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BlueScope Steel has investigated opportunities to beneficially re-use liquid waste streams produced in the various 

processes associated with the ICP Project. These waste streams are listed in Table 1, with a description and an 

estimate of the quantity of each stream. They include by-product fuel condensates, waste water from the Power 

Plant Demineralisation Plant, boiler blowdown streams, various drains and stormwater.  The sources of those 

streams are shown schematically on Figure 1 and Figure 2.  The identifying numbers presented on the figures 

correspond to the “Stream No.” in Table 1.  Note that continuous salt water cooling streams, such as the new ICP 

turbine condenser cooling and the cooling of the Recirculated Cooling Water system (described below) heat 

exchangers, are not considered in this document – refer to “Illawarra Cogeneration Plant Project – Salt Water 

Cooling” for an evaluation of the environmental impacts of those streams. 

As part of the Port Kembla Steelworks’ goal of reaching zero dam water use, the ICP project scope of work 

includes collection systems incorporating tanks, pumps, pipework and instrumentation to re-use suitable water 

streams in various nearby operating departments (including an on-site contractor – Australian Steel Mill Services), 

where it is practical to do so. 

A number of the liquid waste streams (Streams 1-7) are either salt water or potentially contaminated with salt 

water.  The presence of high levels of chlorides in those streams makes them unsuitable for re-use in iron or 

steelmaking processes.  Those streams would be discharged into the Salt Water Inlet Channel, indicated as the 

“Primary Destination” in Table 1.  The potentially contaminated condensate streams may contain trace levels of the 

chemicals added to the boiler feedwater.  Material Safety Data Sheets (MSDS) for those chemicals are provided in 

Appendix A.  Table 1 also contains the typical concentration of boiler chemicals present in the condensate 

streams, and the minimum toxic concentration reported in the MSDSs, based on ecotoxicology testing.  The 

concentrations of toxicants in all of those streams can be seen to be lower than that necessary to cause harm to 

aquatic species, prior to discharge into the No. 2 Blower Station Drain. The pH and temperature of the No.2 Blower 

Station Drain discharge would still comply with licence conditions. 

The quality of “fresh” water streams has been reviewed and their suitability confirmed for re-use in the “Primary 

Destination” systems specified in Table 1.  For example, “Steam Condensate Drains” (Stream 9 in Table 1 and 

Figure 1) would be directed to the ICP Process Clean Water Pit, shown on Figure 2, and then pumped to the No. 6 

Blast Furnace Gas Cleaning water circuit. 

It should be noted that a recirculated fresh water system (Recirculated Cooling Water, or RCW System) would be 

installed to provide cooling to small boiler and turbine components such as pump and fan bearings, hydraulic 

systems, etc.  This closed system would be dosed with a biocide and a corrosion inhibitor.  It may be necessary to 

drain sections of this system to carry out maintenance (Stream 8).  The quality of that water would be suitable for 

re-use in the No. 6 Blast Furnace Gas Cleaning water circuit.  Once-through fresh water would be used as a back-

up for this recirculated system to allow critical steam generation and safe shutdown of turbine equipment in the 

event of emergencies.  The once-through flow rate would be up to approximately 80 m3/hr, depending on the 

nature of the emergency.  Some of this water would be re-used in the No. 6 Blast Furnace Gas Cleaning water 

circuit up to it’s acceptance capacity, with any excess directed to the Ironmaking East Drain. 

On infrequent occasions (eg maintenance down days), when the destination systems could not accept the ICP 

waste flows, and collection and transfer tanks were full, the streams would be re-directed into either the Ironmaking 

East Drain or the No.2 Blower Station Drain (as specified in Table 1). The concentrations of toxicants in all of those 

streams can be seen to be lower than that necessary to cause harm to aquatic species, prior to discharge from the 

relevant drain. The pH and temperature of the relevant drain discharge would also still comply with licence 

conditions. 

The ICP Water Treatment Plant uses Ultra Filtration (UF) and Reverse Osmosis (RO) to remove minerals in 

Industrial Water to make it suitable as boiler feedwater.  The minerals removed are concentrated in a reject stream 

(Stream 14), which is considered suitable for re-use in the No. 5 Blast Furnace Gas Cleaning water circuit (post 

furnace reline). The membranes associated with those demineralisation processes require periodic cleaning.  The 

cleaning chemicals are shown in Table 1.  If the No. 5 Blast Furnace Gas Cleaning water circuit was unable to 

accept the stream, it would be discharged to the No. 2 Blower Station Drain. The concentrations of toxicants can 
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be seen to be lower than that necessary to cause harm to aquatic species, prior to discharge from the No. 2 

Blower Station Drain. 

By-product fuel gases are saturated with water from scrubbing processes at their source.  As the gases pass 

through the interworks distribution systems, their temperature drops and water condenses.  Drain points, fitted with 

“seal pots” (U-shaped water seals which allow drainage of water without the escape of gas) are positioned along 

the gas mains.  Large quantities of LDG condensate will be collected close to the BOS and at the LDG gas holder 

area (Stream 15), with lower quantities produced further from the source. 

It is not practical to collect the relatively small quantity of condensate drained from the SCP boiler LDG supply 

main midway between the BOS and No 6 Blast Furnace (Streams 16 &17), due to difficulties in providing power 

supplies to pumping systems in that area and the significant length of pipework required to transport the water to 

No 6 Blast Furnace.  This condensate would be directed to the No 2 Blower Station Drain, which would continue to 

satisfy current licence requirements. 

The only BFG and COG condensate associated with the ICP is that collected at the new boiler connections from 

the adjacent existing interworks distribution mains.  No additional BFG or COG condensate would be produced, 

with some of the current quantities collected at new locations.  COG condensate (Stream 20) would be collected 

and treated at the Coke Ovens Biological Waste Water Treatment Plant, as is currently the case.  Due to the pre-

mixing of BFG, COG and LDG prior to firing in the new boilers, there may be a small quantity of mixed condensate 

collected (Stream 21).  The location of the “enriched BFG” pipework, adjacent to the hot boilers, may prevent the 

formation of any condensate.  Since any condensate formed would contain some components from the COG, it 

would not be suitable for re-use or discharge.  It is intended to direct this stream to the COG collection system, 

from where it would be transported to the Coke Ovens Biological Waste Water Treatment Plant.  If the mixed 

condensate is determined to be unsuitable for biological treatment, it may be injected into the boiler combustion 

chamber, or treated by some other method agreed with the DECC. 

BFG condensate (Stream 19) would normally be used in the No. 6 Blast Furnace Gas Cleaning water circuit, as 

indicated in Table 1. Table 2 shows the predicted analysis for BFG condensate and the worst case concentration 

of species in the condensate if that stream was discharged at the Ironmaking East Drain.  It is recognised that 

PRP151 (report due November 2009) will investigate the management of BFG condensate across the Port Kembla 

Steelworks site. 

In summary, BlueScope Steel intend to beneficially re-use suitable (non-chloride contaminated) liquid waste 

streams in existing iron and steelmaking processes whenever possible and practical, thereby reducing the 

consumption of industrial water in those applications.  Chloride contaminated liquid waste streams will be 

discharged to the salt water inlet channel as the level of toxicants is lower than that necessary to cause harm to 

aquatic species. 

If other, more cost effective methods of reducing dam water consumption are identified before construction of the 

collection / transportation systems are commenced, BlueScope Steel would consult with DECC on the 

implementation of the relatively high cost options discussed above.
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Table 1 – ICP Liquid Waste Streams - Sources and Destinations 

Stream 

No. Stream Ref Description 

Quantity 

(m3/hr 

avg) 

Primary 

Destination 

Contingency 

Destination pH 

Temp 

(°C) Chemical Additive 

Stream 

Conc 

(mg/L) 

Licence 

Pt Conc 

(mg/L) 

Toxic Conc 

(mg/L)1 

1 Existing Blower 

Station return 

condensate dump 

Figure 2 Condensed Steam plus Salt 

Water (only if salt water leak 

in condenser) 

Rare - 

270 for 

1 hr 

Salt Water 

Inlet Channel 

n/a 8.8-

9.2 

40-45 Steamate 

NA0560 

< 2  8 (NOEC) 

2 ICP condensate 

dump 

Figure 2 Condensed Steam plus Salt 

Water (only if salt water leak 

in condenser) 

Batch 

(rare) 

Salt Water 

Inlet Channel 

n/a 8.8-

9.2 

40-45 Steamate 

NA0560 

< 2  8 (NOEC) 

3 31 STA Condenser 

Hotwell drain 

Figure 2 Condensed Steam plus Salt 

Water (only if salt water leak 

in condenser) 

Batch 

(rare) 

Salt Water 

Inlet Channel 

n/a 8.8-

9.2 

40-45 Steamate 

NA0560 

< 2  8 (NOEC) 

4 31 STA Condenser 

salt water drain 

Figure 2 Salt Water Batch 

(rare) 

Salt Water 

Inlet Channel 

n/a       

5 RCW saltwater side 

drains 

Figure 2 Salt Water Batch 

(rare) 

Salt Water 

Inlet Channel 

n/a       

6 Main condensate 

tanks overflow and 

drain 

Figure 2 Demin Water plus 

Condensed Steam (most 

likely during tank 

maintenance)(potential salt 

water if leak in condenser) 

Rare - 

100 

Salt Water 

Inlet Channel 

n/a 8.8-

9.2 

40-45 Steamate 

NA0560 

< 1.7  8 (NOEC) 

7 Condensate Polishing 

plant regen and drain 

Figure 2 Polisher Regeneration water 0.5 Salt Water 

Inlet Channel 

n/a 6.5-

7.5 

Ambi

ent 

Steamate 

NA0560 (Amines) 

4400 4.42 8 (NOEC) 

         Cortrol OS5613 

(Oxy Scavenger) 

< 1  52 (5% 

mortality 

level) 
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Stream 

No. Stream Ref Description 

Quantity 

(m3/hr 

avg) 

Primary 

Destination 

Contingency 

Destination pH 

Temp 

(°C) Chemical Additive 

Stream 

Conc 

(mg/L) 

Licence 

Pt Conc 

(mg/L) 

Toxic Conc 

(mg/L)1 

8 RCW closed side 

drains 

Figure 2 Demin Water (max flow 

during emergency) 

<80 BF6 Recirc 

system 

Ironmaking 

East Drain 

6.5-

8.5 

Ambi

ent 

Corrshield 

MD4100 

2400-

3000 

< 13 500 

(NOEC) 

         Spectrus NX1100 50 <0.0123 0.02 

(LC50) 

9 Steam Condensate 

drains 

Figure 2 Steam Condensate (during 

maintenance) 

Batch 

(rare) 

BF6 Recirc 

system 

Ironmaking 

East Drain 

8.8-

9.2 

40-45 Steamate 

NA0560 (Amines) 

< 2  8 (NOEC) 

         Cortrol OS5613 

(Oxy Scavenger) 

< 1  52 (5% 

mortality 

level) 

10 Boiler Blowdown & 

drains 

Figure 2 Demin Water plus Steam 

Condensate (feedwater - 

during maintenance) 

10 BF6 Recirc 

system 

Ironmaking 

East Drain 

8.8-

9.2 

40-45 Steamate 

NA0560 (Amines) 

1  8 (NOEC) 

         Cortrol OS5613 

(Oxy Scavenger) 

< 1 

 

 52 (5% 

mortality 

level) 

      

 

 

 

 

   Optisperse HTP 

73303 /  

Optisperse HTP 

73613 

< 10  810 

(NOEC) 
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Stream 

No. Stream Ref Description 

Quantity 

(m3/hr 

avg) 

Primary 

Destination 

Contingency 

Destination pH 

Temp 

(°C) Chemical Additive 

Stream 

Conc 

(mg/L) 

Licence 

Pt Conc 

(mg/L) 

Toxic Conc 

(mg/L)1 

11 Deaerator drains Figure 2 Demin Water plus Steam 

Condensate (feedwater - 

during maintenance) 

Batch 

(rare) 

BF6 Recirc 

system 

Ironmaking 

East Drain 

8.8-

9.2 

40-45 Steamate 

NA0560 (Amines) 

< 2  8 (NOEC) 

         Cortrol OS5613 

(Oxygen 

Scavenger) 

< 1  52 (5% 

mortality 

level) 

12 Condensate and 

feedwater pipework 

drains 

Figure 2 Demin Water plus Steam 

Condensate (feedwater) 

Batch 

(rare) 

BF6 Recirc 

system 

Ironmaking 

East Drain 

8.8-

9.2 

40-45 Steamate 

NA0560 (Amines) 

< 2  8 (NOEC) 

         Cortrol OS5613 

(Oxygen 

Scavenger) 

1  52 (5% 

mortality 

level) 

13 Roads and Building 

storm water drains 

Figure 2 Storm Water 0 - 4 BF6 Recirc 

system 

Ironmaking 

East Drain 

      

14 SCP Water Treatment 

Plant water 

Figure 1 UF & RO plant waste water 40-55 BF5 Recirc 

system 

No.2 Blower 

Station Drain 

6.5-

8.5 

Ambi

ent 

Kleen MCT103 325 < 0.64 1060 

(NOEC) 

         Kleen MCT511 325 < 0.64 25 (NOEC) 

         BetzDearborn 

DCL 30 

20 < 0.044 100 

(NOEC) 

         Hypersperse 

MDC200 

20 < 0.044 2000 

(NOEC) 

15 LDG Gas Holder Area 

condensate 

Figure 1 LDG condensate plus BOS 

fines (approx 150mg/L TSS) 

10-30 ASMS slag 

washing 

No.2 Blower 

Station Drain 

5.8-

5.9 

30-70     
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Stream 

No. Stream Ref Description 

Quantity 

(m3/hr 

avg) 

Primary 

Destination 

Contingency 

Destination pH 

Temp 

(°C) Chemical Additive 

Stream 

Conc 

(mg/L) 

Licence 

Pt Conc 

(mg/L) 

Toxic Conc 

(mg/L)1 

16 Mainteck Building 

Area LDG 

condensate 

Figure 1 LDG condensate plus BOS 

fines (approx 150mg/L TSS) 

3-6 No 2 Blower 

Station Drain 

n/a 5.8-

5.9 

30-70     

17 No.6 BF Area LDG 

condensate 

Figure 1 LDG condensate plus BOS 

fines (approx 150mg/L TSS) 

0.5-1.5 Ironmaking 

East Drain 

n/a 5.8-

5.9 

30-70     

18 LDG Condensate 

(ICP waterseal area) 

Figure 1 LDG condensate plus BOS 

fines (approx 150mg/L TSS) 

2 - 4 BF6 Recirc 

system 

Ironmaking 

East Drain 

5.8-

5.9 

30-70     

19 BFG Condensate 

(ICP waterseal area) 

Figure 1 BFG Condensate 2 - 4 BF6 Recirc 

system 

Ironmaking 

East Drain 

 25-40     

20 COG Condensate 

(ICP waterseal area) 

Figure 1 COG Condensate 1 - 2 Coke Oven 

Biological 

Treatment  

"Bug" Plant 

n/a  25-40     

21 EBFG Condensate 

(ICP waterseal area) 

Figure 1 Condensate from the 

mixture of BFG, COG & LDG 

0 - 1 Coke Oven 

Biological 

Treatment  

"Bug" Plant 

n/a  25-40     

Notes: 

1. Quoted toxicity data are from MSDSs (see Appendix A) and are either the No Effect Concentration (NOEC), where available, for the most sensitive organism, or where a NOEC could not be defined, the 5% mortality 

level for the most sensitive organism. 

2. The 120m3 regeneration volume will be collected and discharged over a 4 hr period. The concentration at the drain discharge is based on the minimum No. 2 Blower Station Drain flow of 30,000m3/hr. 

3. Calculated from the volume of RCW displaced in an emergency (0.5m3), mixing with other water in the100m3 Process Clean Water Pit, before overflowing to the Ironmaking East Drain at 80m3/hr, with minimum IED 

flow of 1700m3/hr. 

4. Calculated from maximum stream concentration and maximum stream flow, discharged into minimum No. 2 Blower Station Drain flow of 30,000m3/hr.
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Table 2 – BFG Condensate Analysis (Stream No. 18) and Predicted Concentration in Ironmaking East Drain 

(IMED) if Discharge was Required 

 BFG Condensate (mg/l) Concentration in IMED (mg/l) 

Fe 50 - 150 < 9 

Mn 0.4 < 0.06 

Ca 10-300 < 18 

Mg 5 - 40 < 2.5 

K 5 - 200 < 12 

Na 50 - 300 < 18 

Si 1.2 < 0.07 

SiO2 2.6 < 0.2 

P 0.1 < 0.006 

Fl 3.9 < 0.2 

Cl 50 – 2,000 < 120 

SO4 5 - 200 < 12 

Br 50 < 3 

SCN 0 - 1 < 0.06 

 

Traces of arsenic, cadmium, lead, mercury, nickel, selenium, molybdenum, polycyclic aromatic 

hydrocarbons, petroleum hydrocarbons and phenols….which are below detection limits 

Basis: IMED flow is 1700 – 20000 kl/day due to variable plant configuration 

IMED concentrations are calculated for maximum BFG condensate concentration and minimum IMED flow 
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Appendix – Material Safety Data Sheets 

 

Steamate NA0560 

Cortrol OS5613 

Corrshield MD4100 

Spectrus NX1100 

Optisperse HTP73303 

Optisperse HTP73613 

Kleen MCT103 

Kleen MCT511 

BetzDearborn DCL30 

Hypersperse MDC200 
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