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INTRODUCTION 

The job descriptions for assignments under project uS/CPR/84/281 -
32.1.I comprised 3 duti~s that have been accomplished in cooperation with 
the Beijing Municipal Administration of Municipal Engineering: 

1) Detailed account of the problems which currentiy face the Beijing 
authorities in planning and executing a programme for the adequate 
treatment of municipal waste water. 

2) Determination of the objectives of the Beijing Municipal Government 
~ith regard to the design, construction 2nd operation of waste 
water facilities capable of treating the city's current and projected 
combined sewage flows. 

3) Approach and methodology for solving the problems identified in 
1) above. 

Detailed infor~ation was requested on means of implementing the following 
specific activities: 

Instrumentation of the existing waste water monitoring station to 
measure flows, BOD, COD, TSS, etc.) and training of personnel in ana
lytical techniques for use with waste water flows. 

Instrumentation of the existing pilot treatment plant and training of 
pilot plant personnel to improve the plant's ability to yield a range 
of data for the design of a full scale plant. 

Technical modifications to existing pilot plant to improve its capa
city to treat Beijing's waste waters. 

Introduction of new treatment units to the pilot plant to improve its 
performance. 

Development of a plan for re-use of the final effluent and sludge treat
ment and disposal. 

Development of a pilot plant programme capable of generating sufficient 
information for use in the design of a full-scale waste water treatment 
plant. 

1. CURRENT SITUATION 

1.1. The Sewerage Sche~e (see figure 1.1.) 

Beijing metropolis has an area of about 1,400 km
2

. The total length 
of the municipal sewer network, located all over the urban and suburban 
districts, is 1,600 km, including nearly 1,000 km of combin~d sewers and 
300 km of stormsewers. 

The permanant population is 9,000,000 (5,220,000 in the city and 
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3,780,000 in rural area). Including the floating population, the total 
number cf inhabitants is 10,000,000. 

According to statistical calculat~on, the average sewage flow pro
duced from Beijing area is 1,900,000 m /day. About half of the total flow 
is domestic, the other half being industrial. 

There are 6 main sewage drainage systems (catchment basins), and one 
small one in the south-east of Beijing. There are 16 pumping stations. 

Catchment Basin Estimated Flows Characteristics 

1. Gaobeidian 750,000 
3 m /day 60% industrial 

2. Zhengwangfen 141,000 3 
m /day domest1.c 

3. Damongmen 192,000 3 m /day indusr:rial 

4. Jiuxianqiao 121,000 
3 

m /day industrial 

5. Quingme 213 ,000 3 m /day domestic - textile 

1,417,000 
3 

m /day 

6. Xij iao 330,000 
3 

m /day steelworks 

1,750,000 3 
m /day 

================= 

No accurate flow rate measurement has been done due to the lack of 
flow meters. 

3 
On average, the water supply is 1,300,000 m /day, mainly from wells 

in the west suburb of Beijing. Most of the industries have their own wells. 

At this time 5,000,000 inhabitants may be connected to the sewerage 
network. 

28 rivers cross the area of Beijin~. More than 200 outlets to the 
rivers are known to ~xist. 

The average rainfall rate in Beijing is 630 mm - 80% of it is cen
tralized within June to s~ptember. The rain is of low intensity. 

1.2. Gaobeidian Catchment Basin 

As the biggest of the six systems, Gaobeidian has a total length of 
sewer of 500 kr.i (sewage and combined sewers) and collects the wastewater 
from the greater part of the urban district (downtown) and all of. the 
East suburb. 

The average fl0w water rate is estimated to be 750,000 m3/day (40% of 
the overall discharge of the city). 

Industrial water (60% estimated) in the catchment basin comes from 
chemical factories, pharmaceutical factories, paper making mill, winery, 



- 3 -

p r i n t i n ~ and d vc i n ~ p J ant s p l ant s ( ab 0 u: 1 4 (' 0 u t le- t s i n t N n l ) i ; 1 S 
0! ~hi ch d1sch~rg~ morr than 1 .000 k~'dav. 

pH ,. 8. i..·i th va!"iations upte> pH IC. 

- COD from 360 to 600 mg/litre 

- BOD from 150 to 250 mg/litre 

- SS about 330 mg/litre 

Th~ whole network of the Gaobeidian sys:e~ works by gravity: there is 

only one pumping station at Gaobeidian plant. 

1.3. Desired Quality of Final Effluent 

1.3.1.Standard for pollutar.ts -----------------------------"Sandard for pollutants in the discharged wastewater of 
Beijing metropolis"are attached in appendix ncJ 

The standard is very high,especially for pollutants dicharging 
into rivers.The standard for discharge of the Gaobeidian plant is; 

-BOD 4 20 mg/l 
-COD~ 7C mg I 1 
-SS <:. 30 mg/l 
This is near equivalent to the highest level of wastewater 

tr~a~ment plar.t discharges as required by law in France 
The two highest levels in Fra'-c: are: 

\

. -BOD ~ : 5 mg/ 1 
-COD < 50 mg/l 

.-SS < 20 mg/l 

1
-NTK(N) 
-NTK+N0

2
+NOJ(NJ' 10 mg/l 

-P ~ 1 mg/1 

mg/l 
mg/1 
mg/1 
mg/1 

The very high standard for pollutants of ~eijing metropolis 
is homogeneous with the ambition to recover a good water quality 

for the rivers. 
Nitrigen removal from wastewater must be taken into account 

for a successful fight against water pollution. 

1.3.2. Re-using of Wastewater 

Beijing Municipal Administration wants to re-use wastewater in 

farming etc. 

1.4. Wastewater Treatment Plants 

1.4.1. 

1.4.2. 

There are two plants: 

The first is an Imho§f Tank (catchment basin of Jiuxianqiao) which 
has a capacity of 5,200 m /day. Due to lack of time, it could not be 
visited. 

3 
The second is the Gaobeidian plane, of capacity 130,000 m /day. 

Approximately 22% of the total sewage collected from the drainage area 
is tri:>ated. 
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- 10% goes through a preliminary treatment (several sedimentation tanks 
without any mechanical removal of sludge), and has been used for 
irrigation in summer; 

- 12% is sent directly to the farmland; 

the remaining 78% is discharged into the Tunghui river. 

1.4.3. The other catchment basi~s have no waste water treatment plants. 

1.5. The Beijing Sewage Monitoring Station 

On the site of the Linghaojing pumping station, a laboratory has been 
established to monitor the situation in the six main catcb:nent basins. ~he 
duties of this lab are: 

- control the pollutants (especially toxicity, heavy metals and harmful 
matters in wastewater); 

- prevent the discharge from industries which exceed the standard; 

- protect the sewerage facilities from damage; 

_ensure the safety of workers; 

- rrovide analysis for normal operations of wastewater treatment works. 

31 persons ~orm the staff of monitoring station, 9 of whom are pro
fessional technicians: 

- 5 for analytical work 

j for sewage flow surveying 

- l for waste-.ra.ter treatment. 

1.5.1. Sampling 

Taking samples for analysis is by nand, there are no automatic 
sampling units. 

1.5.2. Flow metering 

There is no accurate flow-measurement. 

l. 5. 3. Analysis 

Routine determinations are carried out, mainly by volumetric and colouri
metric methods (HMO standards). COD, BOD and SS are performed with adequate 
accuracy. The technicians of the :noni taring station a.re o:· the opinion that: 

- BOD and COD analyses are too laborious and too long; 

- They need to meas11re greases and oilz; 

- They need to measure the presence of danger0us and exnlosive gas in 
sewers ( sE>veral accide!lts ha·:e occured in pumping s'tations or in the 
'.'letwork). 
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The other unresolved issues in monitoring are: 

Analysis of harmf1.il organic matter in sewage a.nd sludge; 

- Analysis of heavy metals in sewage and sJ.udge; 

- Continuous survey ':Jf the se;ra,ge :'lo'W-rate 9.nd surface run-off 
to sewer; 

- pH meteri.ng. 

The monitoring station does not ~easure settleable solids, volatile 
( + - -suspended solids and nitrcgen compounds NTK, NH4 , NC

2
, and No3). 

Any analysis is meaningless unless samp~ing is done 'With su:':'icient 
care to ensure that the analysed 'WB.stewater is truly representative of 
the wastewater being tested. 

With<Jut any automtic sampling proportional to the flow of -.. ater, 
the monitoring station cannot give :icc1.irate results. 

' r 
L.b. The Existing Pilot Plant in Gaobeidian 

2. 

2.1. 

2.1.1. 

Since 1974, 15 projects have been conducted in pilot scale. Several 
small units 'Were built and tested: 

- Primary clarifier with inclined plates; 

- Primary clarifier with multihcppered bottom; 

- Pure cxygen dif:\tsed aeration tank (UNOX system); 

- Conventional aeration tank; 

- Rectangular clari~ier; 

- Thermophilic and mesophilic anaerobic digesters; 

- Vacuum filter for sludge dewatering; 

- Centrifuge for sludge dewatering; 

In general, the volume?of each unit (clarifier, ta'."lk, digester etc.) 
does not e>.~eed about 100 m..). The designs are old and t.~~re ':Lre no fJ 'J'..: 

meters. 

SPECIFIC ~ECOMMENDATIONS 

Network 

Plans 

Prep11ration of accurate plans or :.he se•verage network is necessa.ry, 
with longitudinal sections, slopes, diameters, flov directions etc. cind 
details abou~ storm weirs, industrial inlets etc. With accurate plans, 
sub c~~chment basins will be ~efined according to the size. the density 
of inhabitC$nts or industri·!S. The main sewers wil 1 be equipped with 
flow :n~ters. 
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2.1.2. ~easurement of amount of Pollution 

The amo~nt of pollution in wastewater is measure<! on sazriples 
correctly taken. -The various anal~·ses are of little value unless the 
sample is truly representative of the conjitions and quality actually 
found in practice. 

2. 1. 2. 1. Flows --------------
N~ recommend the installation(in the first step) in th 

sewers of Gaobeidian: 10 channels of type"contraflux or/ande 
venturi"fro~ the NEYRTEC ALSTHOM co~pa~y 

Their location is very i~porta~t.A ro~g~ example tor 
f 1 c wr:; et er s and "met er in g rooms " 1 o ca t ;.· o:: i s g i v e"' ~ ... • -· - ..... e .., 

1 
., 

1 ........ ··~r..- "· .~ ... 
~ •• ~.e ... "r a~r· .. ·ra· ... ~ 1ocat.i"on a.~ ... ~ c"-~ r.· t . d • 

--- & - - -~·~ .ave c De e:ine~ wit~ the 
help of two experts: 

-one from NEYRTEC company, 
-the other one being a sewer syste~ evaluation expert. 
Fellowship for two m/m in France{cha~nels settinq and fitt · 

1 could be very useful. .ing, 

The instaljation of the flowmeters will need civil engin · 
0 k t b 'ld h n . eerina "".r o ui t e metering rooms",where it will be possible to -

fit up,movable; 
-pH meters with recorders, 
-diaphragm,buble,or ultrasonic recording flowmeters, 
-automatic sampling units. 

2.1.2.2. Samplillb (see figure 2122) 

Sampling is difficult because the raw vaste varies both in composition 
and flov. The first step is to select a sampling point when there is e 
good mixture of the matter to be sampled, unaffected by earlier deposits. 

We recommend se~ting up sampling units over flo~ meter channels in 
the network. For the detection of heavy m~tals etc. it is better to take 
samples on earlier deposits in the factories' outlets. _ 

Samples should be taken with tbe aim of ~easuriog average quality 
over a period of 24 hours. It is useful to k.nov hov pollut~on varies 
during the day, to assess the peak flows and to ascertair. the extent cf 
the day-time or night-time pollution (in both dry and vet weather). 

Apparatus it available for ta.king average samples proportional to t~e 
flow of water, either by collecting a certain volume of water at regular 
i?ltervals, vith the volume of the oample fixed or varying vitb flow, 
or by drawing off unifon:: quantities accordins to a ti~e schedule 
varying vith the fl~v. 

The vater is circulated through the pipes of the sampling unit at n 
velocity of st least 60 cm/s to preve~t the fonnRtion of deposits. 

The sample should be stored and transported at a tenpcratu re of 4 ° C. 

In the first step 11e recommend the purchase of 10 automatic 
sampling units (mod.el NuTHlec), cool•d, equipp•d with batterie&, and taking 
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average samples proportional to the flow of water. 

'!'he Beijing municipal administration oust know correctly the 
flows and the amounts of pollution in the sewage 

Amount of :pollution = V 3 x C I 
(in BOD kg/::lay) (in m /day) (i~o~g/m3 ) 
L-------
in order to execute the following tasks: 

- design extensions of netwcrk 

- design wastewater treatment plant 

- operate sewers and plants 

- impose taxes on pollution ~~ount. 

2. 2. Main Indust ri9.l Sewage 

2.3. 

2. 3.1. 

Each main industrial outlet ha3 to be measu!"ed correctly. Local 
staff have to ha•e available lateral contraction channels, where 
it will be ~ossi ble to set '.lP portable and recording pH meters, fl·:iw 
meters and automatic sampling units (of the srune t:rpe as in +.he network). 
A reconnaissance of each sewer is needed to prec i sel:r loca. te the ri.ur:i::~r 

s..:id size of the channels. 

In this second step, civil engineering and fitting up of tne 
cnannels will be carriea out by the .t:iei.j ing -cechnicians. 

Tne recommended first an~sis Wl.l..L be: BOD, COD, SS and toxicity 
by the "Da.phnia Test". 

The correct operation of the network and the treatment plant 
depend on a. detailed initial surrey of the relevant polluting inC:.ustry. 

Most of the factories haYe to be disconnected from the municipal 
sewers and equipped with their own pla~ts, because their r..ra.stewater is 
non-biodegradable. 

~onitoring Station 

Analyses 

First step: 

Second st en: 

SOD, COD, SS, VSS, TSS, !:JS, pH are indispensable, a.nd :nay 
be carried out by the monitoring station. A portable 
c.olorimetr,ic _ _c;93wa.rator can be 'l33d tc giYe quick analyses. 

1-1.11 oven, \°S)u i.., J, nas r.o oe boughc:, c:o measure 

volatile suspended solids. A portable ultra.sonic :'lowmeter 
can be 0.ised to measure :'lows in pipes under pressure a.s in 
purnpin~ stations. 

The d . . f' . . d d 'ru + 'fm ( . eterm1nat1on o. ni tr~gen is nee e : m1 1 + .• ,.. . 'Jr-
~anic and ammoniacal), :rc-2, :'IO-, because r:TH,-(Ifi1) is ~oxi:: 

~ J ti 
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:"cxicit:: o: a::. e::1ue::~ ce.r. be !:'leaE"urei ty 
::.:: the e::·.i;.;:n~ a:· the motilit:,: o: Ja:;:h::ia ~·a~c. Straus (crustaceans 
c-lado~ra) c:mur;only lmovn as Japhnia. The results are ex::ressed. in -::; 
equ!tox units, defined as follows: an effluent cont~ins one equitox/mJ 
if it gives rise in 24 hours to the immobilization of 50% of a population 

of Dapbnias under the test conditions. 

The best way to appreciate these methods and to define the instruments 
needed by the monitoring station is to organize a fellowshi:: vi.th a 

?re!l~!: la.borat.o~y: 

Thi::-d steE: Following completion of the necessary work on the 
building (electricity supply, air conditioning), sophisticated 
and sensitive apparatus would be installed, in orJer to measure 
every micropollutant, heavy metal, etc. (see appendix no. 4). 

We propose a sub-contract with a firm to evaluate the 
building works to Beijing technicians, to sell the instrument 

and to fit it up. 

2. _.. Gao-oeidian 2isting Pilot ?lant - Actus.2. Condit ions and :rr::::rove:::en~ 

2.~.l. 

2.4.2. 

Actual conditions 

At the present time a wastewater treatment pilot plant is existing. 
It has been used for research but it is not suitable :or personnel 

training. 

Experts' suggestions 

Because the standards required for poll'..lants in discharged waste
water of Beijing :netropolis (see appendi:c) corr es pone to a high level 
for treatment (near to European requirements), the pr'.'.:lcess for wste
vater treat:nent plant must be an activated sludge process. Furthermore, 
it must be an activated sludges process with very low biological load 
rate (BLR), near to extended aeration process: 

kg BODS/day 
BLR = ~~~~~~~~~~~~-

kg MLVSS in aeration tank 
0,1 

The future f~ll-sca.le treatment plagt for Gaobeidian sewage netvork 
system mu~t be able to treat 1,000,000 m~/day vith a first step of 
500,000 m /day. This plant, even in the first step, will be a very 
large plant vi.th a high efficiency in pollution removal. 
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We suggest that for training, the authorities build a new modern 
pilot plant. We think that an appropriate size for training and to 
meet all the problems ~hat can occur when oeerating a fuil-scale 
plant, will be 2,000 mJ/day (this is the size used by Paris 
municipality when they want to test a new process). 

Beijing municipality request 

Because of the cost of such a pilot (US$ 1,800,000), the many 
problems they have to soJ.:re and because of very local and specific 
conditions, 3eijing municipality did not agree to this suggestion and 
wants to improve the existing pilot facility. 

Improve~ents to tte existing pilot 

l'he following paragr~phs describe the existing situation and the 
general improvements suggested. :t is proposed that the 11se of this 
plant be restricted to that of a training facility •Ni.th e!llCJhasis ,Jn 
enabling local staff to ~ain experier.ce -Ni.th acti-.rated sl'.1ige ;:m:icesses. 

Existing facilities 

Figure 2.4.1. shows ~he exi3ting pl~nt. :t can be ~e-use1 ~nd 
i.11proved with the purpose of d.eveloying acti v~ted sludge capabEi ty. 

Imnrovements 

a) ?umping station: The waste water delivery from the Saobeidi~n 
pumping station must be replaced by an Archi:nedes screw P'.cr.ping de'fice 
in order to provide a 1rery slow, flexible and re~lar supply, avoiding 
over31ows and frequent peaks. The maximum pumping rate must not exceed 
16 m /h 1'. peak value) . 

Because it is a pilot plant, no standby is requir~d. The standby 
will be provided by the actual supply. 

Figure 2.4.2. shovs a general design for the new wastewater supply. 
The scheme includes: a sere\~ ;mmp; an automatic screer.ing with, in -::ase 
of clogging, a weir di·rerting the flow towards 'l non-a.utor.iatic sc:::-een; 
a flow-metering device with continuous recording and <:otalisator; "'.n 
automatic sampler drive, if possible, by the fl::iw-meter. Al:.. polluted 
water, regardless of source, de....-atering, supernatants from sladges 
storage etc., mast be recycled to the head of the plant after the 
sa.repler. A by-pass from the wastewater supply to the pri~ary settling 
tank is necessary, so as not to stop the entire plant if a breakdown 
occurs in the grit chamber. ?lease note the location of the devices 
shown in figure 2. 

b) Grit chamber: ':'he g:::-it chamber should be modi:ied as shown in 
figures 2.4.3.A, 2.4.3.B, 2.4.3.C and 2.4.3.D. T::L3 precess gi.·res 
~ood efficiency, for both grit and greases removal. 

' 



- 10 -

The moving bridge and air lift extractor for grit, and skimmer 
for greases and SC'.lI!l.S, is a facility which a.l:ows good c~:mditions o:' 
operation. The bridge should operate at 9. slow speed (1 r:i/min) to 
:ninimize turbulent conditions and at frequent inter~rals to avoid excessive 
grit accumulation in the channel. 

cl ?rimary settling tank: ~he primary settling tank can operate with-
out major improvement~. T:tere are 2 pri~ary sedi~enta~ion tanks; only 
one is necessary for satisfactory operation. The primary clarifier 
should operate (tank without plates). We suggest improving sludge 
extraction. ~ocal staff can do this. 

d) Aeration basin: The actual 9.en.tion basins ::mst be re-i.;.sed '..-ith 
the gate opened. The settle~ wastewater will flow through these tasins 
as shown in figure 2.4.4.A. 

We suggest th::.t the first aeration ":Jasin should be e'1~1ipped with 
(thin bubbles) ai1 diffusers. 

Air supply must be as flexible as possible. Dissolved ox:r:Sen :nust 
remain in the ~ange: 

0,5 to 2 mg/l 

by neans of ~ani.;.a.l or automatic devices. (Driving two 75m
3
/h blowers 

and one Jom3/h bloweL). 
An anoxia area must be provided to tee he~d of aeration casin in 

order to allow denitrification. 

=~03 + "denitri:'ants" bacteria = rr.etabolis:r.. bacteria. + :J'J sas. 

In this area a submerged slow mixer is needed to avoid acti 'ra+.eri, 
sludges settling and tc avoid mixed liquor oxygena~ion (~i~re 2.4,J,3). 

Deni trification is useful for nitrogen remo-.ral and to avoid the 
above :=-eaction in the final clarifier which can lead sludges to :-:::at 
(because of the micro-bubbles of N

2 
gas). 

Air supply must be sufficient for the peaks and calculated as 
follows: 

Data 

3 - Average Wastewater flow = 10 m /h (total flow rer day ;:. 240 

- ~astewater SOD concentration = 250 mg/l; 

- A.'llount of BOD
5 

per day = 60 kg/day; 

- Primary set~ling efficiency = 15% 

Amount of BOD~ per day in aeration tank = 51 kg/day 
) ') 

?eak flow= 16 m~/h 

- Peak 30D~ per hour = 4 kg/h 
) 

Amount of MLVSS for 3LR = 0, l = 510 kg. 

~ 

:n~); 
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These flow conditions to the plant are suitable for training 
purposes. Flow can be set by means of a valve in the existing wastewater 
supply well. 

Air supply needs: 

Oxygen: 

- Average: kg/0/day = o,66 x kg 

k1d':.J
2

/day = o,66 x 51 

?eak: 
Air: 

kg/o2/h = o,66 x 4 + 

BOD/day + J,07 kg ML'!SS 

+ 0,07 x 510 :3 70 ~g/day 

0,07 x 510 
24 

·~ u ,15. kg/hour 

The air contains 21% of 0 (the efficiency of di:fusers is 3,5~ per 
meter of :iepth, with thin 1Jubbfes). Hence air-suprly needs can be 
calculated. Obviously tl:e minimum air suppl:/ :!lust meet pea:i{. ::-e".luirements . 

., 
Peak requirements = 19,762 kg air/h (l :n~ air= l,293 kg) 

?eak :'."equirements = 15, 3 :n
3 air /:'1 

Efficiency of air-diffuser is 3,5% pe::- ~e~er of ie~tt. 

Je~th is 3 :n -- ef~iciency will be 

A
. .., .. -. r,... 3 ,, 
ir S:UPP-'-Y neea.s ·~ _ou :n In. 

If denitrification occurs in the final cl~ritier (see above 2.4.2.d)the 
air supply requirements will drop in ordec '::, :e':. dissol·red cxyge:i e1ual 
to 0, 5 mg/l. The sl·.idge recycling rate wi::.1 <::.en operate at :r.axi:num. 

e) ?inal clarifier: Because the overhall ~lant performance is 
directly related to the final clarifier effi.~ iency, we snge;est 811ilding 
a new final clarifier. 

The shape oust be circular, with a diarr:eter no less than 5,50 :n. 
The general design is shown in figure 2. 4. 5. 3l:1d6e recycling rate 
must be at least 200% with ability to reach :u~·~ tc 400%. 

We recommend the use of an Archi~edes .•• ~re·-1 pump for sl 1.idge 
recycling with a pumping rate of 32 m /h. _:., second rumping device is 
nece3sary; it should be a. conventional ptL'TI.:- ·..;i:h ability to reach 
32 m /1:1 pumping rate. This pump can be ·.:se..:. either to increase 
sludges !'ecycling rate or to pump out the ':!:<cess sludges fron the 
'1Ctivated sludge plant. In an Archimedes s~rew pump the acti·rated 
sludges flow is not shredded nor ground ·;p 1s '.':.appens 1ri th a. conven
tional pump. 

The sludges recycling rate needs to be set correctly. It must 
be operated with care because plant per:'orn3.nce '1epends upon a proper 
recycling rate. 
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The following theory gives the basis for computing sludge recycling 
rate: For acceptable e:ficiency with an activated sludge process we 
need to retain wi~hin the aeration basin a sufficient amount of 
:nicro-organis.ms. 

::..et: 

Cs. = micro-organisms ·~oncentr9.tion in the aerati·:m basb. ( ~/l or kg/:n.
3 

'. 
' 

V = aeration basin volume (m3 ) 

a.mount of micro-organisms 

(Cs. is related to MLVSS) 
l. 

= r:s. x V (kg) 
1 

-..;ith a BLR = 0,1; Csi = 50% x Cs (MLTSS). 

We need to maintain Cs UCTSE:) = 2 x Csi (MLVSS). :n the case of 
this pilot plant T .. -e need 510 kg m.•1ss, then .l.020 ~ ~TSS gives for 
YiLTSS concentration, a ra.'1.ge of 5 to 6 g/l or t:.g/m , with a 3LR = C ,l, 
the expected 3VI should be between a rang~ of 50 to 130. 

Setting Recycling Rate (see diag•:run next rage l 

?or constant Cs, sludge l~a'.rin;; aeration basin = ~ec:rcled sl11:i;:;es 

R x CR = (R + ~) x Cs ( 1 \ 
I-.' 

SVI (sl·1dges volume index) is defined as: -rolume (in cm
3

) of 1 gramme 

of s2..ui~e after 1/2 hour sett::.ing period. 
maximum concentration for a sludge. 

Taking into account the units 

1,000 
SVI 

for ML~SS. 

Hence equation (1) becomes 

R x 
1,000 

SVI = (R + G,) x Cs 

C 
1,000 R/Q s = ~..;;;..;-""'-;...;...~'--"'~~ 

SV1 xR/Q + SVI 

( 2) 

( 3) 

From equation (3) a set of curves must be prepared. 

cs
8

,TI = (f) R/Q (figure 2.4.6.) 

This set :;'.' curves is very useful to es~ablish co:::-rect sludge 
recyclin5 rate and shows that a.n improp3ly sludge recycling rate 
leads to significant loss of sludge in a few hours. Several days or 
weeks are then necessary to recover a normal concentr1:1tion. 

N. b. : :3VI i:; related to BLR 3uch t'.'.at when BLR increases, sv: increase::;. 

If Cs is too low, SV! will increase. :f a correcting ~cti~n is 
not performed, d. point i:.:: re1cherl when, r!V':n with the rnax:..'11.11!1 r-e:-yclin'~ 
rate, it is impossible to recover normal conditions. Then the only 

' 
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AERATION BASIN F:'.:~AL CLARIFIER 

R+Q 

I.\ f 
.,.. 

I 

I 
! 

Cs 

R . ..l 
--· -~- -------------------"""'::,:-.-~.~ pump 

sludges recycling 

Let: 

·~ = influer.:. ·rastewa.ter flow- in M3 /h 

R =Recycling r~te in m3/h 

Cs = MLTSS concentration needed in aeration basin in g/l or kg/m3 

CR = MLTSS ccncentration recycled sludges in g/l or kg/m3 
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solution is to divert a part of flow to the river in order to drop 
BLR . Recycling is very important to monitor. We suggest the 
installation of an ultrasonic flow ~eter on the recycling pipe. 

:::~) Existing final clarifiers: 'I'he existing final clari:~iers could 
be used as a storage and thickening device for excess sl'.idges. The 
Shinese Engineers are able to perform this improvement by themselves. 

g) Treated water, flow measuring and samnling: The same devices as 
shown in figure 2 must be used for treated water flow measuring and 
sampling. 

h) Sludge dewatering and treatment; ?or this 'rery small pilot plant 

sludge producti0n will be very small. The existing equi?ment is sufficient. 

3eijing Municipality may wish to use a compost process. ~r.is plant is 

too small to justify building a modern compost plant. ~xpe~i~entation 

can be undertaken ·.ti.th very simple tools. 

'I'he 3eij ing Municipality was s"clpplied with i:::~on.a: i:::;. ·::i. ::c::.it 

compost. 

i) Electric sup!lly: There are a significant nu..~ber of 

failures (3 to 4 times per month for periods from 2 to ~ 

on-site diesel engine alternator is available. 

,-., ............. ~ 
• ~ '..J ~....... .-:. • 

This stand-by supply must be improved or modified as :'oll'.)WS: 

- Automatic start when normal electric supply fails, 

The stand-by electric supply must be connected on.:..::- so the 

strategic devices. 

An 

The very first priority is to keep working at leas: ·-1 '.;lower (com-

presser) to provide a minimum air supply to the thin bu~·ol~s air 

diffusers in order to avoid clogging. 

New layout for pilot plant 

The new layout for an improved pilot plant is sho'..m in fi~ire 2.4.7. 



-----------------
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Requirements for improvement of the pilot plant 

The improvements described above are only rough designs and 

schemes. For more details and accurate drawings in order to per

form the above improvements and to get practical "know-how", tech

nical assistance is necessary. 

The Beijing municipality indicated that much of the suggested 

equipment should be manufactur~d in China. We think that this tech

nical nelp should be performed within J periods. 

Job description 

First period 

An expert with very good practical knowledge of wastewacer treat

ment plants must be fielded in Beijing as soon as possible. ~n con

junction with a ChinesE engineer, specialized in mechanical design 

and calculation, the expert will define feasible improvements to the 

existing plant. For feasible equipments the expert and Chinese 

engineer will list what can be manufactured in China and what equip

ment will need to be imported. 

Second period (without expert) 

Manufacturing period for all experimental equipment to be 

manufactured in China. Performing period for civil works on the 

site (concrete, lay-out for pipes, electric supply), (flow-meters 

and samplers with 2 other experts). 

Third period 

When all is ready, the expert will come back to Beijing; the 

job in the third period will consist, in conjunction with Chinese 

engineers and technicians, of fitting, setting up and checking all 

new equipments. 
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Duration 

- First period: 1 month (all facilities must be provided: Blackboard. 

paperboard, set for drawing, translater if necessary with good 

knowledge of technical words). 

- Second period: Depends upon Beijing municipality and Chinese fac

tories. Fitting for flowmeters and samplers must correspond with 

flowmetering and sampling Experts' period and if possible when 

concrete works wil~ be ready. 

- Third period: 1 month if all facilites are available. 

Remarks 

There exists :nu~:-i "know-how" in the designing and building of 

wastewater treat:nent ~!ants. The expert must be very careful and 

wi 11 give this "knv''1-i10w". A lot of details are obvious for an 

expert, and it is qJite difficult for a specialist to bear in mind 

the necessity to be very accurate in giving such technical details. 

Instrumentation fo: Pilot Plant 

Mecanical and elec~:ical equipments suggested 

Each machine must be equipped with summing working meters, 

voltmeters, ammeters: 

Pilot lamps showing whether machinery is running or not; 

Pilot lamps indicating electrical faults - standby electric 

supply (automatic) 

Valves position indicators 
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Times switches, cam programmers, cyclic dosing appa~atus for 

programming fresh sludge extraction return (recycling) sludges 

flow according to daily load curve, excess sludge extraction 

according to daily luad curve and exp~rtence. 

These equipments can be installed separately or grouped together 

in the eYisting room display (take care, because most of electric 

signals for remote data control cannot travel, without special 

devices, for di~~~nces of more than a few meters). 

A special logbook is necessary to record daily all mechanical 

and electrical measurement data, both for maintenance and driving 

plant needs. 

Chemistry and biologic equipment 

a) First step (as soon as rossible) 

Disolved oxygen measucing and recording device, 

Disolved oxygen measuring portable instrument, 

Chemical facilities to determine as often as possible 

COD, BOD 5 , TSS, VSS, MLTSS, MLV~S, (COD, BOD, TSS, VSS for 

inlet and outlet water), (MLTSS, MLVSS then SVI for 

activated sludge), glassware, chemicals, miscellaneous 

furniture, analytical balance - BOD incubator - Drying ovens 

(105° and 550°) - Oxygen tritration equipment. 

Portable automatic colorimetric comparator with pretitrated 

cuvets who allow a lot of chemical determinations (COD - N0
2 

-

N03 - NH 4 - some heavy metals .•••• 

This will be useful to get quick results in order to be able 

to set plant operation. For example they need to know the 

N0 3 concentration in treated water as often as possible to 

set plant for a good nitrogen removal - if N0
3 

outlet is> 

40 mg/1, dissolved oxygen in aeration bassin must be dropped 

to 0.5 mg/l, anoxia area must operate hardly and sludge 

recycling rate must rise to 400%. If N0
3 

outlet concentration 

' 
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keeps in a range of 0 to 15 rng/l, plant is working properly. 

In the sam~ time of MLTSS is determined, SVI must be 

calculated in order to set accurately sludges recycling rate; 

- pH meter with continuous recording and with alarm to the rO•Jm 

display in order to divert flow out from the plant if a 

dangerous value for sludges is reached; 

- Secchi disk; 

2 automatic sampling units; 

- 2 flo.,roieters; 

- 1 ultrasonic flowmeter for sludges 

A special logbook is necessary to record dailv all chemical and 

biological data. 

b) Second step (following satisfactory operation of pilot plant): 

- M:croscope for activated sludges floe qual~ty analysis: 

Because Gaobeidian sewage system includes a lot of industrial 

non-bio-degradable discharges with possibility of toxics 

we suggest: 

"Daphnia" Test 

Respirometer (microorganisms oxygen consumption meter). 

This sophisitcated equipment (respirometer) requires activated sludges. 

Wastewater supply will be picked up just before the primary 

settling tank in order to divert flow out form the plant if a 

toxic influent is identified. 

This equipment (respirometer) will be useful not only to detect toxic 

influent but also to determine the biodegradability for anv kind of 

discharge. This equipment is able to determine activiltf'ct sl11r{_gps 

adaptability to any kind of discharge.The respirometer will be 

bought only when building improvements will be completed 

(electric supply, dust filtration, air conditioned .... ). 
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c) Third step 

A spectrophotometer, in Gaob~idian or in monitoring station; 

- Computer. 

2.5. A New Pilot Plant at Gaobeidian 

A new, modern and efficient sewage treatment pilot facility will 

ultimately have to be installed of 2,000 m
3

/day capacity. Further

more, aerated composti--g should be tested for which two approaches 

are possible (figure 2.5.1 and 2.5.2). 

1) A convention3l plant with activated sludge; 

2) An immersed aerated bed, new technology (now approved for use in 

France, which lowers the volumes of aeration and eliminates :he 

final clarifiEr). 

Preliminary studies of sludge treatment and their use on farm 

land can be executed. Chinese technicians can do this by them-

selves, with the help of their own agronomy expertesq. Final designs 

onthis facility must await adequate data of flows and amounts of 

pollution. Before this new facility is considered, much work (pre-

liminary treatment, disc~n~er.-'on, etc ... ) h~s ~~ ~~ cacried out at 

the locations of industrial discharges. 

We recommend the assistance of an expert for preliminary studies, 

preparation of tender documents ana specific recommendations about 

materials and designs. 

2.6. Future Full-Scale Plant 

A conventional full-scale plant foe 500,000 m31ct~v 
~- at GaolJeidian 

would need an area of ahn11r- 11i h;o. rseE> figure 2.6).-
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Beijing Municipal Administration has to ~onsider this problem 

now for the six future full-scale plants. It is never too soon 

to think about sludge treatment (feasibility of compost with 

sawdust for example), which is the key to a successful wastewater 

treatment plant. 

3. GENERAL RECOMMENDATIONS 

3.1. Maintenance Considerations 

We understand that only limited maintenance 

is performed for any equipment. Maintenance must be taken into 

account in wasLewa:er creatment for all the proposed activities: 

Pilot plant; 

Full-scale plant; 

Laboratory; 

Monitoring station; 

Sewers; 

Pumping stations. 

The more modern and sophisticated the equipment is, the more 

rigorous the maintenance must be. We suggest that Chinese engineers 

undertake training to learn what planned and scheduled maintenance 

is and why it is essential to perform such maintenance. Even with 

a good kPowledge of maintenance procedures, they cannot be put 

into practice without summing working meters and logbooks. 

for these _reasons we suggest acquisition of summing meters 

and logbooks. Storage and inventory of spa•e parts must be care

fully provided for. Appropriate tools and nandling devices must 

be available. 

These considerations are very important and must be integrated 

into the training p~ogramme. Withouc maintenance, wastewater treat

ment quality will drop quickly to a low level, leaJing to a loss of 

efficiency and waste of money. 
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3.2. Reliability 

A very high level of reliability is required to fight success

fully against pollution. A wa5tewater treatment plant is required 

to operate properly 24 hours/day and 365 days/year. 

Following the installation of a full scale plant (1,000,000 

m3/day), the improvement of river quality will reach a higher level. 

r~ a major breakdown occurs, all results achieved within a period 

of several months or years can be lost in few hours. Beijing muni

cipality should not undertake very sophisticated Probabilistic 

Reliability Analysis (PRA), since this technique has yet to be 

petfected. Since reliability is not only a science, but also an 

attitude of mind, we suggest applying a set of very simple rules 

frequently applied in France. A few days training in an appropriate 

institution will be sufficient to acquire a good knowledge of 

reliability pr~nciples. 

3.3. Control of Industrial Discharges 

Industrial discharges are very significant in the Gaobeidian 

sewerage system, so controls of these discharges must be efficient. 

We recommend installation of flow-metering and sampling to the main 
' discharges. Control, even if accurate, is only a control and will 

never be a means to fight pollution. Since the factory's engineers 

are not specialists in wastewater treatment, we suggest Beijing 

municipality provides assistance to industry to help them solve their 

specific wastewater treatment problems. 

To finance this activity discharge taxes could be established. 

Industrial wastewater must be treated on site with appropriate 

processes. This is very imporLant for factories whose discl1arge is 

not bio-degradable. After treatment on the site, these discharges 

should be eliminated from the sewereage network, treated on-site and 

discharg~d directly to the river. 
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There are 4 main reasons 
for the above recommcnddtion: 

not always bio-degradable and will flow 
al Industrial wasces are · h anv kind 

through the municipal wastewater treatment plant wit out 

of treatment. 
f 1 

•er so energv is w1sced in 
b: Thev include large volumES o c ean wa- . 

pum?ing the~ through the treatment plant. 
• k d there is a risk that 

) If th~ treatment on the sitP. brea s own, . 
c . ch -he municipal wastewater treatment plant and kill 

toxics rea ~ · h s neither 
· t d sludge bacteria. If this scenario appen , 

activa e · ter will be 
· d strial discharge nor the dome~t1c wastewa 

~~=a~:dufor-at least 3 weeks (period to recover a normal amount 

of activated sludge). 

Fo¥ b'o-degradables anc non-toxic discharges pre-treatment will b~ 
· - - b ~¥.eated b\_· the municipal was:ewater crea--

suff ~c.ent. They ca~ e -
~ent pla~:. 

d) 

3.4. 

Heavy metals and harmful matters are concentrated by activated 
sludge. This could be dangerous if sludges are used in farmland. 

Operator Training 

Since wastewater treatment is a speciality requiring specific 
knowledge of several technologies. we suggest a special course in a 
Chinese university or institute be considered. 

In France several such institutes teach wastewater treatment 
technologies. Course duration is generally 3 years for a technician 
and 5 years for an engineer. Courses include Chemis:ry, Biology. 
Mechanics, Electricity, Hydraulics, Instrumentation, ~easuring Tech
nologies, Management, Sewers and Treatment Plant Operations, Mainte-

nance, Sampling, etc. 

Two persons for 6 months each should be sent to such an insti

tute in a developed country. 

- 5 months spent in the institute, 

- 1 month spent in a large wastewater treatment plan~. 

For example "La Fondation de l'Eau" in Limoges (F•ance) is able 
to provide a training programme tailored to the needs. 

3.5. Plant Operation 

A wastewater treatment plant requires maintenance and also 
accurate and constant adjustment. In the U:"A operators re qui re a 
special licence. There are several kinds of licences according to 

the size of the plant. 

We suggest preparation of a manual covering operation of a 
plant addressing th~ following issues: 

- Type of sampling and analysis needed. where, how often. when? 
- Operating variables, where, how often, when? 
- How to perform maintenance? 
- What records should be kept? 

This mea~s che~kliscs must be completed for normal operations 

and emergency conditions. 
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The following logbooks are required: 

- Mechanical logbook (mechanic/electricity equipment) 

- Plant operating logbook (chemical analysis/biological data). 

The results of the main analytical determinations mu=t be 

available as quickly as possible. 

DCO - TSS - VSS - MLTSS - MLVSS - Disolved oxygen (continuous 

recording) - Flow (continuou& recording) - N0
3

. 

The automatic portable colorimetric comparator will be very 

useful for this purpose. Drying ovens are needed for (TSS - VSS -

MLTSS - MLVSS) determination. 

Amount of pollution e11tering the plane: 

Amount Concentration x Flow 

The daily expected amount of pollut~on must be ava~lable to 

operators. A specific set of curves ,similar to the recycling rate 

accordiDg to the inlet flow and SVI,are very ~seful. 

4. CONCLUSION 

We recommend to the Beijing Municipal Administration to proceed 

to fight pollution step by step. 

Before building any full-scale ~lant, they have to know exactly 

the sewerage network and the pollution loads of both domestic and 

industrial sewerage. This can be followed by controlling each 

industrial discharge and collecting, by extension of the neLwork, 

all the sewage in the catchment basin. 
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Gaobedian full-scale wastewater treatment plant: 500.000 m /day 

(schematic.) 
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Figure no. 2.1.2.1 

~QIPMENT REQUIRED FOR NETWORK 

a) Flow meters 

- Civil engineering (channels) 

- Recording meters (diaphragm or 

ultrasonic) 

- with pH meters and o0 
meters 

- without pH meters and o0 
meters 

b) Automatic sampling units 

Portable, cooled, wich batteries, 

capable of taking average samples pro

portional to the flow of water 

c) Portable explosion detector 

d) Portable pH meter 

Second Step 

Supplementary flow meters, automatic 

sampling units, and safe~y ~quipment 

(to be defined after one year) 

For details and prices please see App~ndix No. 6 



GAOBEIDlAN CATCHMENT BASIN 

figure no. 2.1.2.2. 
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Figure n° 2.3 

EQUIPMENTS REQUIRED FOR ~ONITORING STATION 

FIRST STEP 

a) BOD and COD analysis facilities, allowing : 
100 COD analysis per day and 30 BOD analysis pe~ day 

bl Facilities to measure TSS and VSS, allowing : 
50 to 100 analysis per day 

cl Portable colorimetric comparator 

d) Portable ultrasonic flowmeter 

el Miscellaneous 

SECOND STEP 

THIRD STEP 

a) NTK, NH4 , N02, N0 3 analysis facilities,allowing 

100 analyses per day 

b) Haavy metals analysis facilities 

c) Spectrophotometer for routine analysis 

d) Toxicity Test (Daphnia) 

e) Miscellaneous 

a) Miniral oils, Hydrocarbon analysis 

b) Organic Matters 

c) Miscellaneous 

For details please see appendix n° 4 

• 
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Figure 2.4.1. 

PILOT PLANT 

Existing devices to be improved for the 

future pilot plant 

(approximate lay-out) 

Aeration basin 
(thick bubble air supply) 

t--i Gate~"'"""--------------------~ 
100 m

3 

Aeration basin 
(thin bubble air supply) 

Note: The average hydraulic slope and the 
diameter of pipes may be able to facilitate 
gravity flow through the plant. This point 
must be checked. 

Grit Chamber 
aerated system 

Wastewater supply 
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Fig1u·t- 2.4.:.!. - N('W \va.-.;t1·1val1·1· "'>ttpply 

l>i1·ty watt·1·s 11111st. bl' 1·1,cyclt'd trom wht,l't'Vt'J' tlwy ar·t• p1·11dtll't·d 
(dt·watt·1·ing s1tfM'1·11aLmt. f1·0111 sludgt>s stm·agt' t,tc ... ) 
(l<tTycl ing aftte1· s;unplt'I' aml not llt'fm·t,). 

Supply from gem~1·al pumping station is l'l~gulatt•d by tht' valvt• 
i11 tht' actual wtd 1. It c;ould bt' 11st•f11) I to 1·ist• and ckup lht' 
flow with tht• valvP tu t.t•st I.ht' m•w supply t,fficitmcy. 
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Figure 2.4.3. - Nev Crlt Chamber 
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AIR SUPPLY REQUIREMENTS 

Minimum air flow• m
3

/m 
of length of grit chamber 
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Figure 2.4.3. {cont) 
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Figure 2.4.4. New Aeration Basin 
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Fiqure 2.4.6. 

Curves for setting re-cy~ling rate 
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With SVI=l40 

and R=250% I cs maxi=Sg/1 
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Figure n° 2.4.8 

LIST CF EQtJIPMENT REQUIRED FOR I:-!PROVE.."1ENT OF THE EXISTING PILOT PLANT 

l.) :1ECH.ll..NICAL AND ELETRICAL EQUIPMENT 

a) Ammeters 

b) Pilot Lamps 

C) Time Switches 

d) Cyclic dosing .:\pp~ratus 

e) Summing Working :-teters 

f) Log-book 

2) CHE.~ICAL AND BIOLOGICAL EQUIPMENT 

FIRST PHASE : 

a) D.O. measuring and recording device 

b) D.O. measuring (portable) 

c) BOD, COD, SS, TSS, VSS ..... , ~easuring 

d) Portable colorimetric comparator 

e) pH meter with continuous recording 

fl Log-book 

SECOND PHASE 

a) Microscope 

bl Toxicity (Daphnia) Test 

c) Respirometer 

For details please see appendix n~ 5 
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Figure no. 2.5.1. 

New Pilot Plant (2,000 m
3

/dav) 

:-1ain Seecifications 

Influent Effluent 

BOD 200 20 

COD 484 70 

BS 339 30 

vss ~ ~ 

NTK 
_,_ -·-

NH: 
,_ -·-

'':) to be defined later. 

Activated sludge treatment (extended aeration) will be required co reach the 
desired standards. 

Phase l: Water Treatment 

a) Grit and grease removal 

b) Primary settling tank 

c) Aeration tank 

d) Final clarifier 

Phase 2: Sludge Treatment 

a) Thickener (settling tank) 

b) Dewatering unit 

c) Compost unit 

Nnte: The cost includes 60% Civil Engineering 
and 40% Equipment. 

Subtotal 

Aeercved Cost US$ 

50,000 

100,000 

300,000 

200,000 

650,000 

50,000 

150,000 

150,000 

350,000 

US$ 1,000,000 
~================= 



Figure no. 2.5.2. 
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Figure no. 2.5.3. CIRCULAR SEOl~ENTATIO~ TANK 
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- p = 2,00 m for 0 0 = 15 m; 2,20m for 0 0 = 20 m; 2,25 for 0 0 = 25m ........ . 

- Scraper blade : in suspension. once blade of height = 25 to 30 cm 
- Scraper bridge = 1 lap minimum in 30 minutes 

- pe5~JJOW < 0,Bm/h 

- continuous sludge return 

~ 
0 ., 

--··- M(J SN /et./""lj 
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GAOBEIDIA.'I FULi, SCALE 

Figure no. 2.6. WASTE WATER TREATMENT PLANT 

500.000 :1
3 

/DAY 

ROUGH SC:-!EME 

0000 000 © moo 00 

0 ©.0@ 
0 00 

~ 

o' I c 8 
~ 
J 

rn 
8 
0 

Goo "' 

I. f'vMPiNt;. SlllTi'oN (8 SClftW PVl'ft'S) 

l. f/?£Li JlfiNll If 't 'TffEll TJhG"Hf" 

1 , ('(<; "1 If ~ Y Serf/. iN~ "TM Ir:" ( J>;: ~S11t) 

4. ~cl?l'l'iitJtV "111 N k (I/-;. oe!!°c>Oo ,
11 

1) 
5". PiNRL C.LflRif:/E~ (J>: ~, ... ) 

-' 

(. Co f?I Porr -ro we·~ 

::/. fl,"R fvfl'L y l3u1l. 7)/,yt;.. 

8. Si..uj)6£5 "'TlfiCkEN/I'((;. --< 

-r::¥ w 1f7 £ff iff( c;. 



Figure no. 4.1. 

Proposed Training Programme 

i! Studv Tours 

- 5 men x 1 month in France and in the ~etherlands. In France: 

II) 

ACHERES plant (2.100.000 m
3
/d) 

VALENTON under construction plant (600.000 m
3

/d) 

SOISSONS plant (Immersed Bed and Compost) 

LE HAVRE respirometer 

Laboratory of the Paris Municipality 

Fellowshi.2s 

1 \ . } Flow metering (in Neyrtec factory) 

2 men x 1 month 

2) Wastewar:.er treatment operation (in "Fondation 
de l'Eau", Limoges) 

4 men x 3 months 

3) Analyses (in French laboratory, to be defin~dl 

3 men x 3 months 

4) Reliability rules (in Agence de l'Eau, Artois-Picardi) 

4 men x 0,25 month 

TOTAL 

m/m 

2 

12 

9 

24 rn/m 
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. .\ppendix no. 

List of Documents Giv~n to Beijing Municipalitv 

Textes d' interet general. PoLlution des eaux. Dec:-ets e.: '1::-::-e::es 
du 28 octobre 1975. 

Ca::alogue de mesures hydrauliques, NEYRTEC. ALSTHOM ATLANTIQCE. 

~emento s::atis::ique (AFBSN) 

La S.:at ion D' Epurati.on D 'Ache res, Plaque:: ce SIAAP 

Cartes Generales = Assainissement du SIAA?. 

Car:e Generale de l'Assainissement de la Region Ile de France 

Compostage des Boues ~esidaires Urbaines (AFBSN - AFSLB1 

Cahier Technique No. 9 lAFSSN). Apuration des eaux residuai:-es 

Cahie:- Iechnique No. S (AFSSNl - Epantage des eaux residuaires en 
terrain agricole. 

Cahie:- Techn~que: Branchemencs au reseau d'assain~ssement. 

~itrification e: Denit::-ification en chenal ouvert 

Document stereau sur le procede BIOTERRA 

Aspects Economiques de l'eau en Ile de France 

Section vue of a good final clarifier 

Water Collection Label France 

Sciences et Techniques Mun~pales - Fiabilite des scations d'operacion 

~anuel d'Analyse des Eaux - Phocometre du ~r. Lange 

Documentation Technique sur les Procedes. OTC, Degremont, Passavant. EPA? 

Documentation Technique sur les Mesures de Debits et les Echantilloneurs 
Aquasampler - ISCO 

Biocarbone Process 

By Y. Raak: now to FighL Agains~ Pollu:ion 

Preliminary Results in PRA Analysis IDouai Plant~ 

:ntroduction ~ l'Epura~~on Biolo~ique. M. G. Masta~~uono 
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Circulaire du 4/11/1980 (Ninistere de l'Environnement) - Lutte centre 
la ?ollution des eaux: conditions de determina~ion de la qualite mini
~ale d'un rejet d'effluent urbain. 

Comment Calculer une R~c:rculation - Problemes de Surdebi( 
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Appendix no. 2 

Slides Show Presented in Gaobeidian (23/1/1986) 

The set of slides you are go:ng to see show general designs and some 

details about the differenc process working in a modern municipal waste-

water treatmenL ~lant. 

With very few exceptions the heart of such a treatment plant consists 

of a biological process. This means the pollution removal is mainly per

formed by microorganisms (ba~teria and protozoa). The challenge is to 

maintain a large quantity of microorganisms and to provide good conditions 

for growth. Such conditions for microorganisms are a good oxygen supply, 

sufficient space and food without :oo much toxics and poisons. Obviously 

the "food" is :he "pollution" which is to be removed. 

There are several ways to design a biological wastewater trPacment 

plant. For example, wastewater can be mixed in a special cank wich the 

microorganisms. Anocher way consists of a bed of coarse material, where 

microorganisms are growing making a slime coating on the med~a. The waste

water has to trickle through the "biological" filter. 

Special facilities are needed in addition to the biological process. 

Slides 1,2 and 3 show a rough scheme for a munici?al wastewater treatment 

plant. We can see on the left of the scheme the wastewater entering the 

plant. Before entering the plant, sewage has been elevated in order to 

allow i~ to flow by gravity into the treatment facilities. The sewage ~s 

elevated by pumps or an Archimedes screw. 

The first device we see is a screen. The main purpose of screening 

is to remove large solids and trash, such as rags, sticks, lumber and 

other debris that could clog pumps and piping, and interfere with the 

proper operation of the treatment facilities. 

Next comes the grit removal system. Grit removal facilities a~P 

designed to allow the settling of sand, gravels, small stones and other 

large sized materials. This system also removes floating materials like 

' 
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greases and scums. 

Next water is treated in a primary settling tank where suspended 

solids settle to the bottom. For good settling operation the water needs 

minimum disturbance. The design of the inlet must be carefully performed. 

This tank must be very accurately levelled; this is very important. Per

fect "horizontality" is absolutely required. 

The bottom is slightly sloped ~rom outside to inside. A special scraper 

brings the settled suspended solids tGwards the centre as it rotates. In 

the centre a well is provided for stor~ge and pumping away the settled 

materials. The scraper is moved bv means of a rotating bridge. A skimmer 

is fitted to this bridge in order to remove the remaining floating materials. 

Settled water is collected in the periphery of the tank by means of a 

syphoned weir. The settled water can then flow through the biological plant. 

In this scheme water is mixed with microcrganisms in an aeration tank 

(mixed liquor). This process is called the activated sludge process. 7he 

detention time in the aeration tank depends upon the biolog:cal loading 

rate. It may be few hours, for a high loading rate, or 24 hours and more, 

for a low loading rate. ihe lower the biological loading rate, the higher 

the efficiency in BOD removal will be. 

Next the mixed liquor flows to a final settling tank (final clarifier), 

where the activated sludge is seperated from clean water. 

Because almost one month is needed to reach the required amount of 

microorganisms for good efficiency, and because the detention time even 

in low loading is quite short (6 hours to 24 hours), ~he sludges must be 

recycled form the final clarifier to the aeration tank. 

Following are a set of slides (approximately 30) showing technological 

details about the different devices in such a plant with appropriate ex

planations. 
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A.PP".:NDIX NO. J 

************************ •*STANDARD FOR POLLUTANTS *• 
* * : IN D I3C'.IARGED WAS'rEWATER : 
* * : OF BEIJING METROPOLIS : 
! (ON PROBATION) : 
* * ************************ 

26. Jan. 1986 

' 

J 
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STANDARD FOR rOLLIJTAi~TJ IN 

DI3C!£ARGED WAJTEWATER 

OF BEIJING MSTROrOLI3 
(on r;roba t ion) 

A. On the basis of "L3.w for Prevention of Water from 

Pollution in People's Re~utlic cf China" and "Rule of Im

plementi~g the 'Law for Prevention of Water from Pollution 

in People's Republic of China' in Beijing Metropoli3", 

this document of standard was formulated for controling 

the discharge of pollutantsin wastewater, in order to prc

tect the water from pollution, stand guarantee for reason-

able utilization of water resource, promote the economical 

development and protect t~e health of people. 

B. 'I'his standa::-d will be applicated to every unit in 

Beijing which discharges t~e pollutants wastewater. 

C. According to classification of surface water by the 

"Rule of Implementing the 'Law for Prevention of water from 

Pollution in People's republic of China' in Beijing Metro-

polis", in this document, the pollutants discharged wi t'1. 

wastewater into surface water and its collection area were 

divided into three grades as a standard for dischar~in~. 

1. Jurface waterbcdy of different classes and its 
-collection ;.irea. 

In cla~s-1 mainly included: the upper reache~ of 

Chao-bai river beyond Xiar.,;yan,_,; .late, t::e upper reacries of 

Yong-din~ river beyond ~anjiadian Gate, the Jin~-Mi diver-

sion canal, Nan-han river, the Yon,~-ding 'iiversion canal 

nnd .Ju-ma river. 

-1-

;. ___ ~ .. 11 



·-· -
- 51 -

In claae-2 mainly included: the lower reachea o! Chao

bai river below Xiang-yang Gate, the lower reachea of Yon~-ding 

river below ~an.jiadian r;;ite, Ch:ing river, 'ilcn-yu river, Qin~ ri-

v~r. Ba river, the city moat, Ju river, Cuo river, the upp~r 

reaches of Dashi river beyond the ~a-ee-zhuang bridge, waterbo

dies in city proper used for sight-seeing and recreational pur-

pose. 

In clase-3 mainly included: the lower reaches of Lian

hua river below the Dahongmen Gate, Feng-gang distributary, 

Gang-gou river, North Grand Canal,the lower reaches of Dashi ri

ver below the Ma-ge-zhuang bridge, Iiao-qing river,Tian-ta~..g ri-

ver and Long river. 

2. The standard for wastewater pollutants dischar€ed in

to surface waterbody of different classes and its collection area. 

In waterbodies of class-1 and its collection area, for 

discharging the wastewater pollutants to the waterbody located in 

the protected zone of class-1 and class-2 which have been confirm

ed by the "The temporary provision of administration on protec-

tion of the water resource in Miyun reservior, Huairou reservior 

and Jing-Mi diversio canal l'.3eijing Metropolis" and "Administra-

tional reeulation of protection ofwater resource of Guanting re-

servior", the standard grade-1 must be complied with,but fer that 

dischar.i;ed into the ot:iet' waterboC.y and its ccll~c:ion ,n·e3. of 

class-1 out3ide the protection zones of claus-1 & ~. t~e st3.n-

dard of [in.d-2 wouL! be ~d0pted. 

The stnndard of grade-? i3 ~l8o ~pplicated to pollutants 

diacharged into the waterbodics or claas-:'. and its collection 

aren. 11nd into Ton,~-hui, Li:"Ln-hu .. J.l:1n1~-nhul river::i. 

-:'-

' . J 



~-~--:. ,t .. ;:~: .. • • ~ .. ~ ·~ ... ~- :-::::·-~ ... ~·~~~~t>~.~~'~.·-;_~:..~~-- ':~~ .£: .. ~-·- -~ 
..•. ····r ·-··---~·- -· .. . . -- -- -- -s;i.-

.... ..,--._. - •. _.3:°''-'.'"-"'!-.. · ... ~ .. -'-~~~ •• . . • ... - ..... - ... ,1i .... ..:. _,_ ..... __ ....___ .. ~,.....,...._ .... _........_ 

, 

.. ---

·-- -

Pflllut:-tnt.:i d!ochar~cd into t'1r? watcrtior11~s of c1:1:rn-3 

n t:i.ndar of c la:rn-3. 

3. Values of standard. 

Table 1 

:t~ndard for 'Nater l·o llutan t=:i Dis char-,;: .!.ng 

into Surface Waterbodies and its collection 
area 

. 
Pollutants 

·Ro.· -- or 

Determinants 

~he maximum allowable d1schargiLg 
conc~ntration(mg/l) 

(p , color, temperature are exceptJ 

1 Hg and its 
1norg. com 
pound 

2 Cd 6 " 3 Cr " 
4 cr3 

" 
5 As " I 

6 Pb " 
7 Cu " 
8 Ni " 
9 Zn " 

10 pff value 

11 S.S. 

12 Colour i 

13 Temp.(C) I 14 BOD5 I 

15 COD I 
16 Sulphide ! 

! 
17 Vol. phenol 
18 Cyanide 

19 1'. phosphorus 
(for Rogor) 

::>i;.. of' ::>~ndard or 3tanaard or 
t:lass-1 clss-2 G class-3 

O.oo1 

0.01 
0.05 
0.5 
0.04 
0.10 
0.1 
0.5 
1.0 
6.5-
8.5 

30 

10 

30 

5 
15 

0.01 

0.01 

0.05 
0.1 
a.a 

_,_ 

Origin. New Orig. New 
unit unit onit unit 

0.005 0.002 0.01 0.002 

o. 05 o. 02 
0.5 0.2 

0.03 0.02 
0.3 0.2 
1.5 1.0 
0.2 o. 1 
0.2 0.1 

0.5 0.5 
0.5 0.5 
3.0 3.0 

6.o- 6.0-
s. 5 a.5 
70 w 
50 50 

35 35 

40 l?.o \ 
80 '@ 

! 
0.3l1 ' 0.20 

0.5 I 0.2 

0.4 0.2 

0.5 0.3 

2.0 1.0 
0.2 0.1 

0.5 0.1 
1.0 1.0 
1.0 o.s 
5.0 3.0 

6.0- 6.0-
8.5 F..5 

100.1 ao .. 

I 
150 • ., 1c2 ... 
300 I 2CC 

80 / ec 
35 I ;5 
60 ! 60 
1QQtt I 1.:\.'\ 
200 i 160 
1 C.5 
1 o.s 
0.5 0.5 
0.5 0.3 

... - .,, , 

~· . 

• .. 
I 

A 
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(Cont inrieri) 

20 Mineral oil 0.3 5 4 1 (j F' , 
;:> 1 Formalin 0.5 1 (). 5 ? 1. 5 
22 r11 trobenzol 0.5 1 0.5 3 
23 Aniline o. 1 ' 0.5 0.4 1. 5 1 
24 Chlorobenzol 0.02 0.1 0.05 0.2 0.1 
25 Ber.zol series 2.. 5 I 3 2.5 3 

I 

2.5 
i 26 Fluoride 1 3 2 8 4 

*** *** *** *** *** 27 Developer 0.2 2 1. 5 4 2 
( TSS, CD-2 

CD-3) I 
28 Total soluable j soo 900 800 1200 1COO solids 

* Standards for wastewater discharged from pulp mill, 

paper board, tannery, fiber board hot pressi~g. 

** Standards for water discharging of ash scouring and 
mineral tail water. 

*** Disc~arging concentration of developer in c~~~:~ion 
of a 5 ton of water to be consumed in avera~~ ~c~ 

developing and printing per 1000~. and 35mm. o: ci
nefilm. 

'* ......... 

D. Standard for pollutants discnarged into mun~c~pal 

sewers( which are managed by the municipal ai'.'.1ir"istra-

tion department). 

1. This standard was divided as standard A a:-:.: 8:an-
dard B. 

(a) \fastewater discharged finally from sewe~ .1r;d can 
not be received by municipal wastewater treatment wo~;.: 1 s'."lould 
meet the reauirement of standard A. 

(b). Wastewater discharged from sewer into ~:.stew3ter 
treatment works ( which is oper::i.ted '>Jy rnu:iici~'11 or?.1; ) 1'!ust 

mf?et t~lC r rnii::-ernent of :1L'..:1dar:l &. 

?. V:1lue:J of :Jt--lr.d.1r.t. 

-4-

,, 



- )4 -

Thblc 1 .. ~ 

--

NO 

1 

2 

3 
4 

5 

6 

7 
8 

9 
10 

11 

12 

13 
14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 
26 

27 

28 
29 

;;t:ind:-irr1 for [1!:1char~frw 'il:i.t:Pr ['(i!l1Jt.:tnl.:1 

frO!!'l :·'.rJni'.: i f·;l l '.;rlwr:r:J 

-- -------- ·· -- --- ---: M:ix~A11ow;fiiTf~cl r7iCfi;.1.-rvTnv-
tollutanta 

1 r;oncr:nl.r~tlrrn(rnI'./l) , 
1 

or 
I( d r,rilour tr!rn ·~rit. <:T.CP. 

Determinants 
~;ta nr1 :J. rd -1\ 3t::indard-B 

'Ig and ito inorganic compounds 0.05 O.C5 
Cd " " " " 

0. 1 0. 1 

Cr6 
" " " " 0.5 0.5 

cr3 " " " II 2.0 ?.O 

As " " " " o.s 0.5 
Pb " " " " 1 • () 1. 0 

Cu " " II " 1 . () 1 .() 

Ni " " " " 1 • () 1. 0 

Zn " " r; n 5. () 5.C 
pH value( no less than 5 ) ;._ 9 6-9 
S.S. 160 soc 

200* 
Colour 80*(***) 100* 

Temperatu=e(C) -::i:c:; 35 ,,I-' 

BODS 100 500 
200* 

COD 150 500 
300* 

Sulphide 1 10 

Volatile phenol 1 5 
Cyanide 0.5 2 

10** 

Organic phosphate pesticide 0.5 1 

Mineral oil 10 10 

Formalin 2 

Nitrobenzol 5 
Aniline 3 
Chlorobenzol o.2 

i Benzel series :: • 5 1C 

Fluoride '5 10 

Developer ( ss,CD-2 CD-3) 3•• 
Total :30 l U.:.lb le solid 15()0 2000 
roaitive ionic t.Jynthct.1c de ter 1~en t 10 15 

I 

-5-
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( r,r: n• ; ... ...I' ,, I ·, 4 .. lJCll / 

)() :,!? t t Un;: 30111 ( :n~/l/ 15mi n) HJ I 1 G 

__ 3_1__.__c_r_P __ a_:J_e ______________ ___._ __ s_c_· ____ J. ___ ,,._,,-'j ___ _ 
*Standards for wastewater di3c~~rse1 from pulp ~ill, ~a~er 

board, tannery, fiber board hot preG3ing. 
**Discharging concentration of developer in condition of a 

5 ton of water to be consumed in average for developing 

and printing per 1000m. and 35mm. of cinefilm. 
***Standards for printing and dyeing discharging. 

E. For discharging the wastewater containing radioactive 

matter the "State Provision on Prevention from Radioactive 

Matter" should be complied with. Wastewater produced frc~ 

hospital, sa~ator ium ani o:ter medical and heal th u.::i ts s::iould 

be conformed to "State S:ar.iard for Hospital Se~~ge Disc~arg-

ing"(on probation). 

F. All constructed fac:lities for wastewater treat=ent ~ust 

be kept in normal operation and give full play to its benefit. 

When the wastewater wa~ turned over to municipal wastewater 

treatment works for cen:=alized treatment, stop operatic~ or 

demolition of the origir.al facilities should be subject to 

approval of environmet ~rotection authority. 

G. Monitoring meas~res. 

1. Monitoring ~n~ 3~alytic3l prccedure servicing this 

standard shoulJ follow t~e "BJG Unified Method for Indust=ial 

Wastewater ~~onitoring;•. 

2. In thi3 stand~rJ, from No 1to 8 as shown as in list 

of water pollutant.a di.:Jc:C.:1rging should be moni tared at t~('O out

let from worktn~ ohap or treating construction attached to it. 

A~ for the othern, it :1hLiulc~ be 1 it t 1 mon tored in un or he tre3tlng 
-6-
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fac1llt.1r!CJ of it. 

H. Thia !JtilnrJarri nhould b~ rib~erv~d Clr.'1 cor.tr0le1 t,'{ 

environmental protection r:!t?partm~nt of v::i.riou:J levr:!l. 

I. All prohlem3 concernin~ with the nub3tantial applic~-

tion of thia atand~rd ohould be explaine1 responoiblly by 3JG 

Environmental Protection Bureau. 

J. This standard becomes effective since 1. Novemt~r 

1985. 

BOD 

COD 

SS 

• 

20 

70 

30 

l 

j 

J 
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APPENDIX 4 

EQUIPMENT REQUIRED FOR MONITORING STATION 

DETAILS AND PRICES 

The prices are ~ithout VAT in US $: 

1 dollar= 7,16 france as on 1 April 1986 

Three alternatives are given for each piece of equipment: 

l basic equipment 

2 more efficient equipment 

J very sophisticated and automatic equip~ent 

NOTE: T~ansportation is not included in the price of the equipment. 

French notation of numbers is used in the price lists. 
One million in French notation is: 1.000.000 
20 decimal 40 in French notation is: 20,40 
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.. 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

---------------------------

FIRST STEP 

11 ) non - con 

_ non.., 

F:xlst Ing F.rpllprnf'nt 

- 0
2 

mf''1SUr('mPnt: - 10 nOJJ/d;iy 

- !h<'rmnst.it:ir drvrr wit.h rlPrf rnniC" rr•gul.11 inn nf 
trmpf'rnturf' - vnlum(' 2110 Ii t rf's 

- o
2 

"1('.1~.urrmr>nl: 20 ROIJ/d;1y 

OR 

F.x t-; r_ i np, f''Jll i pmPnt 
- o

2 
tnf'.isurPrnPnf - 10 ROl1/cl.1y 

c-omplf'm('nl ,1ry ('(]lllpmPllt fnr BOils by m.innmf'f ric 
m('t.hnd - 20 non/d11y 

10 ;in.ilysf'rs BOO, 10 SPts 
5 Lhf'rrnost;itic dryf'rs 2011C 

11cc-f'ssoriC's (plugs, f\11sks, chf'rnic11ls, rnf'rcury 
sol11t inn) 

OR 

Cnmp\Pf(' rq11fpmPnl for flODs mP11stirPmr>nl hy 
m:mnmf'frir m!'thod - :lO BOll/d.iy 

1•1 .11111l"Sf't'S nnn, 10 Sf'fS . n 
R thrrmoc;t.11 ir- dry,, rs ?or, 

.1 r- c- ,, s s n r i " s 

S11h-t nt ;i I ROlJ 

,---
I 
I PRICE 

I DF.Ti\TL 
I 
I_ 
I 
I 

$ 

$ 
$ 

$ 

$ 
$ 

$ 

'2.. 09'i 

2.095 
2.095 

2.095 

11 . l 75 
J.495 

2.375 

$ 16.760 
$ 5.B60 
$ l.215 

l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- l -

MSIC 
Ef)l I 1 !'MF. NT. 

~. pqr, 

2. 09'i 
2.095 

T --r 
I - 2 - I . - J -
I MORF. EFFTCIFNT I VF.RY SOPftl~Tl-
1 FQlfl PMENT I Cl\TEl'J !\NII 

I !\llTOM!\Tl c f r)ll 1 l'MF.NT 
-------1 

2.095 

11. 175 
J.495 

2. 37') 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

16.760 
5.860 
J.215 

i------------
$ 19. \.10 $ 25.835 1 $ f1.2n'l 

I -----

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I I 
I 
I 
I 
I 
I 
I 
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' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ol ,,.,, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

COD 

5 x I 2 s !'I s COIJ 

Mil nu .1 l t: ii r a I i o 11 

100 COil/day usahlc> for NTK an.ily!;f's 

OH 

5 x 1 2 st• I s COil 
100 COD/day 11si1h)p for NTK 
i\ut:omatic titration 

unity conl rol ;11111 spPcl rophoml'I ry (Fl/\) 

Notl': Can• in SC'IPction nl ;1ccur.ilC' ''quiprnPnt 

- c;rn sc> rvP for ot ht• r an;i I yst•s 

Sub-total COii 

b) TSS and VSS 

Filtration ·i sl'ts 
AccPssori!'s for vacuum Ii Ir 1·a1 inn 

(Pmptying pump, pipPs, suppor·ts) 
1•xist i11g drying room l!lr1° 

St1pplPmt•nL1ry drying nvp11 Jur, 0 

Ovc>n )',o0 c 1 dryp1· 

CC'nl r if 11gl' 

PrC'cislon scalPs 

Consurnahll's: fibrPglass filtc·rs c·i months supply) 

S 11 Ii - r n I a I TS S and V ~; S . - --

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,,,-

1'111 ( :i-: 

llf-.T/\ I I. 

I -------i----------T I 
I -1- I -2- I -3- I 
I 11,\s 1 c ! MnRr-: EFF 1 <:- I VERY s1w111 ~ - I 
I EC)!l 1 ('Mf·:NT I I 1-:NT • TI C,\TFll ANll I 
I I EQll I l'MENT I i\llTOHA TI c I 

_______ I I I !;;OU l l'MENI I 
I I I I 

s 

s 

s 

$ 

$ 

$ 
$ 

$ 

s 
$ 

16.760 

16.760 

16.7f>O 
25.140 

390 

l. 050 

490 
1.325 
1.245 
2. 375 

1.260 

I I I I 
I I I 

16. 760 

$ 16.760 
I 

I 390 

I l. O'lO 

I 4')0 

I l . 3 .2 '} 

I 1. 24'} 

I 2. 375 

I 1.260 

I $ 8. lJ') 

I I I 

16. "160 

16.760 

I s 33.520 
I 

I $ 8.135 

16.760 

25.140 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-------' I 
$ 41.900 I 

s 8.135 
--·---- ------------

.. 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,) 
'°I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

c) Portable colorimetric comp<Hal nr 

- l'ocket - Photometer inclurlin<J, manual, 
power supply charger anrl Ni /Cf] /'.ccus 

- Thermnstale apparatus for 100" C and 148° C for 
() cuvP.tte-Lests 

- Programfilters for Nll
4

, Po
4

, Coll, Cyanide, 
chromium, nitrite, iron, coppr>r, zinc, nitratP, 
cadmium, silver, chloride, sulfate, nicke.1, 
ch 1 orrl i ox i ci, ozone, format <fohyd,f' 

- Variahle pipettes 
0,2 - 1,0 ml 
) IQ - '-j 1 0 ml 

- Cuvette tf~st wi lh pre-pi (H!l Lf'd reagPnt 
25 f'1veltes 

Facilities for 3 months 

Sub Tot.al portable cnlnrimelf'r 

di Portable ullrasonic flnwmPIPr 

sub 'l'•1t.a t 

-· -- -- - -·-----

,, 

I 
I 

PH I CE I 
[1ET1\ IL I 

I 
I 
I 
I 
I 
I 

$ 700 I 
I 

$ 2fl0 I 

$ 1.560 I 
I 

$ 230 I 
I 
I 

$ 30 I 
I 

$ 1.600 I 

$ 2 .100 I 

-------
5 I 

·- ~------- ···--~ 

I 
- 1 - I - 2 - I - 3 -

BASIC I ~1UHE I VEHY SOl'lllS-
.·~Qll I l'MENT I EFFICIENT I TIC/\TFD /\Nil 

rQlll PMENT ~ AlJT\lM/\T IC 

I QlllPMENT 

I I 
I I 
I I 
I I 

700 I 
I 

280 

1.560 

230 

30 

1.600 . I _, 

I 
$ 4.480 I $ 4.400 I s 4.480 I 

---i I 
I 

$ 2 .100 I $ 2.100 I $ 2 .100 I . I I 
I ... 2. 100 I 2. I 00 I s 2 .100 I -~ 

I 



~-

I I I I I I - I - I - 2 - I - J -I !'HICE I llAS IC I MORE I VERY SOPll!S-I IJETt\I !. I EQUil'MENT I EFFIC:IENT ·1 ll CATEll t\Nll I I I EQIIl'MENT I AllTUMfl'f IC ,-- ------- --- ----- - -· -- --~------ I __ , I EQ!J I !'MF.NT 

I I e) Hi SC(' l 1 anf'OllS 
I I 
I I BalancC' 

: $ 2.795 2.795 I I pll metl'r x 2 
: $ 1. 955 1. 955 I I Distillrd w;Jtcr, demincrillis(•d (dl'livl'r· t, : $ l. BJO l.BJO I I litres/hour) 1 2 containrrs ol 20 I it n• s : $ 210 210 I - I - I 

I 
I I I 

I 
I I I 

I Sub-to ta 1 Mi su• 11 aneous 
$ 6.7'JO $ 6.790 I $ 6.790 I 

I 
I I 

I 
I 

I I 
I 

TOTAL FIRST STE!' · I I $ 44.550 $ 74 .165 I s 89.240 I I I I I I I I 
I I 

.. 
I 

SECONLJ STEP I 
I I I I a) rK, Nll4~2~3 
' ' I I 
I I I 

.-r; I NTK 
I I I I 
I I I I - Mineralisation: rhe COO srls can br 11srd with the I I I I ' 

following accrssories: 
I I I I I Mineral tielljilr 24 

: I $ 120 I 120 I 120 I 120 I Emptying spouts 2 
: I $ 70 I 70 I 70 I 70 I I Distillation 
: 

' 
$ 1.875 I 1.87') I I I I Titration: manual: spect1«1melt•r llV, Visihlt• 

I I I I I I (see C) 

I I I I I OR 

I I 

' I I 
I I I I I 
I I I I I - Autornal le distillation 
I $ 3 .160 I I $ 3. 160 I I 
I I I I I OR 
I I I I I 
I I I I I - Di st i I I a I i 011 , au t oma l i c I i t r .it i rm 
I $ 15. 715 I I 15.715 I I 
I I I I I 
I I I I I 
I I $ 2. 06') I $ 2.065 $ 15.905 I I Suh-total NTI\ 

-· -·-··----- ------'-------'---- I I 
-- - ------- - - ----- ------ - - -



------

I - 1 - I - 2 - I - 3 -PRICE I BASIC I MORE I VERY SOPHlSl'IC-DETAIL I El)lll l'MENT I EFFICIENT ATEfl AND I I . I E!)ll I PME NT I AlJTOMATlC I --------· -- I ,~Qll l l'MENT 
I I I I NH 

4
, NO 

2
, NO J I I I I I I 

- Manual titration; spPcln> IJV, visible (sl'l' C) 
I I - Automatic titration in coutinii.il flux (FIA) with 
I I I samplP holdPr (as for COD) with l'Xlra accPssory I I I I $ 1.395 I l. 395 I l. 395 I I I I Sub-total NH

4
, No

2
, N0

3 
I I I $ 0 I $ 1.395 I s 1.395 I I I 

I I I I b) Hl!avy ml'tals 

I 
Atomic absorption f I ame spPc t rorn'Pt Pr ;i,-curacy 0, 1 I 

mg/ l : I $ 18. 995 I lB. 995 I J OR <'JI Atom c absorpl ion flame spc>ct rornptpr 
'°1 + fttomic ahsorpt ion spect romPt.1· 1· oVPn 

I + llydrid mPthod for Ilg, As, St> 
I sensitivit~ 0,001 mg/1 
I 
I : I $ 70.000 

I 77.000 I I 70.000 I 11.000 
I 

I I I I 
I I I I 
I I $ 10. 995 I s 70.000 I $ 77.000 

I Sub-total heavy mPtals 
I I I I 
I I I I I 
I I I I I c) Spectrophotometer for rout i11P ;.inalysis, : $ 15.530 15.530 18.475 I I 1· I I IJV - visible ( 180 to 1000 nm) manual 
I I I I I OR I I I I I : $ HJ. 475 

10.475 
< au t oma t i c , l' n reg i st r a r , i ntl'g.1·<11 or I I I I I OR I I I I I +automatic and data protPssiug (computpr) 

I $ 28.720 I I I I : 
28.720 I 

Suh-total spPt l rophot omt' I" r I I $ lr..5JO I $ 18.475 I 29.720 
I I I I I 

s 



....., 

'° 

,--
1 
I 
I 
I 

I 

----------- ------ . 

d) Toxjcity Lrst (DaphniR) 
small glassware 

Sub-total d 

e) Miscellaneous 

Ionometer and electrodes 
microscope 
thermometPrs 
security cupboard to stock thr gas bottlPs 
necl'ssary for atomic absorption' 

Sub-total r 

Total second step 

TlllRD STEP 

a) Mineral oils (hydrocarbons) 

Spl'ctrophotometrr IR: (global dosage) 
charged phase chromnlography 
integrator: (identification) 

Sub-total 

b) Organic matters 

liquid chromotog1·,why (llPLC) 

- ionic chro;not.ography « ;111 lw usPd for 
o t la• r an a l y s P s ) 

, 

l'H I CE 
Dl:TAIL 

-------1 -----r 
-1- I -2- I -J-

HAslc I MUt<.t: IVft<.'I su1·tt1~r1-
E•iu1PMENT I EFFICIENT IC\i'i~i• Am1 

I EQUIPMENT I AllTCii·iATlC 
1 1 I 1EQt11 r:trnT ---- I I 

I I 
I I 

560 I - I 

I '~~~~-I I 
560 I s6o I 560 

I I I 

$ 560 

I I I 
I I I I 
I I I I 
I $ I . 260 l. 260 I l. :?.60 I l. 260 I 
I s 1.120 1.120 I 1.120 I i.120 
I s loo ioo I 100 I loo 
I I 
I s J.015 I J.015 J.015 
I · I I ,~~~~ 

I $ 2.400 I $ 5.555 $ s.s5s 
I '-~~~~~- -~~~~~~-I 

s 39.6Jo I s 99.J35 s 129.115 
I -~ I . 

-~~~~~ ,-~~~~~-

I 
I 

$ lJ. 950 
$ 22.350 
$ 5.600 

I __ _ 
I 
I 
I 
I 
I 

$ 34.900 

$ <JB.000 

lJ.950 

$ l 3. 950 

() 

0 

' I 
13. 950 

$ 13. 950 

34.900 

0 

11. 950 
22.350 
5.600 

$ 41. 900 

14. 900 

98.000 



., 
D 

' I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 

,--------,--------1 · I I 
I I -1- I -2- I -J- I 
I PH1ci-: I i~11~1c _.. I l'il~i\r:, _ I ~1~~~.s~1~:'.11s_i~1- I 
I IJET/\IL I 1-.<)IJTl'Mf-.NI I FFFICil-.NT l (.,\Ir.II 1\1'1) t\lJl\1- I 
I I I EQUIPMENT flAT:~ ::~~:;;•;;;_::~• I 

--------·------ ____ I__ I I I I 
I I I I I 

---- -----

- preparalion equipment for I hP d1rom.ito~r·;iphy 

c) 

Sub-total h 

Mi SC(' l 1 illlPOUS 

flCCPSSClr i PS for ana I ysPs i 11 cont i llll<l l f I 11x 

fluid circuits: cornpn·sst-d air, vidl', 

stribilist>d PIPctric 1·ur-rc•nt, dPmi11errilisPd 
water, ultra-pure WillPr, 

f urni tut·t, aod 
'ilCCPSSor1es 

various 

rt•f 1·igPrators, dish'rlaShPr, misc. 

Sub-Lot;i\ c 

Total Thin! Step 

TOTI\!. GENERAL l S'ITl'S 

gel SC'S 

<'quip 

- COMl'LEMENT 

Supp I P mt> n I a r y an a I y s .__. r i n t n 11 s I ant I I u x ( F I A ) • 
accessories lor - ) - or Fii\ for - 2 -

I $ B. 400 I 0 I B. 400 I 8. 400 I 
I I_____ I I I 
I I I I I 
I I $ 0 I $ 4J. JOO I $ 141. JOO I 
I I I~ I I 
I I I I I 
I I I I I 
I I I . 

(FI/\) I $ 5. 590 I I 
I I I 
I I I 
I I I 
I $ 13.000 I I 
I I 
I s 21.900 I I 
I s u. 9so I i J. 950 

I I 
I I 
I I 
I '~~~~ I I 

$ 13.950 

I I 
I 
I 
I 
I 
I 

$ 27.<JOO 

$ 112. 080 

I I I 
1 s 25. 140 1 I 

l3. 950 
1J. 950 

$ 27.900 

$ 05.150 

$ 250.650 

25.140 

5.590 

lJ.OCO 

27.900 
ll.950 

$ 60.440 

$ 241.640 

$ 462.015 

I s s. 590 I I 

I I I ·~~~~-
25.140 
5.5')0 

I I I I 

I I s i i 2 . 000 I 
-~~~~~' I '-~~-

I __ _ FI NAI. TllTl\L $ 283. 790 $ 492.745 
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REMARKS AND GENERAL RECOMMENDATIONS 

lJ The equipment described above is able to cope with a substantial 
amount of analytical work. This amount has been evaluated aftera 10 day mission. 
The list may be adjusted as additional information becomes available. 

2) The equipment described above does not include the improvement to 
the building such as: 

power supply 
air conditioning (necessary for sophisticated equipment) 
dust filter 
humidity 

3) The equipment providing very sens1t1ve and accurate analysis must 
be installed in separate rooms to avoid interferences. 

For instance: 

When analysis of heavy metals is performed with A.A., spectrometer, 
interference will occur if sulphate mercury is used in the same 
room. 

' 
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APPENDIX NO 5 

EQUIPMENT REQUIRED FOR PILOT PLANT 

DETAILS AND PRICES 

The prices are without VAT in US $: 

1 dollar= 7,16 france as on 1 April 1986 

Three alternatives are given for each piece of equipment: 

1 basic equipment 

2 more efficient equipment 

3 very sophisticated and automatic equipment 

NOTE: Transportation is not included in the price of the equipment. 

French notation of numbers is used in the price lists. 
One million in French notation is: 1.000.000 
20 decimal 40 in French notation is: 20,40 

' 



I 

~: 

1) Mechunir.al ilnd electrical er1~~-1'.!~~'=. 

- Asel of nmmeters, pilot lnmr>s, t imc switches, 
cyclic dosing apparatus, summing working meters, 
connection with flow-meters, arid n.o. measuring 

Sub tot a I I 

• 

2) Chr>mical i"ln(1 biologic;i) cr1uipm,~11t - FIRST Plll\SE 

a) D.O. measuring and recordi nq 

bl o.b. rnPasur i ng (portable) 

c) BOD, COD, SS, TSS, VSS 

- AOD 

Exist.in') cquipmPnt 

OR 

2 analysrrs BOO 10 s5ts 
1 thermostat ovrn 20 C 
accessories 
I lab oxymetcr 
COD 

Existing equipment 

OH 

I set for 6 COO analyses 
m.1n11al titration 
nhotomPtric I it ration 

--------- -~- -

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l 
I - 1 -

l'I{ I CE I BASIC 
DETi\IL I EQU 1 l'ME NT 

I 
I 
I 

. 
$ 6.285 6.205 

$ 6.285 $ 6.285 

----

$ 3.500 $ 0 

$ 1.650 ,. $ 1.650 

$ 0 0 

$ 2.235 2.235 
$ 700 700 
$ 35 35 
$ 2.095 2.095 

$ 0 0 

$ 1.405 l.4R5 
$ 0 0 
$ 1.550 

------

-1 ----r--
I - 2 -
I MOl<t~ 

- '·-_,I FNT I .._ ,. r l ~. . 

I EQU lPMENT 

$ 

I $ 

I 
I 
I s 

6.205 

6.2A5 

3.500 

1.650 

2.235 
700 

35 
2.095 

1.405 

1.550 

I - ] -
I VERY SOPHIST-
·I I CAT ED AND 
!AUTOMATIC 

~QUI l'MENT 

I 
I 

I 

I $ 

I $ 

I 
I 
I $ 

6.2BS 

6.285 

3.500 

1.650 

2.235 
700 

35 
2.095 

l. 405 



-
----·--

• I 
' 

------ -----l 
I --• . 

. I I - . - I - 2 -
I VEKY :,O~nl:-lTI-I l'RfCE I B1\:-i IC I Mu1d·: 

I CA Tl:ll AND I n.~TA 1 L I E:~;_;~ C'i·ir~i-iT FffJCIENT 
l·:qu 1 P1·1F.tff ' i\ll'T'~'IU''T'lr I I I . " ...... " 

I I I i E!~lfl P~ENT I ·----

I I OR 

I 
I Titration: spectrophotometry 

$ 4.670 
I I 4.670 I - SS, TSS, VSS I 

I Centrifuge 
$ 1.245 I l. 245 I l. 245 

FiltratioH under vacuum
0 

: 
I l.245 

I 
Dryer 105 ilnd ovPn 550 : $ 710 I 710 I 710 I 710 

I 
Precision balance : $ l. 135 I 1. 135 I 1. l :\5 I l. l 35 

I 
Consummables: tibreglass liltPrs (J months 2.375 I 2.375 I 2. 375 I 2. 375 

I supply) : $ 135 I 135 I 135 I 135 
I 

I I 
I 

S11b-tota l c : $ I $ 12.150 I $ 13.700 I $ 16.820 
I 

I 
<:() I 
'° I I d) Portable colorimetric comparator 

I see details in appendix 4 (c) - first step : I $ 4.480 I $ 4.480 $ 4.480 I $ 4.480 I 
I I I I I I 
I 

I I I I 
I e) Ph mPter with continuous rPcording 

I $ 3.500 I $ $ 3.500 I J.500 I 
I 

I I I I 
I f) log-book I I I I 
I 

I I I I 
I 

I I I I 
I 

I I I I 
I 

SUB-TOTAL FIRST l'llASE I I $ 18.280 $ 26.830 I $ 29.950 I 
I 

I I -~--------

I 



I 
I 

ry, I ·-D 

I 
I 
I 

I 
I 
I 
I 

g~~~~~~~Jii n!~~9.i ca I e•pi_i11.!11_~_11_!: __ -_ _:c;Eco~Pll/\S!'. 

a) Mic: 1 oscope 

b) Toxicity Test. (Daphnia) 
Srn;ill glasswilrf' 

c) Respi romPter 

including apparatus wilh 2 r!'ilct.nrs, soflwate, 
pipes, ready to operatP 

This very sophisticated P.<p1ip11Pnl can be used for 
the full scale Plant 

Total SECOND Pll/\SE 

TOT/\IJ 1) ( chemi ca I illHl bin 1 o<J i ca I) 

TOT/\IJ r.ENER/\J. 1) 1 2) 
I ___ _ 

l'RlU: 
llETAIL 

$ 1.120 

$ 560 

$ 55.070 

I 
I - l -
I RASIC 

I EOIJll'MENT 

I 
I 
I 
I 
I 
I l . 12(' 

I 
I 
I 560 
I 
I 

$ 1.600 . 

$ 19.960 

$ 26.245 

-----, 
I - 2 - I - 1 -
I MORE I VERY SOl'lllSTI-

I EFFICIENT I CATE[) AND AUTO-

I EQll I l'MENT I MATIC 

I I EQll I PMENT 

I I 
I I 
I I 
I 1.120 I 1.120 

I 560 I 560 

55.070 

$ 1.680 $ 57.550 

$ 28.510 $ 87.500 

$ 34.795 $ 93.705 
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APPENDIX :-; 0 6 

EQGIP~1~T REQUIRED FOR ~ETWORK 

DETAILS AND PRICES 

The prices are free of VAT in US $ on the basis of: 

l d.o.l-1.ar = 7.~0 francs as on 7 April 1986 

NOTES 

1. Transportation is not included in the price of the equipment. 

2. Two alternatives are presented, 
Page 71: installing 10 samplers 
Page 72: installing 5 samplers . 



..... 
r' 

FLOIJ-METER'.3 

CHANNEL 

RECORCIING METERS 

pH-0°RECORDING METERS 

AUTOMATIC SAMPLING UNIT 

PORTABLE EXPLOSION DETECTOR 

PORTABLE pH METER 

EQUIPEMENT REQUIRED 
roR NETWORK (10 s~mplPrs) 

NFYRHC 
CONTRAFLUX and VENTURI 
PONSELLF 
CAISSON. SERIE CE 

PONS ELLE 
CAISSON. SERIE CE 

NUMEUC 
APAE 2420 

TRITOX 
SC 30 

PONSH.LE 
APPAREIL POCHE.SERIE M 

TOTAL 

-

NO.of UNIT TOTAL TOTAL PRICE 
UNIT PRICE PRICE in U.S.$ 

10 10000 F 100000 F 13500 $ 

10 20000 F 200000 F nooo i 

.~ 20000 F 100000 F 13500 $ 

10 50000 f 500000 F 67600 $ 

1.5000 f 1.5000 F 2000 $ 

5000 F 5000 r 700 $ 

920000 F 124300 $ 



• 

FQUIPEMENT REQUIREn 
FOR tffTWORK ( 5 s;implers) 

NO. of UNIT TOTAL TOTAL PRICE 
UNIT PRICE PRICE in U.S.$ 

FLOW-METERS 

CHANNEL NEVRTEC I 10 I 10000 F I 100000 F I 13500 $ 
CONTRAFLUX and VENTURI 

RECORVING METERS PONS EL.LE I rn I 20000 F I 200000 F I 27000 $ 
CAISSON. SERIE CE 

pH-0°RECORVING METERS PONS ELLE I .5 I 20000 F I 100000 F I 13500 $ 
CAISSON.SERIE CE 

('~ 

r~ 

AUTOMATIC SAMPLING UNIT I NUMELEC I 5 I 50000 F I 250000 F I 33800 $ 
I 

APAE 2420 

PORTABLE EXPLOSION OETECTOR TRITOX I 1 I 15000 F I 15000 F I 2000 ' 
SC 30 

PORTABLE pH METER PONS ELLE I 1 I 5000 F I .5000 F I 700 $ 
APPAREIL POCHE.SERIE M 

TOTAL 670000 F 90500 $ 
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_.\ppendix No. 7 

List of Main Persons We Met for Discussions 

Ms. Tang Naihui 

Ms. Tao Li Fen 

M~. Zhang Bao Zhen 

~r. An Xiong 

Ms. Xiang Ying Ling 

Engineer and Deputy Director 

Direction of Public Utility 

Deputy Chief Engineer 

Beijing Municipal Administration 

Municipal Engineering 

Deputy Director, Engineer 

Gaobeidian East Suburb 

Chief Engineer, Senior Engineer 

Gaobeidian East Suburb 

Translator 

Beijing Foreign Econorn~c Relations 
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Appendix No. 8 
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