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1 INTRODUCTION 

1.1 Introduction of Global Water & Energy 

GLOBAL WATER & ENERGY or “GWE“ is a group of companies, specialized in industrial 
wastewater treatment, water recycling, digestion of biomass, sludge and slurries, biogas 
production and use. Our client-specific solutions are applied mainly in the food and beverage 
industry, agro industry, pulp and paper industry and the chemical industry.  
 
Today’s industry recognizes that sustainable environmental practices like waste minimization, 
energy conservation and the protection of water resources are all part of an efficient, cost-
effective production operation. Waste recycling, water reclamation and reuse and the use of 
renewable energy sources are quickly becoming the standard in most industries to both reduce 
the environmental impact of their facilities and to improve their own bottom line. Stricter 
discharge limits and increasing energy costs are forcing many industries to look for new 
solutions to old problems. 
 
To that end, GWE offers state-of-the-art technologies to assist industries in their efforts to grow 
while reducing the costs of doing business. From some of the world’s leading anaerobic 
wastewater treatment and organic waste-to-energy processes to a variety of top-of-the-line 
aerobic technologies, including membrane bioreactors and biological nutrient removal 
systems, GWE has one of the most extensive portfolios of technology for industrial wastewater 
management and renewable energy generation/utilization. 
 
GWE provides reliable and proven technology. With hundreds of existing installations, we have 
the knowledge and experience to make every project a success. Our team of experts includes 
some of the pioneers of modern industrial wastewater treatment technology, allowing GWE to 
provide custom, individual solutions that best suit our clients’ needs. From clean water to 
renewable energy, GWE is the new source for environmentally sound solutions for the 
industrial marketplace. We are committed to contributing to our clients’ success and we are 
fully committed to a sustainable tomorrow. 
 
GWE has: 
 a wide portfolio of technologies for industrial wastewater treatment and bio-waste-to-

energy applications 
 decades of application experience and hundreds of installations 
 experts in each field we work in 
 
GWE is: 
 master of multiple treatment technologies for wastewater, biomass and slurries, biogas 
 adapting the solution to the problem by choosing the best technology for each individual 

case 
 providing innovative solutions and constantly developing new approaches and methods 

of problem solving 
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1.2 Quality assurance 

GWE has a quality assurance system in place consisting of: 
 A Quality Management System (QMS), in line with ISO 9001-2015. Our QMS incorporates 

77 Standard Operating Procedures (SOPs) divided into different disciplines, from 
Marketing to Quality Documentation. 

 An Occupational Health and Safety (OH&S) Management System, composed of OH&S 
Manual and OH&S Plan in line with OHSAS 18001 (ISO 18000). 

 An Environmental Management Plan, composed of an Environmental Manual and 
Environmental Plan in line with ISO 14001-2015. 

 

1.3 Operation and maintenance 

After concluding the main contract and after take-over by the client, GWE (and its partners) 
can provide further assistance for plant operation in many ways, ranging from emergency 
hotline and remote follow-up (guidance) over (bi)annual multidisciplinary audits up to the 
actual operation and maintenance of the plant. A dedicated service contract, or operation 
assistance contract or an operation and maintenance contract can be concluded on request. 
 

1.4 Project organization 

GWE intends to execute this project in cooperation with fully qualified local electro-mechanical 
contractors, specialized in domestic and/or industrial wastewater treatment.  
Any required detailed structural and architectural design must be performed by local certified 
companies under the direction and responsibility of the client. 
The final selection of subcontractors will be made after contract award and during execution 
of the project and will be submitted for approval to the client. In the process of final selection, 
GWE can also consider “preferred contractors” frequently employed by the client in the past. 
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2 COMMERCIAL PROPOSAL 

2.1 General 

The client will have transmitted all local conditions and requirements (such as but not limited 
to factory layout, site locations, environmental conditions, geological soil report, etc.) at time 
of order and as far as relevant for GWE’s scope of supply. New or additional information 
supplied after contract award may result in scope and/or price changes. 
 
Unless stated otherwise, all equipment delivered by GWE complies with European standards. 
 

2.2 Price 

This commercial proposal is based on GWE’s scope of supply as described in detail in chapter 
4. On request certain items can be added to or deleted from GWE’s scope of supply. 
 
PRICE EUR 
Total scope Please find the detailed pricing of our commercial 

proposal in the attachment “GTS BTS Upgrade price 
sheet_GWE” 

 
 

2.3 Terms and conditions 

2.3.1 Payment conditions 

1. 35% irrevocable down payment of the total contract value at contract signing, by 
telegraphic transfer against commercial invoice, payable within 8 days. 

2. 30% of the total contract value shall be paid at supply of the process and design 
engineering package, by telegraphic transfer against commercial invoice. 

3. 30% of the total contract value shall be paid when equipment is reported ready for 
shipment. 

4. 5% of the total contract value shall be paid when the equipment is commissioned but in 
any case not later than 120 days after presentation of the shipping documents. 

 
Payment under 3 and 4 above against an irrevocable letter of credit, substantially in form set 
forth by GWE. This letter of credit has to be opened by a first class local bank. The letter of 
credit has to allow partial as well as transhipments. The letter of credit has to be in GWE’s 
possession within 1 month after signing the contract. All costs, commissions and other banking 
charges concerning the letter of credit are for the account of the client. 
 
The prices stated in this document are exclusive of any value added tax, duties, fees or any 
other taxes. 
No withholdings on any payments. 
All invoices are payable within 15 days unless stated otherwise. 
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2.3.2 Validity 

This proposal shall remain valid for a period of 1 month after the issue date. Ongoing carbon 
and stainless steel material price increases may result in a price increase after the validity date. 
 
2.3.3 Delivery terms 

 Supplies:  DAP, Samlesbury brewery site, according Incoterms 2010. 
 
2.3.4 Transfer of risk 

The risk of loss or damage to the supplied goods passes to the client after the end of 
construction and preliminary commissioning (first wastewater intake). 
 
2.3.5 Guarantees 

GWE guarantees that all equipment to be delivered by GWE under the contract is in accordance 
with the scope of supply and any variations thereof agreed upon in writing by both parties. 
The guarantee term will expire 12 months after preliminary commissioning (first wastewater 
intake) or 18 months after the Bill of Lading date, whichever comes first. 
The guarantee may only be invoked if the client strictly follows GWE’s and the manufacturer’s 
instructions for operation and maintenance. 
 
2.3.6 Limitation of liability 

Neither party shall be liable to the other party for loss of use of any works, loss of profit, loss of 
any contract or for any indirect or consequential loss or damage which may be suffered by the 
other party in connection with the contract. 
The total aggregated liability of GWE, under or in connection with the contract shall not exceed 
5% of the contract sum. 
 
2.3.7 Intellectual property rights and copyright 

This quotation and all attachments remain GWE property. In case of contract award, all 
documents supplied will be protected under a user license agreement, allowing use for 
construction and operation of one single plant. The user license is to be signed at contract 
award or latest at receiving the process and design engineering package if not included in the 
project before. 
Without written agreement, it is not allowed to copy or duplicate any document from GWE, to 
hand them over to a third party, or to make the contents available to anyone else.  
By accepting this quotation, the client recognizes GWE’s intellectual property rights. 
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2.3.8 Other items 

All pictures in this document are given for illustration purposes only. Actual supplied equipment 
(brands, types etc.) may differ from these pictures. 
 
The technical description of the equipment, list of instruments and other technical details given 
in this document are preliminary and GWE reserves the right to make modifications during the 
design and engineering stage in the interest of reliability and performance of the plant and/or 
according to availability on the market. These modifications will however have no influence on 
the contract price or on the given guarantees. 
 
Any test and inspection, outside normal GWE scope, if required by the client or his agent, will 
be at our works and will be final there. GWE will not be responsible for further testing after 
such materials have left the works of manufacture. Cost for testing required by the client will 
be for the account of the client. 
 
If the contract is frustrated, it is expressly agreed that: 
 If any sum has been paid to GWE’s account by the client and is repayable to him by 

operation of law, GWE will be entitled to deduct there from all expenses incurred by it in 
connection with the said contract, and 

 If no sum has been paid to GWE’s account, the client will be bound to pay GWE all 
expenses incurred by it in connection with the said contract. 

 
The client shall not alter any equipment furnished by us or do anything that will in any way 
infringe, impeach, or lessen the validity of the patents or trademarks under which our 
equipment hereunder are made or sold. 
 
These conditions of sale shall not be deemed to be waived or varied by any representation nor 
by any condition included in the client’s order, unless the same is approved by GWE in writing. 
 
Unless contradicted by the terms of this contract, Orgalime SE01 General Conditions for the 
Supply and Erection Version 2001 shall apply. 
 
In case of translation of this document, the English version will be binding. 
 
Belgian law is applicable to this proposal. 
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3 PLANT DESIGN 

3.1 Characterization of the wastewater 

The design of the installation is based on the data received from the client, completed as per 
our experience. 
In the event the data mentioned below do not correspond with the actual situation or with the 
project requirements, the client is requested to inform GWE as soon as possible in order to 
revise the design accordingly, if needed. 
 

Table 1: Production data 
Type of industry  Brewery 
Wastewater supply h/d 24 
Production days/week 

days/year 
7 
350 

 

Table 2: Wastewater characteristics 
Parameter Unit Min Average Max Design Remarks 
Flowrate 
   Daily flow 
   Peak flow 
   Daily flow to treatment 

 
m³/d 
m³/h 
m³/d 

  
4,820 
300 

2,892 

  
4,820 
300 

2,892 

 
 

1 
2 

COD mg/l 
kg/d 

 5,098 5,187 
15,000 

5,187 
15,000 

 
3 

BOD/COD  0.7 0.7 0.7 0.7  
BOD5 mg/l 

kg/d 
 3,569 3,631 

10,500 
3,631 

10,500 
 

Total Suspended Solids 
(TSS) 

mg/l 
kg/d 

  700 
2,024 

400 7 

TSS/COD    0.135 <0.1  
Total N mg/l  50 90 50  
Total P mg/l  10 25 10  
Fats, oil and grease (FOG) mg/l   25 50 6 
Sulfates (SO4

2-) mg/l   90 90 1, 9 
pH - 4  12   
Temperature °C 25 27  32 

(reactor T) 
1, 4 

 
Remarks: 

1. The values in italics are our estimates, to be confirmed by the client. 
 

2. Only 60% of the total daily flow will be treated in the BTS. The remaining 40% will be 
bypassed to the discharge after passing the fine screen. 

 
3. Design COD load for BTS. 
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4. The wastewater temperature is 25oC  - 27oC. Anaerobic treatment needs 28oC minimum 

during start-up. After start-up, the temperature must be minimum 32°C (“design 
temperature”) at design maximum loading.  
The plant can be designed for other temperatures as well, resulting in a different size 
reactor. The temperature may always fluctuate in the range 22oC  - 40°C, but the maximum 
loading rate (plant capacity) drops at temperatures below the design temperature. 
An influent-effluent heat exchanger is given as option to preheat the cold wastewater. 
After preheating, the wastewater is further heated by influent heat exchanger (hot water 
to be supplied by brewery) to keep the temperature above 32oC. 

 
5. Sand/soil is assumed to be absent in the wastewater; if not a sand trap is necessary. 

 
6. The oil and grease content is assumed to be ≤ 25 mg/l. If this limit cannot be met, a 

pretreatment step for oil / grease removal must be included. 
 

7. We suppose that the brewery operates under stable good housekeeping conditions, 
meaning no continuous discharges of spent grains, yeast (surplus yeast, purges, etc.), 
kieselguhr and/or fat, oil and grease to the WWTP are made. The TSS concentration is 
specified to be 700 mg/l. It is assumed that this can be considered as a maximum value 
and that the average value is substantially lower. The TSS/COD ratio should preferably be 
lower than 0.1. Optimal the ratio would be < 0.05. In case the TSS/COD ratio is higher than 
0.1 on a continuous base, a pre-settling stage is advised to remove a large part of the TSS. 

 
8. It is assumed that micronutrients are present in sufficient quantities. This can be further 

evaluated after further analyses of the wastewater, before and during start-up. 
 

9. The sulfate content is important to know, in order to design any odor treatment system, 
post-aeration and biogas treatment. Sulfate is converted into sulfide, most of which is 
oxidized again in the aerobic treatment. Some sulfide is stripped by the biogas, and burnt 
with the biogas. A very small amount could escape into the air, producing an odor around 
the wastewater treatment plant. Full odor control measures are included in current 
proposal. 

 
10. The chloride content is assumed to be below 500 mg/l. Frequently higher values would 

have consequences for the material choice (type of stainless steel). Unless mentioned 
otherwise, stainless steel used in machines and systems is AISI 304 (1.4301) and AISI 304L 
(1.4307), or occasionally better. 

 
11. We further assume sufficient or full inherent biodegradability of the organic matter in the 

wastewater, as measurable in a lab test. Potentially toxic, harmful or inhibiting products 
are not present in concentrations that can disturb a biological system in one way or 
another. 
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3.2 General project data 

The current design is based on the following project data. 

Table 3: General project data 
Parameter Unit Value 
Altitude above sea level m 30 
Ambient temperature °C 

°C 
°C 

Min.-10 
Avg. 10 
Max. 35 

Snow load kg/m² To be confirmed 
Wind load m/s To be confirmed 
Relative humidity % 84 
Rainfall index mm/year 680 
Seismic zone  No 
Water supply 
   Hardness 
   Pressure 

 
°dH 
barg 

 
≤ 7 
≥ 5 

Electrical power V 
Hz 

400 
50 

Short-circuit current design kA 15 
 
All components within an atmospheric explosion zone, as defined by GWE’s biogas zoning 
documents and hazardous area classification drawings comply with the local regulations. 
 
Any specific requirements from local authorities, mentioned in the construction and/or 
operating permits of the wastewater plant, or of the factory as a whole (if applicable for the 
wastewater plant), must be communicated to GWE in advance. Typical items of importance, to 
be cleared by the client in advance are: 
 Emission standards for sound, gaseous components, odor, etc., if specified 
 Requirements for excess sludge disposal 
 Firefighting and safety requirements 
 Effluent monitoring obligations (e.g. sampling devices) 
 Sanitary requirements 
 Labor requirements 
 Constructional and architectural requirements, e.g. maximum height, distance to 

boundary, colors, materials used, etc. 
 Any other nonstandard requirements, concerning civil constructions, electrical systems, 

etc. 
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3.3 General concept 

The plant is designed as a set of bolted steel tanks with interconnecting piping and a centrally 
located technical building. 
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3.4 Process description 

3.4.1 Pretreatment 

We assume that the wastewater flows from the factory by gravity sewer (max. 2 m deep, 
bottom of pipe) into an influent lift station. Within the influent lift station, an automatic vertical 
bar screen is installed to remove coarse solids.  
 

 
 
From the influent lift station, the wastewater is pumped to a pretreatment system consisting 
of the following treatment steps: 
 
 A rotary screen (externally fed), for the removal of large particles from the wastewater. 

The screenings from the screen will be collected in a screenings container. The screen is 
installed on a platform to allow gravity flow towards the equalization and calamity tank. 
 

 
 

After the rotary screen, a flow controlled bypass is foreseen to bypass 40% of the 
incoming flow to the discharge point, where it will be mixed with the treated effluent 
from the BTS. 

 
 An equalization tank (mixed buffer tank), equipped with a level measurement and control 

system. In this basin a partial pre-acidification (acidogenic fermentation) of the 
wastewater occurs, neutralizing high pH values. The outlet flow is controlled in function 
of the level in the basin, aiming at a constant or smooth and slowly variable flow. 
HCl can be dosed in this basin (automatically, pH controlled). The purpose is to maintain 
the pH in the equalization basin at all times within the range of 4.5 – 8.5, in which 
biological acidification reactions can be sustained. Outside of that range the acidification 
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bacteria will be killed, which will have serious negative consequences for the methane 
reactor. The equalization basin is mixed to avoid deposits. 
Vent air from the equalization tank is removed and treated in an odor control system (see 
further). 

 
 A calamity tank to collect off spec wastewaters, which are slowly pumped back to the 

equalization tank, when the capacity of the plant allows it. The calamity tank is mixed as 
well, to avoid deposits.  
On the discharge pipe of the pumping station, a pH, temperature and redox 
measurement are foreseen. Optionally, a COD and TSS measurement is quoted. 
Vent air from the calamity tank is removed and treated in an odor control system (see 
further). 
 

 pH correction facilities: This pH correction with NaOH is mainly important in the start-up 
phase, afterwards it will be limited or even only a stand-by operation. The pH in the feed 
line to the anaerobic reactor is continuously measured and, if required, adjusted through 
in-line NaOH dosing in front of a static mixer. The set point for the pH control is in the 
neutral to acid range, depending on the progress of plant start-up and the loading of the 
plant. In automatic mode, a cascaded pH control is activated. The set point of the influent 
pH control is dynamically and step-wise (at preset intervals) adjusted, as a function of the 
pH in the anaerobic reactor effluent (i.e. the pH in the recycle stream). This approach 
allows for a minimization of NaOH use, while ensuring the correct pH level in the 
anaerobic reactor at any time. In the event this pH cascade system is insufficient to keep 
the pH of the methane reactor within a pre-set range, the wastewater feed will 
automatically be stopped, so long as the pH remains out of the safe range.  

 

 
 

Operator intervention may then be necessary to determine and eliminate the cause of 
the problem. 
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3.4.2 Heating (Option) 

 Preheating of the cold influent by means of the warm anaerobic effluent, using a wide 
gap influent/effluent heat exchanger for optimal energy recuperation. 

 

 
 
 An influent heat exchanger, to further warm up the preheated incoming wastewater with 

hot process water coming from a water boiler. 
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3.4.3 Anaerobic treatment (ANUBIX™-T) 

From the pretreatment the conditioned wastewater (a mixture of influent and recycled 
effluent) is pumped into an ANUBIX™-T methane reactor, which is the recommended reactor 
selected from GWE's portfolio that best fits for this type of wastewater. It is an ultra-high rate 
Expanded Granular Sludge Bed (“EGSB”) system, derived originally from GWE’s high rate 
ANUBIX™-B system, which is an Upflow Anaerobic Sludge Bed (“UASB”) process. 
 

 
 

The wastewater enters the reactor at a constant flow rate through an influent distribution 
system at the bottom (automatic valves for the distribution system are offered as an option). 
The total wastewater flowrate to the reactor is controlled at a predetermined set point. The 
feed is controlled by a flow control loop which, after start-up has been completed, has its set 
point controlled in cascade by the level in the equalization basin. To ensure a constant flow to 
the reactor, a second control loop is installed on the effluent recycle line to compensate for 
flow variations of the influent. 
 
The ANUBIX™-T reactor is equipped with special “two-phase separators” in the lower half of 
the reactor and "three-phase separators" device at the top of the reactor. The two-phase lower 
separators divert the biogas produced in the bottom area of the reactor to specific locations, 
where curtains of rising biogas and water (gas-lift) are formed, creating vertical mixing patterns 
in the tower-style reactor. After rising further through an expanded bed of anaerobic active 
methanogenic sludge (the so called "sludge blanket") the wastewater/sludge mixture passes 
through an internal three-phase separator device at the top of the reactor. This results in a 
separation of the mixed liquor into clarified wastewater, biogas and sludge. The absence of any 
mechanical agitation and the hydraulic selection caused by the high upflow velocity of water 
and gas promote a natural selection towards heavy floc and granules of active methanogenic 
sludge.  
Effluent recycle is necessary to have sufficient mixing in the sludge blanket and a sufficient 
upflow velocity to expand the sludge bed. The internal three-phase separator comprises a built-
in "cross-flow"-type parallel plate separator section, to prevent the loss of even small 
methanogenic sludge flocs. This highly efficient separator, developed by our engineers to the 
present 7th-generation model, has proven to be very reliable in practice and allows peak reactor 
loading rates without significant sludge loss. As sludge loss is effectively prevented, the 
separator also allows for shorter start-up periods, and delivers a superior quality effluent. 
 
Excess sludge can periodically be withdrawn from the bottom of the reactor, to maintain a 
suitable amount of biomass in the system. This is not envisaged in the first half year of 
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operation. If no excess sludge is removed, it will leave the reactor with the effluent. This 
practice is quite common. However, to obtain the cleanest effluent (lowest TSS, COD, BOD), 
regular removal of excess sludge is recommended/required. The excess sludge can be quite 
thick (5 – 10 % DS) and can be land applied (agriculture) or used to start-up new reactors 
elsewhere. It can often be sold, as there is often a significant demand for such material. 
 

 
 
To optimize sludge management, a storage tank can be provided (optional on request). This 
tank would provide an emergency stock or strategic reserve of sludge, to be reused if ever 
needed or sold when potential customers are available. When storing anaerobic sludge for 
several months, the activity drops only slowly and the material remains viable for reuse. 
 
3.4.4 Biogas handling and valorization 

 Biogas flare 

If not reused or used for heating, the biogas is flared off. Several types of biogas flares – an 
elevated flare with visible flame, or a shielded flare with largely hidden flame, or a non-
temperature/temperature controlled groundflare with completely enclosed flame - can be 
used, according to the requirements. A shielded biogas flare has been foreseen for this project. 
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 Biogas utilization 

We recommend future reuse of the biogas as a green energy source, e.g. in a factory steam 
boiler. A separate proposal for the supply of a biogas burner system, together with other 
equipment like instrumentation, etc. can be made, after the characteristics of the factory boiler 
have been given. GWE has extensive experience in the utilization of biogas and many 
installations operational worldwide. 
 

 
 

 Biogas desulfurization – 1st stage (BIO-SULFURIX™) 

Prior to reuse, hydrogen sulfide is largely removed from the biogas in GWE’s BIO-SULFURIX™ 
system, which doesn’t use any chemicals, except for some nutrients. 
 

 
 
The BIO-SULFURIX™ is a continuously working biological trickling filter unit, with especially 
selected microorganisms. The H2S is removed from the biogas in a biological process by sulfur 
oxidizing bacteria. These bacteria need the following: 

 
 A place to live and multiply: this is supplied by a packed media inside a closed acid-proof 

tank 
 Sulfur: the H2S from the biogas 
 Oxygen: atmospheric air is added by means of an air blower 
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 Moisture: a continuous flow of scrubber liquid is circulated over the scrubber 
 Nutrients: nitrogen, phosphorus and potassium (NPK) 
 Temperature: 25 – 40 °C 

 
The microorganisms used are the chemolithotrophic bacteria of the species Thiobacillus and 
Sulpholobus, which use carbon dioxide as a carbon source. These organisms are able to oxidize 
hydrogen sulfide into sulfur or sulfate, when oxygen is provided. The actual proportions of the 
oxidation products depend on the amount of oxygen supplied and the material transfer rates 
inside the trickling column.  
The biological oxidation follows basically according to the below reaction steps: 
 

2 H2S + O  → 2 S + 2 H O 
2 S + 2 H O + 3 O  → 2 H SO  

 
The only residual product from the BIO-SULFURIX™ is a liquid sulfate solution which can be 
discharged discontinuously into the anaerobic effluent at about the same rate as the process 
water supply.  
The BIO-SULFURIX™ is also fitted with connections for occasional cleaning in place (CIP) using 
water and compressed air (from a mobile compressor as used in civil works). This results in a 
thorough washing and scouring of the packing removing both scaling and excess biomass. 
The equipment, Operator Control Station (OCS), etc. are installed on a skid, placed under a 
weather protection roof or in a technical room/housing, next to the tank. This room is equipped 
with an explosion sensor (LEL) which cuts off power supply in case of an alarm. 
 

 Biogas drying (GASODRIX™-H) 

The desulfurized biogas then flows into GWE’s proprietary biogas dryer, called GASODRIX™-H, 
in order to reduce most of the moisture content of the biogas. This is required as the biogas is 
(over) saturated with water vapor when it comes from the anaerobic reactor and from the 
biogas desulfurization. 
 
The GASODRIX™-H biogas dryer package unit used consists of a corrosion proof plastic heat 
exchanger with built-in water separation (demister) and a commercial water chiller with 
standard accessories. 
 
The biogas at typically ca. 35 °C is cooled to ca. 10 °C, after which ca. 60 – 70 % of the water 
vapor (ca. 35 g/m³) condenses to water, which is separated from the gas in the heat exchanger. 
 
The remaining moisture in the biogas is about 10 – 15 g/m³, which is acceptable, considering 
the fact that the biogas is heated again in the biogas blower by adiabatic compression. 
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 Biogas transfer 

After biogas drying, the biogas will be pressurized by a biogas blower for transfer of the biogas 
to the boiler house. As the required pressure at the boiler and the pipe routing to the boiler 
house is not yet known, a preliminary discharge pressure has been selected. 
 

 Biogas desulfurization - 2nd stage (Activated Carbon) 

The remaining hydrogen sulfide after the BIO-SULFURIX™ unit is removed in a polishing filter. 
As not all H2S needs to be removed, a flow controlled bypass is foreseen. The bypass over the 
polishing filter will be controlled by the measurement of the biogas quality after the polishing 
filter. 
 
A biogas polishing filter with activated carbon can be supplied. The filter is filled with 
impregnated carbon suitable for biogas desulfurization. For the process, an excess of oxygen 
needs to be present, which is the case after the BIO-SULFURIX™ unit. Due to the adiabatic 
compression of the biogas, the temperate will increase to the optimal operational temperature 
of the activated carbon. 
 

 
 

3.4.5 Post-aeration 

Post-aeration is foreseen to remove the residual odor (sulfide) in the effluent. Sulfides are 
chemically oxidized by dissolved oxygen to sulfur, penta-sulfide, thiosulfate, sulfite and sulfate, 
thereby effectively removing the “anaerobic” sulfide odor. The post-aeration tank also provides 
some further equalization of effluent TSS levels in the anaerobic reactor effluent (peak 
leveling). 
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For absolute odor control on and around the WWTP, the post-aeration tank is covered. The 
pressure in the head space of the post-aeration basin is sufficient to push the vent air through 
the biofilter, without the need for an extra blower. 
 
3.4.6 Odor control (ODORIX™) 

Though outside the battery limits of the wastewater treatment plant no odor is normally 
detected, odor control measures have been included in the design, so as to obtain a completely 
odor free plant. These measures comprise covers for all odor producing basins and tanks, vent 
air collection and a vent air treatment system. Odor and odor control depends very much on 
the sulfate content of the wastewater. 
 
GWE’s a standard ODORIX™ biofilter is built as a rectangular tank in corrosion free HDPE.  
 

 
 
The filter material consists mainly of a mixture of wood chips, limestone powder (as pH buffer), 
and nutrients. Various micro-organisms (molds, bacteria) grow in the moist filter layer, and 
degrade or oxidize the odorous compounds that are dissolved in the moist material. Organic 
acids are completely degraded. Hydrogen sulfide is oxidized to sulfur and sulfuric acid, which is 
neutralized by the lime. The residual odor of the vent air is comparable with a forest soil odor 
(with decaying wood). 
 
No chemicals are needed and operation costs are virtually zero (only power for the vent air fan 
and replacement of the filter material). 
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3.5 Plant performance 

3.5.1 Effluent quality 

Based on the design wastewater characteristics outlined in Table 2: Wastewater characteristics, 
the following effluent quality can be expected: 

Table 4: Expected effluent quality 
Parameter Unit  
COD % removal 

mg/l 
85 

± 930 
BOD5 % removal 

mg/l 
85 

± 650 
TSS mg/l 400 – 1,000 (typical range) 

 
The above-mentioned removal efficiencies are based on 24-hour composite samples. 
 
Further conditions to obtain above mentioned effluent quality: 
 Operation of the plant according to GWE’s instructions, mainly as described in the 

process operation manual. E.g. nutrient dosing, pH control, data acquisition and 
reporting. 

 Proper maintenance of the plant according to GWE’s instructions and equipment 
manuals. 

 Sufficient anaerobic biodegradability of the organic matter in the wastewater, as 
measured in a lab test, to make the required % COD removal biologically possible. 

 Absence of toxic or inhibiting products that can disturb a biological system in any way. A 
list of chemicals used in the factory can be submitted for approval in advance. 

 
3.5.2 Biogas production 

At design loading rate the following biogas production can be expected: 

Table 5: Biogas production and characteristics 
Parameter Unit Design 
Flow Nm³/day 

Nm³/h 
 ± 5,800 

± 240 
% CH4 %  ± 74 
% H2S (before desulfurization) %  ± 0.34 
Energy content kW  ± 1,800 
Fuel oil equivalent value 
(at 9,600 kcal/kg fuel oil) 

kg/day  ± 3,850 

Steam equivalent value 
(from hot condensates at 100 °C) 

kg/h  ± 2,385 

 
Note: In the event that the CH4 content is higher or lower than specified, then the biogas flow 
will be correspondingly lower or higher. However, the total amount of CH4 and total heat value 
will remain the same.  
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4 DESCRIPTION OF GWE’S SCOPE OF SUPPLY 

4.1 Project management services 

After award of the project, an experienced project manager will be assigned to the project. 
He/she will be responsible for optimal monitoring of the timeline, objectives and 
communication between the client and the project team during the execution phase. 
 

4.2 Engineering 

GWE engineers qualified in process, mechanical, electrical, automation and instrumentation 
engineering will bring together their expertise and experience to optimally engineer the 
installation. The execution team will deliver a complete documentation and drawing package 
for the project. Our engineers use the AutoCAD and EPLAN engineering software packages for 
optimum and efficient process design and documentation of the project. 
 
The following engineering documents are included: 
 
Process and design engineering: 
 Process know-how and one time User License 
 Basic process design and equipment dimensioning 
 Process flow diagrams 
 Piping and instrument diagrams including utilities 
 General layout 
 Civil guidelines drawings 
 Civil basin list 
 Equipment list 
 Electrical consumer list 
 Instrument list 
 Special material list 
 General specifications for civil, coating, piping and electrical works 
 
Mechanical and electrical execution engineering: 
 Detailed engineering drawings for piping (piping layout, sections and/or isometrics) 
 Detailed engineering drawings for electricity and instrumentation (single line diagrams, 

wiring diagrams, cable tray routings) 
 Check and review (dimensional only) of the civil detailed engineering drawings, made by 

others, under responsibility of the client 
 Functional description 
 
Manuals: 
 Plant Operation Manual (at start-up) 
 IOM (Installation-Operation-Maintenance) manuals of the supplied equipment 
Notes: 
 For items supplied by GWE only manufacturer vendor data are being given, complete 

with relevant standard available certificates. 
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 Other engineering and support services can be rendered upon request and are to be paid 
at our standard rates, revised annually. 

 All documents and manufacturer vendor data are supplied in electronic format (PDF, and 
on request also DOC/Word, XLS/Excel, and DWG/AutoCad), via email. Documents can 
also be supplied on CD, USB stick or on paper, on request. 

 Language: All engineering documents, manuals and the manufacturer vendor data 
(equipment manuals for equipment) are supplied in English. 

 

4.3 Site services 

GWE provides you with a skilled team, specialized in wastewater treatment, to deal with the 
site services for the installation, commissioning and start-up of your treatment plant. 
 
As knowledge and understanding is the key to the stable performance of a water or wastewater 
treatment plant, GWE provides training tailored to the needs of your organization through a 
combination of theoretical and practical instructions. This ensures you gain and retain the 
maximum of in-house knowledge needed to properly operate and maintain the plant. 
 
The following site services are included: 
 Site supervision during mounting of all bolted steel tanks  
 Site supervision during mounting of all mechanical equipment, piping and electrical works 
 Dry and wet commissioning of the plant, including calibration and testing of electrical 

equipment 
 On-site training of local operators, with class room sessions and on-the-job training, as 

well as assistance in plant start-up 
 Conducting performance test procedure, to be mutually agreed upon. 
 On-site and remote operations assistance, during 6 months. After preliminary 

commissioning and training, the client has to operate the plant under our supervision and 
guidance, both on-site and remote. On request, we can take over the operations by 
providing one of our operators for a period of e.g. 6 months, payable at our standard 
daily rates or for a lump sum price. 

 Any performance test procedure will take place within 2 weeks after notification by GWE 
that the plant is ready for such performance test procedure. 

 Assistance in obtaining (procurement) or growing seed sludge to start-up the methane 
reactor (included in above). 

 
Notes:  
 The services as described above include travel and accommodation expenses for GWE 

personnel. 
 Additional services beyond the contractual scope can be provided by GWE after 

agreement with the client. 
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4.4 Mechanical equipment 

The mechanical equipment selected for this installation is outlined in this section. The brands 
of the different pieces of equipment are according to GWE’s standard, unless specified 
otherwise. All our suppliers have a proven experience in their respective field of expertise. 
Upon request, alternate brands or suppliers can be proposed. 
 
4.4.1 Pretreatment 

 Influent lift station 

Automatic coarse bar screen 
TAG S106 

 

Number 1 
Type Chain type vertical bar screen, bars with 

10 mm spacing 
Location Mounted in a channel on the inlet of the 

lift station 
Cleaning Automatic 
Capacity 300 m³/h 
Material Stainless steel AISI 304 
Accessories 2 mobile screenings containers of 0.4 m3. 

 
Influent pump 
TAG P100A/B 

 

Number 2 (1 + 1 stand-by) 
Type Submersible centrifugal pump 
Capacity 300 m³/h 
Head 15 m W.C. 
Power 21 kW 
Control Frequency controlled 
Accessories Mounting auxiliaries including guiding 

tube or cables 
Lifting hoist in galvanized steel/aluminum 
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 Fine screening 

Rotary drum screen 
TAG S100 

 

 

Number 1 
Type Externally fed rotary drum screen 
Screen mesh 1 mm openings 
Cleaning Automatic 
Capacity 300 m³/h 
Power 1.5 kW 
Control Frequency controlled 
Material Stainless steel AISI 304 
Accessories · Steel platform for screen installation 

· Chute for screenings in stainless steel 
AISI 304 

· Screenings container 
 

 Equalization basin 

Mixing system 

TAG A101 

 

Number 1 
Type Side entry mixer 
Power 5.5 kW 
Transmission Gear box 
Sealing Double sealing 
Materials Wetted parts in stainless steel AISI 316 
Remark Mechanical seal can be replaced under 

filled tank conditions. 
 

 Calamity basin 

Mixing system 

TAG A104 

 

Number 1  
Type Side entry mixer 
Power 2.2 kW 
Transmission Gear box 
Sealing Double sealing 
Materials Wetted parts in stainless steel AISI 316 
Remark Mechanical seal can be replaced under 

filled tank conditions. 
 
 



41143A_Pr3_Samlesbury Brewery  Page 28 of 47 
 

 

Transfer pump 
TAG P115A/B 

 

Number 2 (1 + 1 stand-by) 
Type Horizontal centrifugal pump, mono-bloc 

assembly 
Capacity 30 m³/h 
Head 10 m W.C. 
Power 3 kW 
Control On-Off 

 
4.4.2 Heating (Option) 

Heat exchanger feed pump  
TAG P112A/B 

 

Number 2 (1 + 1 stand-by) 
Type Centrifugal, base mounted, non-close 

coupled 
Capacity 121 m³/h 
Head 12 m W.C. 
Control Frequency controlled 
Materials Cast iron body, stainless steel shaft and 

impeller 
 

Influent heat exchanger  

TAG E101 

 

Number 1  
Type Free flow plate heat exchanger 
Capacity 121 m³/h  

2.830.000 kJ/h (630 kW)  
Material Stainless steel AISI 316 plates, carbon steel 

frame 
 

Influent effluent heat exchanger 

TAG E102  

 

Number 1  
Type Free flow plate heat exchanger 
Capacity 121 m³/h (438 kW) 
Material Stainless steel AISI 316 plates, carbon steel 

frame 
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4.4.3 Anaerobic treatment (ANUBIX™-T) 

Inline mixer 

TAG A102 

 

Number 1 
Type Static inline mixer 
Material HDPE 

 
 

Methane reactor feed pump 
TAG P101A/B 

 

Number 2 (1 + 1 stand-by) 
Type Horizontal centrifugal pump, mono-bloc 

assembly 
Capacity 125 m³/h 
Head 20 m W.C. 
Power 15 kW 
Control Frequency controlled 

 
Methane reactor recirculation pump 
TAG P102A/B 

 

Number 2 (1 + 1 stand-by) 
Type Horizontal centrifugal pump, mono-bloc 

assembly 
Capacity 235 m³/h 
Head 6 m W.C. 
Power 7.5 kW 
Control Frequency controlled 

 
Influent distribution system 

TAG - 

 

Number 4 loops 
Material HDPE 
Accessories 8 x Automatic valves (optional)  

 
Pre-settler modules, mounted in lower reactor section 

TAG - 
Number 7 
Material Stainless steel AISI 304 
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Three-phase separators 

TAG - 

 

Number 7, arranged in 1 row 
Materials Stainless steel AISI 304, PVC, GRP plates 
Accessories GRP effluent channel 

 
Semi-prefabricated gas tight reactor roof 

TAG - 

 

Materials Stainless steel AISI 304, Polyester 
Accessories · Reinforcement ribs 

· Support columns and beams 
 

Effluent holding tank 

TAG B102 

 

Number 1 
Type Standing pipe 
Material GRP 

 
Sample collector 

TAG - 

 

Number 1 
Sampling 5 sampling heights 
Material Stainless steel AISI 304 
Accessories On/off automatic valves 

Turbidity sensor 
Alternative to TSS sensor: Coriolis mass 
flowmeter. Upon request 

 

 
Sampling loop sludge pump  
TAG P113 

 

Number 1 
Type Progressive cavity pump, mono-bloc 

assembly 
Capacity 0.1 - 0.5 m³/h 
Power 0.45 kW 
Control On-Off 

 
Breather valve 

TAG - 

 

Number 1 
Location Biogas collector 
Material Cast aluminum 
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4.4.4 Biogas handling and valorization 

 Biogas flare 

Biogas safety flare 

TAG H101 

 

Number 1 
Type Standard shielded flare (with largely 

enclosed flame) 
Capacity 270 Nm³/h biogas 
Power 0.5 kW (ignition) 
Height 5 m 
Control Fully automatic operation 
Material · Multi-arms burner body 

· Shield in stainless steel AISI 304 
· Burner material steel AISI 316/310 

Accessories · Pilot ignited via HE rods 
· Flame detector 
· Flame arrestor 
· Automatic shut-off valve 
· Control panel  

 

 Biogas desulfurization 

BIO-SULFURIX™ biogas scrubber 

TAG T501 

 

Number 1 
Type Biological scrubber 
Capacity 230 Nm³/h biogas 
Dimensions 2.5 m diameter 

10 m total height 
Material GRP 
Components · Scrubber tower in GRP with packing 

material, gas distribution system and 
water spray system 

· Equipment skid, to be installed in 
technical building 

· Acid resistant circulation pump housing 
in PP 

· Air blower, side channel blower made of 
aluminum alloy, frequency controlled 

· Water supply (steel/PVC) with stainless 
steel solenoid valve 

· Storage container for nutrient solution, 
approx. 200 l, with level indication, 
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dosing pump and time control, water 
connection with shut-off device for 
preparing the nutrient solution 

· Micro-organisms for start-up 

 
Activated carbon filter 

TAG S502 

  

Number 1 
Type Activated carbon filter 
Capacity 260 Nm³/h biogas 
Materials Stainless steel AISI 304 
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 GASODRIX™-H biogas dryer 

GASODRIX™-H chiller unit 

TAG S501 

 

Number 1 
Type Chiller equipped with hermetic scroll 

compressors and evaporator-in-tank with 
finned coil 

Capacity 9 kW cooling capacity 
Refrigerant R410A 
Components · Local panel 

· Compressor 
· Condenser 
· Evaporator 
· Recirculation pump 

 
GASODRIX™-H heat exchanger 

TAG E502 

 

Number 1 
Type Gas-liquid heat exchanger 
Capacity 260 Nm³/h biogas 

(from 32 °C to 10 °C) 
Cooling 
medium 

Water/glycol 

Material Plastic (PE-RT) 
Accessories Biogas demister (built-in) 

 
 Biogas transfer 

Biogas blower 

TAG C501 

 

Number 1 
Type Side channel blower 
Capacity 260 Nm³/h at 220 mbar discharge pressure 
Power 5.5 kW (IEC Ex motor) 
Material Wetted parts in biogas resistant material 

(impregnated cast aluminum) 
Accessories Expansion joints for inlet and outlet 
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4.4.5 Post-aeration 

Aeration blower 

TAG C201A/B 

 

Number 2 (1 + 1 stand-by) 
Type Roots blower 
Capacity 600 Nm³/h 
Discharge 630 mbar 
Power 22 kW 
Control On-Off 
Accessories · Suction filter/silencer 

· Discharge silencer 
· Pressure safety valve 
· Check valve 
· Unloaded starting valve  
· Pressure indicator 
· Acoustic hood suited for outdoor 

installation 
 

Air diffuser system 

TAG I201 

 

Type Plate diffusers, fine bubble 
Capacity 0 – 15 Nm³/h per diffuser 
Dimensions L x W = 1100 mm x 200 mm 
Material Glass reinforced PP body, perforated EPDM 

rubber membrane 
Accessories · Non liftable aeration grid in HDPE, 

complete with required auxiliaries 
 
4.4.6 Emission reduction and odor control 

Vent air fan 

TAG C102 

 

Number 1 
Type Radial fan 
Capacity 1,500 m³/h at 25 mbar 
Power 3 kW (IEC Ex motor) 
Control Frequency controlled 
Material Housing in PEs, impeller in FRP 
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ODORIX™ biofilter 

TAG D102 

 

Number 1 
Type Biological filter 
Model ODORIX™-1500 
Capacity 1,500 m³/h 
Dimensions L x W x H = 6.7 x 2.2 x 1.6 m 
Material HDPE, corrosion resistant 
Accessories · Filter internals (support grid) 

· Filter material additives (wood chips, 
limestone powder) 

 
4.4.7 Chemicals 

NaOH dosing pump 
TAG P103A/B 

 

Number 2 (1 + 1 stand-by) 
Type Motor driven membrane dosing pump  
Capacity 0 - 110 l/h 
Power 0.18 kW 
Operation Frequency controlled  
Accessories Pre-mounted in closed cabinet with 

transparent front door or panel, with back 
pressure/relief valve and leak detection 

 
HCl dosing pump 
TAG P104A/B 

 

Number 2 (1 + 1 stand-by) 
Type Motor driven membrane dosing pump  
Capacity 0 - 110 l/h 
Power 0.18 kW 
Operation On-Off  
Accessories Pre-mounted in closed cabinet with 

transparent front door or panel, with back 
pressure/relief valve and leak detection 
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Antifoam dosing pump 
TAG P205 

 

Number 1  
Type Electromagnetic membrane dosing pump  
Capacity 0 – 13 l/h 
Power 0.018 kW 
Operation On-Off  
Accessories Pre-mounted in closed cabinet with 

transparent front door or panel, with back 
pressure/relief valve and leak detection 
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4.5 Tanks and basins 

The final dimensions of the bolted steel tanks can slightly differ from the tank dimensions 
mentioned below, depending on the final selected tank supplier. 
 
4.5.1 Pretreatment 

Equalization basin 
TAG B101 

 

Number 1 
Material Epoxy/glass coated bolted steel tank 

mounted on concrete slab with protective 
coating (concrete slab and coating by 
others) 

Net volume 1,080 m³ 
Diameter 10.9 m 
Total height 12 m 
Water height 11.5 m (max.) 
Accessories Cage ladder + working platform 

Option: Insulation 
 

Calamity basin 
TAG B104 

 

Number 1 
Material Epoxy/glass coated bolted steel tank 

mounted on concrete slab with protective 
coating (concrete slab and coating by 
others) 

Net volume 380 m³ 
Diameter 7.8 m 
Total height 8.5 m 
Water height 8 m (max.) 
Accessories Cage ladder + working platform 
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4.5.2 Anaerobic treatment 

ANUBIX™-T reactor 
TAG D101 

 

Number 1 
Material Epoxy/glass coated bolted steel tank 

mounted on concrete slab (concrete slab 
by others) 

Net volume 1,030 m³ 
Diameter 10.1 m 
Total height 13.3 m 
Water height 12.8 m 
Accessories · Cage ladder (helical stairs on request) 

· Railing around roof 
· Option: Insulation 

 
4.5.3 Post-aeration 

Post-aeration basin 
TAG D201 

 

Number 1 
Material Epoxy/glass coated bolted steel tank 

mounted on concrete slab (concrete slab 
by others) 

Net volume 125 m³ 
Diameter 5.5 m 
Total height 6.1 m 
Water height 5.3 m 
Accessories · Aluminum hook-in ladder + cage ladder + 

working platform 
 
4.5.4 Chemicals 

Caustic soda storage tank 
TAG F101 

 

Number 1 
Type double walled tank bund 
Medium NaOH 30 %  
Material HDPE/carbon steel/GRP 
Volume 10 m³ 
Accessories · Level measurement  
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Hydrochloric acid storage tank 
TAG F102 

 

Number 1 
Type double walled tank 
Medium HCl 30 % 
Material HDPE 
Volume 10 m³ 
Accessories · Level measurement 

· Vapour scrubber (T101) 
 

Antifoam storage tank 
TAG F202 

  

Number 1 
Type Standard canister (supply by customer) 
Medium Antifoam 
Volume 60 liter 
Accessories · Suction lance with level switch and foot 

valve  
· Leak containment box 
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4.6 Piping and cabling 

4.6.1 Piping 

The following piping materials will be used: 
 
 Wastewater HDPE and stainless steel AISI 304 
 Biogas stainless steel AISI 304/HDPE 
 Aeration air stainless steel AISI 304 
 Vent air HDPE 
 Instrument air stainless steel AISI 304 and polyamide tubing 
 Chemicals single walled HDPE piping, electro sleeve welding  
 Water stainless steel AISI 304/HDPE 
 
Piping supports are in carbon steel and partially in stainless steel (clamps). 
Valves materials are in accordance with the piping materials. 
 
Piping and flanges are according EN standards. The following standards will be used for the 
piping and flanges: 
 Steel pipes: ISO EN 1127 with min. 2 mm thickness for stainless steel pipes 
 HDPE pipes: EN 12201 and DIN 8074/75; PE100 SDR11, SDR17 and SDR26 depending on 

pipe diameter 
 Flanges: EN 1092-1, form B (“RF”), PN10, used for all connections with nozzles and 

process equipment 
 Threated connections: BSP (ISO 228-1; cylindrical, parallel pipe thread, non-pressure tight 

thread) and occasionally BSPT thread (ISO 7 and 7/1; EN 10226; tapered/conical thread, 
pressure tight) 

 
Insulation and electrical tracing (heating) is foreseen where needed. 
 
Pipes or pipe sections embedded in or underneath concrete structures and to be installed 
during civil works are part of the civil works (supply, fabrication, installation, testing). 
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4.6.2 Cabling 

GWE’s scope of supply in relation to cabling is as follows: 
 
 All cables, cable trays and conduits, as well as various special small materials, related to 

cabling works (switches, supports, connection boxes, etc.). 
 
The following will be applicable: 
 
 Cabling in hot dip galvanized cable trays and/or in galvanized or stainless steel conduit 

tubes. 
 Except in corrosion endangered areas (near open water surfaces and near the anaerobic 

reactor roof area): continuous stainless steel or plastic conduit tubes only. No cable trays. 
 No underground cabling, unless if unavoidable. 
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4.7 Instrumentation – automation – electricity 

4.7.1 Instrumentation 

A complete set of instruments for safe and partially-automatic operation of the plant is 
included. The instruments supplied by GWE are delivered with manufacturer’s standard 
certifications, e.g. calibration certificate. Special certifications can be supplied on request, at 
additional cost. 
 
The instrumentation package consists of level switches, flow meters, flow switches, pressure 
gauges and all necessary probes for optimal control and monitoring of the installation, as well 
as all actuated valves (on/off as well as modulating). Except for small solenoid valves, all 
actuated process valves are equipped with pneumatic actuators. Unless agreed otherwise, dry 
instrument air is supplied by the client. 
 
In addition, certain equipment packages come with built-in instruments, e.g. flare, BIO-
SULFURIX™, etc. 
 
Additional inline quality transmitters are included in the present proposal, as it was indicated 
by the client. The additional instrumentation package includes pH/T, TSS and ORP sensors. 
 
The methane reactor is equipped with a sampling loop for monitoring the TSS concentration by 
means of a turbidity sensor at different heights of the upflow anaerobic reactor. As an 
alternative to the turbidity sensor, a Coriolis mass flowmeter can be offered upon request. The 
Coriolis flowmeter gives simultaneous measurements of mass flow, density, temperature and 
viscosity. Based on these primary variables, the solids content in the fluid can be calculated. For 
this specific application, according to our experience, the Coriolis flow meter produces more 
accurate results in comparison to the standard turbidity measurement. 
 
As per requested in the RFQ, we have included the option for a centralized sampling system. 
The option includes the instrumentation, the commissioning & start-up and housing in a 20-
foot container. All interconnecting piping and pumps required for transferring samples to the 
analyzers in the centralized system are not included in the optional price for the centralized 
system. The following instruments are included: 

 TOC analyzer 
 VFA analyzer with filtration system 
 TSS, pH and ORP probes. 

 
4.7.2 Automation and electrical panels 

The wastewater treatment plant is operated from a central main panel (in different sections) 
with IEC motor starters/protectors, VFD’s and panel instruments as applicable, and the PLC, to 
which all equipment is connected. All equipment is operated from the SCADA computer. 
 
It is assumed that the central main panel is installed in a temperature-controlled room. The 
main panel is executed in mild steel. 
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Some package units and devices have an Operator Control Station (OCS). The brand is in that 
case manufacturer’s standard. GWE flares are supplied with a local OCS.  
 
GWE’s standard automation system is as follows (alternate brands upon request): 
 
 PLC: Siemens Simatic S7-series PLC with WinCC SCADA software on PC station 

 
 
 PC (Windows, MS Office), large LCD screen, printer. Internet connection.  
 Supervisory Control And Data Acquisition (SCADA) software:  

 Graphical Screen Layout with display of process parameters, equipment status, 
alarms, etc. 

 Data Logging with custom reports (day reports, week reports) 
 Unlimited Multi-Pen Trend Charts  
 Chart/Screen Printing  
 Password System and multilevel access (Administrator/Supervisor/Operator) 
 Alarm Monitoring & Time Stamping 
 Journals (events, alarms) 
 Access to Instrument Parameters (password protected) 

 

 
 
 UPS for power back-up for the flare 
 
Remote control is possible, by connection to other PC's via the factory network, via internet, 
worldwide (if internet VPN connection is provided by client). This can be used for remote 
interventions, updates, troubleshooting and additional training. 
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4.8 Other supplies of goods and services 

Additional items included in GWE’s scope of supply are: 
 Laboratory furniture (table/sink/fume hood) 
 Laboratory equipment (for measurement of COD, BOD, VFA, pH, temperature, NH4, PO4, 

TSS, DS) and starter set of glass ware 
 Laboratory analysis equipment 
 Furniture for control room: desk + chair, file cabinet 
 Safety shower with eye wash. 

 
4.9 Civil works 

The basic design (guideline drawings and specifications) for the civil works required on the 
project is included in our scope. The detailed (structural and architectural) design must be 
performed by a local certified civil engineer/architect (or design institute), and the works 
completed by a local civil contractor. 
 
Not foreseen in our scope of design so far are:  
 
 Access roads, pavements, gardening, fences, etc. 
 A dedicated laboratory 
 Social room, meeting room 
 Demolition works (roads, houses, underground structures) with associated waste 

disposal 
 Relocation of underground sewers, power lines, water lines, etc. 
 
They can be included in the basic design on request. 
 

4.10 Local works and services 

Local works performed by, or in collaboration with local subcontractors engaged by GWE, 
under the supervision and responsibility of GWE would be: 
 
 Unloading of containers and trucks, and inspection of the goods supplied within 7 days 

after arrival. 
 Installation and mounting of equipment (supplied by GWE), including supply of (anchor) 

bolts in stainless steel. All underwater fixations are done with chemical anchor bolts. 
 Mounting of instrumentation and panels. Fabrication and supply of supports as needed 

(e.g. local switches, locally mounted transmitters), in case components cannot be 
mounted on nearby walls. Complete with bolts and nuts. 

 Installation of all piping systems (supplied by GWE): pipes, pipe supports, hand valves and 
fittings, as well as some special materials (mainly piping related items, e.g. couplings, 
strainers, compensators, sampling ports, vortex breaker, etc.); including 
supply/fabrication/mounting of supports, bolt, nuts, washers, anchor bolts, all in stainless 
steel, gaskets, welding rods, welding gas, passivating paste, etc. Actuated control valves 
are part of the instrumentation package, supplied by GWE. 

 Insulation of pipes and frost protection (electrical tracing), where needed. 
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 Mounting and connecting electrical and instrumentation cables, cable trays and conduits, 
including fixation materials (supports, bolts in stainless steel), according GWE’s detailed 
wiring drawings. 

 
Final selection of subcontractors is done by GWE after contract award, during and after the 
engineering phase, and can be subjected to the client for approval. 

 
4.11 Battery limits 

The battery limits for the design, supply and/or construction, installation work, all services 
(including permit-related documents) are: 
 
 Influent:  inlet influent pump pit  
 Effluent:  up to max. 5 m piping on outlet post-aeration tank 
 Anaerobic sludge: outlet connection on anaerobic reactor 
 Chemicals:  from storage tanks to dosing points 
 Biogas:  from reactor outlet up to the exit of the activated carbon 

filter 
 Water: DN50 water supply provided by the client at the entrance 

of the WWTP building 
 Hot water: Provided by client at the inlet of the influent heat 

exchanger, capacity 2.830.000 kJ/h 
 Electricity:  client provides low tension to GWE’s electrical cabinet 
 Compressed air: client provides dry, clean and oil-free compressed air at the 

entrance of the WWTP building, pressure 6 bar. 
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5 EXCLUSIONS 

Not included in the scope of engineering, supply or construction nor in the proposed price are: 
 
 All permits. Required technical documents will be supplied by GWE. 
 Soil investigation and geotechnical report. 
 Detailed civil engineering. 
 All civil works including structural steel, soil and ground works and sewer connections. 
 Supply of all equipment not proposed nor supplied by GWE.  
 Stock of recommended spare parts and consumables. 
 Supply of any consumables (i.e. electricity, chemicals, seed sludge)  
 Project specific insurance coverage. 
 All direct and indirect cost for inspections, third-party performance testing, approvals, 

sampling, analysis, etc.  
 All other work related to the execution of the project, not included in the scope of GWE.  
 Costs of delays not attributable to GWE. 
 Operation of the plant. Subject for a separate Operations Contract. 
 Client specific requirements unless specifically mentioned as part of the scope of supply 

in this document. 
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6 ATTACHMENTS 

6.1 PRICE SHEET 

GTS BTS Upgrade price sheet GWErev3 
 
 
 


