money sent to him and he paid the salaries and allowances
of engineer in the field and defrayed all other incidental expenses of his
party. The Information Cadet was 2 man who has a good knowledge of
the river which his party was going to survey. His duty was to assist
the Chief of the Party to find out the old Bench Marks established by the
River Survey Bureau of the Province, (as these Information Cadets
used to work for the said Bureau), and gave him the general informa-
tion of the locality through which the Party waslikely to pass.

The Precise Level Party were composed of only three
members, namely:~
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Report on the Surveys
OF
YUNG TiNG HO, PEI YUN HO, AND TZU YA HO
BY THE

Survey Bureau of the Flood Relief and Gonservancy.

To
H. E. Hswwse Hsrvivg,

The Director General
Flood Relief and Conservancy.

Youwr Excellency,

In accordance with your instruction I have the honour to
submit herewith to Your Excellency the following report on the surveys
of certain rivers in this provinee recently made under the direction of
Mr. C. D. Jameson, the Chief Fngineer. Before going into details and
results of these surveys, permit me to give a resume of the organiza-
tion of the swvey deparfment 2nd the appointment of its Chief
Engineer and staff.

The Chief Engineer was appointed at the beginning of
December by the Director-General according to the Recommendation
of the Sub-Committee of the Committee for the Study of Conservancy
on the surveys of the above mentioned rivers.

The Bureau was located in Hopei near the Directorate
General. The office staff consisted of the Chief Assistant, an Accountant
and an Accountant Clerk, a Chief Translator, an English Clerk and
Typist, 2 Chinese Clerk and a Store Keeper.

On the 2nd of January the Chief Engineer came down from
Peking with his survey parties. The list of members of these parties
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Report on the Surveys

OF

YONG TING HO, PRI YON HO, & 770 VA HO

by
F. F. YAP, B. Sc. (Edin)

Chief Assistant Englneer

Survey Buresu

Tientsin 8th. August 1918,

i

Prinfed at B~TAJ, Tientsin.






