
PROJECT: 

CONSTRUCTION OF THE WASTEWATER TREATMENT 

PLANT AND RELATED WORKS IN THE MUNICIPALITY OF 

MOCOA, DEPARTMENT OF PUTUMAYO 

 

1 GENERAL LOCATION  
 

The municipality of San Miguel de Agreda Mocoa, which is the capital city of the Department 

of Putumayo is located southern of Colombia bordering the Republic of Ecuador. The 

nearest airports are in the municipalities of Villagarzón, 30 kilometers away, and Puerto Asis, 

110 kilometers away. 

 

Source: https://commons.wikimedia.org/wiki/File:Colombia_-_Putumayo_-_Mocoa.svgy 

The construction of the Wastewater Treatment System for the municipality of Mocoa will be 

carried out on a 5.0-hectare plot of land located south of the urban area on land belonging 

to the former Putumayo Livestock Fund, in the Rumiyaco village, between the road that 

leads from Mocoa to Villagarzón and the Mocoa riverbed.  



 

Source: Google Earth-2022 
Coordinates: Latitude: 1°8'22.22" North - Longitude: 76°38'32.41" West 
 

2 DESCRIPTION OF THE SEWERAGE MASTER PLAN 

PROGRAM 
 
 
On February 23, 2018, the Republic of Colombia signed Loan Agreement No. 4446/OC-CO 
with the Inter-American Development Bank - IDB, to finance the "Implementation of the 
Mocoa Sewerage Master Plan - Stage I" Project CO -L1232.  
 
The Project general target is to improve the sanitary and environmental conditions of the 
urban area of the Municipality of Mocoa, enabling sustainable access to the sewage service. 
The specific goals of the Project were defined as: 

 Update planning and management instruments for the sewerage system. 

 Expand coverage and improve the sanitary sewerage system. 

 Build the wastewater treatment system 

 Promote sustainable management and proper use of sanitation services. 
 



In turn, and in order to achieve these goals, the following components were established in 

CONPES 3904 for the implementation of the project:  

I. Structuring of studies and designs 
II. Reconstruction, renovation and expansion of sewerage system networks and 

collectors. 
III. Construction of the wastewater treatment system 
IV. Capacity building of service providers and sanitary and environmental education. 

 

Thus, and in accordance with the line of action drawn in CONPES 3904, the Ministry of 

Housing, City and Territory was established as the Project’s implementing body of the 

Sewerage Master Plan (Phase I) through the Vice-Ministry of Water and Basic Sanitation, 

which will entrust the coordination of the project to a Project Coordinating Unit (PCU), such 

unit shall report to the Vice-Ministry of Water and Basic Sanitation. It was also stipulated 

that said Ministry must also hire the services of an Integral Project Management (IPM), to 

which the resources for the execution of the project will be transferred, in accordance with 

the conditions established in the contract or agreement, and it will also be responsible for 

the selection and contracting of the works, goods and services.    

In accordance with the provisions of CONPES 3904, in the IDB 4446 OC-CO borrowing 

contract and in the COL-PCCNTR-756168 Management contract of 2018, THE GIP is in 

charge of advancing the procurement and contracting of works, studies, supplies and 

services of the components of the project, For this purpose, it is in charge of preparing the 

TOR or bidding documents for the selection processes under its responsibility, the 

evaluation, awarding and contracts arising therefrom, which are carried out in accordance 

with the applicable rules and procedures and policies of the Inter-American Development 

Bank - IDB. 

A Data Room has been created on the GIP website: www.gipmocoa.com to present 

information on the characteristics of the Wastewater Treatment Plant project, allowing those 

interested in participating in the construction or supervision process to consult the 

information. 

 

3 TECHNICAL DESCRIPTION OF THE PROJECT 
 

3.1 DESIGN PARAMETERS 
 

The Treatment Plant was designed according to the regulatory guidelines of the Republic of 

Colombia corresponding to Resolution 330 of 2017 of the Ministry of Housing, City and 

Territory. It has the following features:  

As a basis for the design, the following municipal discharge conditions are adopted for the 
project outlook (year 2045):  

 Population served: 68,399 inhabitants 

 Per capita load in BOD5 and TSS: 0.032 Kg/inhab/day2 

 Average flow of water to be treated: 



o Wastewater: 116 L/s 
o Infiltration: 72 L/s 
o Total: 188 L/s 

 Maximum water flow to be treated: 
o Wastewater: 116 L/s 
o Aggravation factor (Article 166, Resolution 330/2017): 2.87. 
o Maximum wastewater flow rate: 116 L/s * 2.87 = 333 L/s. 
o Infiltration: 72 L/s 
o Total: 333 L/s + 72 L/s = 405 L/s 

 Average wastewater concentration, in terms of BOD5 and TSS: 135 mg/L. 
 

3.2 WASTEWATER TREATMENT SYSTEM TECHNOLOGY 
 

3.2.1 WATER LINE TREATMENT 

 
The water line consists of pretreatment and biological treatment. Pretreatment starts with three 
channels, each equipped with a manually cleaned coarse screen (50 mm pitch), followed by a 
mechanically operated medium screen (20 mm pitch) and complemented by a waste conveyor 
screw that discharges the waste into a container. This waste is sent to the municipal landfill. 
Each of the channels containing the coarse and medium grates has the capacity to handle 50% 
of the maximum design flow, so two channels are expected to operate at all times, while the third 
channel is kept as backup.  
 
It should be noted that at the inlet and outlet of each channel there will be gates to control the 
operation of the channels, both in normal operation and during maintenance. 
 
After coarse and medium screening, the wastewater passes through a desanding process by 
means of two vortex desanders, each of which has the capacity to treat the maximum design 
flow rate; thus, one unit will be in operation and the other in reserve. At the inlet of each grit trap 
there will be a gate to isolate or start up each unit. The desanders produce two effluents: one of 
desanded water, which passes into two channels equipped with automatic fine screening 
screens with 4 mm separation. The waste retained in these grids is evacuated by means of a 
screw conveyor. As in the previous case, this waste is stored in containers and sent to the 
municipal landfill. 
 
The other effluent from the grit trap contains the sands removed from the wastewater. These 
pass into a sand washer-sorter (one for each grit trap), at the top of which is a small cyclone 
separation unit known as a sand concentrator, where the sand and organic material is first 
segregated. The stream containing the organic material is returned to the treatment line. Sands 
with lower organic content enter the sand washer-sorter, whose function is to further reduce the 
organic matter content of the sand, which significantly reduces its odor generation potential. The 
organic effluent obtained in each scrubber-sorter is returned to the treatment line. The washed 
sands are discharged into a container and sent to the biosolids storage area located in the 
southern part of the WWTP lot. 
 
The wastewater, after passing through the desanders and fine screening, continues through a 
channel equipped with a flow measurement device (Parshall flume), after which an automatic 
sampler is located where composite samples are collected for analysis in the WWTP laboratory. 
The wastewater continues to a flow distribution chamber (CADICA), which distributes the flow to 
two trickling filters, starting the biological treatment. 
 
 



Water enters each filter from the top through a four-arm rotary distributor, which spreads the flow 
over the plastic media that occupies the interior space of each filter. The plastic medium or 
backfill of the trickling filters operates as a support where the growth of the biomass responsible 
for the degradation of the organic matter present in the wastewater takes place. The plastic 
medium also provides space for air circulation, which provides oxygen for the aerobic 
degradation process. After the water descends by gravity through the plastic media, it falls as 
rain on the false bottom of each filter and is collected in a channel. The effluent from the filters 
is collected in a receiving chamber and continues to the next biological treatment unit, which is 
the solids contact tank.  
 
The contact tank has the function of providing an aerated and mixed medium where the 
adsorption of organic matter on the cell wall occurs. The biomass creates small aggregates that 
are then removed in the subsequent secondary sedimentation stage, resulting in a higher quality 
final effluent than would be obtained with the use of trickling filters alone. 
 
The effluent from the contact tank passes into a flow distribution chamber that sends equal flows 
to two secondary settlers; these generate two streams: a clarified and a bottom sludge stream 
with a concentration of approximately 1%. The clarified effluent from the settling tanks is joined 
to form the final effluent of the plant, which continues to a channel equipped with a flow 
measurement device (Parshall flume), followed by an automatic sampler whose function is to 
collect composite samples for analysis in the WWTP laboratory, in order to monitor the quality 
of the effluent and the efficiency of the treatment process. 
 
The sludge from the bottom of the settlers is sent to a sludge pumping station, which distributes 
it to two destinations: One part is returned to the contact tank to maintain the solids concentration 
required in this type of unit; the other part continues to the sludge treatment line, entering two 
gravity thickeners. The general description of the sludge treatment line is presented in the 
following section. 
 
 

3.2.2 SLUDGE LINE TREATMENT 

 
The process for the sludge line starts at the gravity thickeners and ends at the biosolids storage 
site. The sludge from secondary sedimentation is pumped to two gravity thickeners where three 
streams are obtained: the thickening supernatant, the creams and the thickened sludge with a 
concentration of about 5%. The latter continue to the digestion stage. The supernatant and 
cream are returned to the plant's headworks through the process effluent collection network. 
This network is connected to the biological treatment in the CADICA, which leads to the trickling 
filters. 
 
Sludge digestion will be carried out in two high-rate digesters operated in parallel. The operation 
of these units requires keeping the sludge in complete mixture and at an optimum temperature 
for the digestion process, which is normally 35 °C. Mixing and heating are usually carried out in 
two different circuits. A pumped sludge extraction and re-injection system is available for the 
mixing process. An independent recirculation system is used for heating, whereby a sludge 
stream is pumped to a heat exchanger to raise its temperature by indirect contact with a stream 
of hot water. The sludge leaving the heat exchanger is returned to the digester to maintain the 
temperature required for the anaerobic process. Each digester will have two sludge heating 
pumps (one in operation and one in standby) and a heat exchanger. 
 
The flow of water leaving the heat exchanger at a lower temperature is sent to a reboiler or 
heater operated with the biogas produced in the sludge digesters. The water, once heated, 



returns through a closed circuit to the heat exchangers. The entire heating process is 
automatically controlled, as is the mixing process.  
 
Surplus biogas not used in the boiler for water heating is disposed in internal combustion 
burners, of which there are two units (one in operation and one in reserve). 
 
The digested sludge, with a concentration of about 4%, is pumped to the dewatering stage; 
eventually a fraction of this stream is recirculated to the sludge thickeners to maintain the solids 
concentration in the digestate. Three progressing cavity pumps (two in operation and one in 
standby) will be used for these transfer operations). 
 
For sludge dewatering, there will be two belt filters, one in operation and the other in reserve. 
Two flows will be generated at this stage: a percolate flow that will be returned to the biological 
treatment through the return network and a dry cake (25% w/w) that will be conveyed to a 
dewatered sludge reception building annexed to the dewatering building. The function of the 
receiving building is to provide transient storage for 10 days, during this time the sludge reaches 
a higher dryness before being sent to the biosolids storage site, located south of the WWTP lot. 
 

 
  
 
 
 
 



 
UNITS QUANTITY UNIT DIMENSIONS 

TRICKLING FILTER 2 Diameter, m: 

Filter bed height, m 

Total height, m 

17 

4.5 

7.5 

SOLIDS CONTACT TANK 1 Width, m: 

Length, m 

Useful height, m 

Free edge, m 

11 

22 

4.5 

0.95 

SECONDARY SETTLER 2 Diameter, m: 

Cylindrical zone depth, m 

Bottom slope 

Free edge, m 

22 

3 

1:12 (8.3%) 

0.75 

SLUDGE THICKENER 2 Diameter, m: 

Cylindrical zone depth, m 

Bottom slope 

Free edge, m 

7.5 

3 

20% 

0.75 

HIGH-RATE SLUDGE DIGESTERS 2 Diameter, m: 

Useful height, m 

9.5 

8.0 

 


