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INTRODUCTION

This document addresses the comments made by the National Environment & Planning Agency following their review of the Environmental Impact Assessment report of the proposed Wastewater Treatment Plant at Soapberry, St. Catherine, Jamaica. The responses to NEPA’s comments follow immediately and are presented in blue type.

______________________________________________________________________

Comments on the Environmental Impact Assessment (EIA) for the Proposed Soapberry Wastewater Treatment Plant in St. Catherine 

Specific Comments

1)
Section 5.4.8 - Water Quality

The EIA lacks an analysis of how the discharge of effluent from the proposed Wastewater Treatment Plant (WTP) would impact local water quality

Section 5.4.8 of the EIA states: “Impact on water quality are anticipated as being only positive impacts as treated sewage effluent will significantly reduce pollutant loading to the harbour.”

  

The proposed WTP would discharge its effluent into a discrete location - the Rio Cobre and the Hunt’s Bay.  It is essential to understand how the proposed WTP would impact water quality in the Rio Cobre and Hunts Bay.  A proper quantitative analysis should therefore be undertaken.

A model for the type of analysis to be undertaken to determine how the proposed Soapberry WTP would impact water quality in the Rio Cobre and Hunts Bay is provided at  ftp://dnr.metrokc.gov/WTD/carnation/eis/docs/DEIS/ch06.pdf 

The system designed at Soapberry will include secondary and tertiary treatment before discharge to the Rio Cobre. As the effluent will under go tertiary treatment it would be of a quality satisfactory for the irrigation of a wide range of crops and use for recreational and sports activities.

It is our opinion that a quantitative analysis as suggested would be an unnecessary cost to the project. The Rio Cobre and Hunts Bay are polluted and the addition of treated effluents from the Soapberry WTP would serve to dilute those waters.
2)
Section 7 - Development of an Environmental Management and Monitoring Plan

The EIA lacks information about how the Construction and Operation Phases of the project (including effluent and water quality) will be monitored.

The Environmental Management and Monitoring Plan will cover Construction and Operation Phases of the project. It is important therefore, that this Plan be submitted to the Agency and approved prior to the commencement of any construction activities.

The EMP for the construction phase is a post-permit matter; it can only be detailed after the final construction details and schedules have been determined and will be prepared by the project and submitted to NEPA for approval at that time. Notwithstanding that, the main construction activities on site will include earthworks, which will be carried out under constant wet conditions to prevent dusting. Surplus earth from site stripping and clearing which is unsuitable for dyke construction will be scattered off-site in an area nearby selected with the approval of NEPA. 

An EMP for the operations phase has already been submitted to NEPA.
3)
Section 8 - Consideration of Alternatives

The EIA fails to adequately justify the choice to build a WTP based on an oxidation lagoon system design rather than a waste-activated system design

The Proponents justify the choice of Oxidation Lagoon System based on the lower capital and operating costs and other advantages of an oxidation lagoon system even though a waste-activated system achieves better removal of organic pollutants and nutrients and requires less land.  However, there is no quantitative analysis of this choice in the EIA.

Additionally, despite the stated low capability of the preferred option to remove nutrients, no other treatment option was analysed, for example the use of Constructed Wetland Systems, chemical removal of Phosphorus, etc. 

The preferred option should be capable of treating to generate an effluent of quality to meet the NRCA Sewage Effluent Standards.

The design of the WTP is in keeping with a policy decision taken by NWC some time ago to employ an oxidation lagoon system. The various consulting companies and engineering firms which were hired to analyse the sewage treatment system recommended of Kingston all reached to conclusion that the most suitable system would be an oxidation lagoon system, the latest report prepared being the 2003 KBR report. 

This conclusion wasn’t only reached due to the lower capital and operating costs, but primarily due to the conditions displayed – the relatively large piece of land designated for the WTP, the climatic conditions of the area and the nature and quality of the sewage produced in Kingston.

Recirculated Oxidation Lagoon (ROL) systems utilize natural resources such as heat, humidity, UV rays and wind to ensure the process. All of these resources are relatively constant all year round in the Kingston area.

There is no doubt that an ROL system with an additional proper Tertiary Treatment system will produce an effluent of a quality equal to or better than that required by the authorities. When comparing Waste-Activated (Activated Sludge) systems to ROL systems for application at Soapberry, ROL systems seem to be more appealing as shown in the following Table 1.
An extensive economic analysis and comparison between Oxidation Pond and Activated Sludge systems was carried out by Sentar (1993) and KBR (2003). The following quotation from the KBR report illustrates the point:

“ Previous studies have identified centralisation of sewage for treatment at Soapberry to the west of the project area using the advanced integrated pond system (AIPS) as being the most appropriate.

Waste stabilization ponds (WSP) have several advantages in hot-climate tropical countries, principally relating to their low cost, high performance, simplicity of construction and operation and maintenance, and robustness.  Commonly perceived disadvantages of WSP relate to odour, high land area requirements and poor effluent quality; however, with modern WSP design methods these disadvantages are usually more apparent than real, and this is certainly the case for the Kingston WSP at Soapberry.  The advantages of WSP are discussed more fully in Appendix 5.1 to this report.

The previous studies undertaken by Sentar (Phase II Report, Volume 1 of 3, December 1993) concluded that the capital cost of a lagoon system for providing secondary sewage treatment was less than one third of that for a secondary mechanical treatment plant and that operating costs would be less than one quarter as much.  A further evaluation undertaken as part of this study using modern sewage treatment design and costing software (Planit-StoatTM by WRc) has also confirmed that the waste stabilisation ponds proposed for this project are about 32% of the capital cost of a traditional mechanical sewage treatment works (activated sludge plant) in the UK/USA upon which the software costing data is derived for the comparable final treated effluent standards expected from secondary wastewater treatment works.  Since the above proportions are so significantly disparate and assuming that the cost for the alternative mechanical works will be fairly similar for construction in Jamaica the comparison can be deemed to hold for this project and therefore waste stabilisation ponds are taken as the least capital cost option.” 

The second quotation from the KBR includes a summary of the effluent qualities and process unit costs. From Table 2 it is obvious that the most cost-effective process producing secondary effluent are Stabilisation Ponds.

Table 1.
Comparison of Oxidation Lagoon and Waste Activated systems.

	
	Oxidation Lagoon 

systems
	Waste Activated 

systems

	Capital investments
	Low 
	High 

	Investment in equipment and spares import costs
	Low
	High 

	Energy consumption and operation costs.
	Low
	High

	Ability to function with little control and minimal or no use of electromechanical equipment
	High
	Low 

	Area and land requirements
	High
	Low

	Process control
	Low
	High

	Operation and maintenance requirements and requirements of technical sophistication and personnel training 
	Mediocre – with effluent re-circulation.
	High 

	Ability of equalization of large volumes ability of peak hydraulic loads and resistance to shock organic loads.
	High – due to large lagoon volumes, long retention times and high buffer capacity.
	Low 

	Effluent quality
	Mediocre 
	High 

	Ability to control the process for removal of substances other that organic such at nitrogen, phosphorus, to an exact desired concentration.
	Mediocre-High 
	High 

	Flow schemes, equipment and installation 
	Simple – piping, pumping and reduced pretreatment facilities.
	Complex 

	Removal of pathogenic bacteria, viruses and protozoa
	Relatively high due to long detention periods, solar irradiance (especially in Jamaica)
	Low 

	Year round climate in Jamaica
	Advantage – utilization of high stable temperatures, humidity and winds for the process.
	Disadvantage – accelerated deterioration of equipment, motors due to the humidity and rainfall.


Table 2
Summary of Effluent Quality and Process Units Costs 
.

	
	Effluent Quality
	Capital
	NPC

	
	BOD (mg/l)
	TSS (mg/l)
	US$ millions
	US$ millions

	Primary works
	159
	67
	15.7
	24.6

	Primary works + digestion
	94
	42
	63.9
	67.9

	Waste stabilisation ponds
	46
	18
	51.7
	53.6

	Primary, Activated sludge, digestion
	3
	7
	92.9
	108.9


4)
Flood Plain analysis


A project of this size should be subject to flood plain analysis. Such analysis should consider pre and post project scenarios with special attention to the possibilities of increased flooding of nearby communities. Clear flood plain maps should be presented for the scenarios.

The “Rio Cobre Flood Plain Map”
 (Sheets 7 & 8) contains inundation data at different ‘Return-Periods’ – between 10-100 years. The map clearly shows that even under the most severe conditions, Return-Time of 100 years, the Rio Cobre dyke prevents the river from flooding the Soapberry area. The Rio Cobre dyke is about 20 ft high with the maximum inundation level in the area reaching 17 ft.

5)
Assessment of the Risk of Failure of Ground Conditions
An assessment of the vulnerability of the site to earthquake tremors should be conducted and the findings used to guide the plant design to minimize the risk of failure of the site. Previously reported drilling results in the area have indicated the presence of relatively continuous layers of peat and saturated soils (i.e. water table at or above ground level) within the alluvium sequence. In the event of a significant earthquake, the peat may act as a lubricant and the saturated soils become fluidized resulting in the loss of soil strength and the disintegration of the structures of the plant.

The vulnerability of the site to earthquake tremors was considered and the engineering design takes this issue into account but it needs to be understood that there cannot be the total elimination of the risk.
All the massive concrete structures on site are designed according to the Jamaican Earthquake code. As the plant is based on shallow earthwork structures the risk of failure is low under minor seismic activity conditions. Under strong activity there is a possibility of failure of some of the dykes. It should be noted however:

a. These can be rehabilitated more easily than concrete structures, and

b. Under drastic seismic activity the Soapberry plant will not be the only plant affected, but so will the transmission lines in the city and to the plant. These pipelines will take longer to rehabilitate than the dykes in the plant. Under these conditions, it is believed that the plant will be ready to receive sewage for treatment before the pipes will be ready for transmission.

6)
Ground Subsidence
The EIA Report needs to give consideration to the potential for ground subsidence given the likelihood of there being significant peat in the alluvium sequence underlying the Soapberry site. The bearing strength of peat is very low as indicated by the significant post commissioning subsidence at the site of the Negril wastewater treatment site, which is located in similar ground conditions as the Soapberry site. Also, given that peat is 90% water, the necessity to artificially lower the water table by drainage is likely to result in additional ground subsidence. This raises further doubt about the suitability of the site that needs to be address by its structural design.

At the outset it should be pointed out that the ground conditions at Negril and Soapberry are not that similar – the STP ponds at Negril have been constructed in peat with very little inorganic content. The peat layers at Soapberry are overlain by a relatively thick layer of clay and sand.
An extended soil investigation was carried out by Jentech in November 2001 (see annex to the EIA). The investigation included field data collection, laboratory tests carried out on the samples gathered, and a lengthy discussion on soil suitability for fill, embankment construction, and sealing concluded the report. 

Based on this report and the characteristics of the soil it was decided to carry out a “Preloading Test” in order to monitor the behavior of the soil under the expected loadings once the plant is built. The test included a dyke which was constructed in the north side of the Western Module (Phase 1). The dyke is of similar characteristics to the dykes planned at the Soapberry WTP. The behavior of the soil under the test-dyke load was monitored and due to consolidation of the topsoil it was decided that a vertical drainage system would be implemented beneath the foundation of the dykes. These will be included in the filling works of dykes where settlement could be expected.

A senior Soil/Civil engineer, a member of the project design team, designed a network of the vertical drains. The design is based on the data gathered above, the results of preloading tests, and experiences in Jamaica. The vertical drainage system will consist of geotextile drains set at depths up to 15 meters and a draining layer of sand allowing the water forced out of the earth to drain out in controlled manner. The geotextile vertical drains are strips 15-20 cm wide
The plant embankments are designed to include sealing by High Density Polyethylene (HDPE) sheeting.

7)
Potential Flooding of the Soapberry Site
It is not clear that the EIA report has considered the aspects of flood control/drainage at the site. The water table in this area is known to be essentially at or above ground level. Therefore, rainfall on the site will remain on the surface i.e. not infiltrate into the subsurface. Also, there is evidence of the subsurface movement of bank infiltration arising from the Rio Cobre flowing through the alluvium to discharge into the Duhaney River. The proposed drainage of the site has implications for continuing subsidence, possibly with ground surface elevation falling below mean sea level with the implication for pumped drainage.

The majority of the area occupied by the WTP is open water and the ponds are designed with a minimum freeboard of 1 m. This enables the plant to retain extensive volumes of rain over long periods without causing any flooding. The only areas that require surface drainage are:

· The strip between the railway embankment and the northern embankment of the plant.

· The strip between the Rio Cobre embankment and the western embankment of the plant.

Drainage ditches with slopes of 0.1% will be placed along these strips. These ditches are enclosed by embankments as described and will allow the surface drainage to flow around the edges of the plant. 
8)
Improvement in the water quality of the Harbour
Section 2, Pg 13 - Project Description  

“The population already connected to the city system will be served by the first module at Stage 1…..” 

The EIA needs to place the existing proposal in its proper context as Phase 1 of the proposed system cannot accommodate the flows from the existing Western and Greenwich Sewage Treatment Plants in Kingston and St. Andrew. The Sewage Master Plan for Kingston envisaged the long term generation of 250,000 m3/d (55 migd) of sewage. Presently, in excess of 90,000 m3/d (20 migd) of inadequately treated sewage is being discharged into Kingston Harbour. Phase 1 of the Soapberry plant proposes to treat only 75,000 m3/d (16.5 migd). The touted rehabilitation of the Kingston Harbour would therefore not be realized. 

Ashtrom is designing the WTP to specifications provided by NWC. The flow rates for the various stages of the project were provided and coordinated by NWC. The Business Plan
 prepared by NWC (November 2003) included the following flow-rates:

Projected Changes in Quantity of Sewage to be Treated (taken from Exhibit 3.1)

	Year 
	
	2005
	2010
	2015

	Worst Scenario
	MGD
	12.62
	13.2
	13.81

	
	m3/d
	47,772
	49,967
	52,277

	Pessimistic Scenario
	MGD
	12.62
	16.51
	18.93

	
	m3/d
	47,772
	62,497
	71,658

	Base Scenario
	MGD
	12.62
	20.51
	25.74

	
	m3/d
	47,772
	77,639
	97,437

	Optimistic Scenario
	MGD
	12.62
	22.32
	29.04

	
	m3/d
	47,772
	84,490
	109,928


Based on the present populations and from the data regarding daily water consumption, sewage contribution known at present the table below contains the cities sewage capacities and loadings flowing to Soapberry for imminent connection and treatment. 

Capacities Served by Soapberry Treatment Plant [m3/day]
	Zone
	Population
	Capacity

	
	
	IMGD
	Cu.m/day

	Nanse Pen
	50,000
	2.43
	11,045

	Hante Bay
	14,000
	0.68
	3,093

	Greenwich
	152,000
	7.39
	33,577

	Portmore
	40,000
	1.94
	8,800

	Sanitary
	256,000
	12.44
	56,515

	Industrial
	
	1.12
	5,100

	TOTAL
	256,000
	13.56
	61,615


Based on the forecasted flow capacities it has been recommended that the Soapberry treatment plant be designed in three identical modules, each module capable of serving a flow capacity of 75,000 m3/day, the total capacity of the plant being 3modules X 75,000m3/day = 225,000m3/day. These are in accordance with the design guidelines set by NWC.

9)
Reuse of the treated effluent
The proposed disposal of the treated effluent into Hunts Bay represents an un-necessary waste of a potential water resource. Whereas, direct re-use of the treated effluent for irrigation on an aquifer (the Rio Cobre alluvium) being used as a source of domestic water supply is not advisable, it could be artificially recharged into the saline section of the Rio Cobre limestone aquifer which underlies the Rio Cobre alluvium aquifer to create a freshwater lens that may be recovered as irrigation well water. The domestic water supply to Kingston and Southeast St. Catherine having expanded at the expense of irrigation water, it seems only fair that it should pay for the return of the treated effluent to the Agricultural Sector.

There is no disagreement with the principle of effluent reuse. However, implementation requires a policy decision. This is an option that can be implemented later in the project, after the evaluations suggested below in the comment on water quality (Page ?) have been carried out.
10)
Additional operational information on the radial flow recirculation oxidation lagoon.  

At the Public Presentation of the project it was said that this was not a new technology but was already implemented in countries such as New Zealand and Israel. The Designing Engineers should present literature review, data from these countries and contact information of regulators and other agencies for us to verify design claims. The information submitted should include mitigation measures for problems encountered. 

Experience with Oxidation Lagoons in General & ROL Systems in Particular

Many years of experience were accumulated in Israel regarding Oxidation Lagoon (or Pond) systems due to the Sub-Tropical climate in the region, which is the suitable type of climate for these types of sewage treatment systems. These systems functioned adequately for years but most where replaced in the past decade, mainly in the large cities, due to the expansion of the cities and the need to go to compact, conventional, mechanical plants thus allowing the alternate use of large section of expensive land originally occupied by oxidation lagoons. 

This happened in one of the largest plants in Israel, the Dan Region Treatment Plant (a.k.a. “Shaf-Dan” Treatment Plant). The “Shaf-Dan” operated successfully for 30 years. The vast experience gathered during the operation of the “Shaf-Dan” plant has been summarized and may be found in the attached articles:

· “The Dan Region Large Scale Oxidation Ponds” 
.

· “Removal of Algae from Stabilization Pond Effluents by Lima Treatment”

· “Advanced Treatment and Reuse of Municipal Wastewater”

· “Advanced Treatment, Groundwater Recharge & Reuse of Municipal Wastewater”

· “Groundwater Recharge with Municipal Effluent – Second Recharge year-1978”

· “Groundwater Recharge with Municipal Effluent – Third Recharge year-1979”

· “Step Feeding in Re-circulated Oxidation Ponds” 

· “Alternative Wastewater Treatment: Advanced Integrated Pond Systems”

The operation of Waste Stabilization Ponds (WSP) at the “Shaf-Dan” plant, which included anaerobic ponds followed by facultative and polishing ponds, caused the development of odours from the anaerobic lagoons that became a serious nuisance to residents living up to 8 kilometers away from the plant. As a result of public protest and objection it was decided to re-circulate plant effluent to the inlet (setting up an ROL system) which solved the odour problems.

ROL systems have been successfully employed in Israel, South Africa, and New Zealand.  There the oxidation lagoon process is limited during the cold months as opposed to Jamaica where the year round tropical climate is most suitable for ROL systems.    
11)
Maintenance of mechanical equipment 

The EIA identifies the lack of maintenance of mechanical equipment as one of the reasons why existing sewage treatment systems do not operate properly. With this in mind the concept of installing sand filters with the incumbent backwash pumps, instrumentation and controls appears contrary to the rational for using natural system such as waste stabilization ponds and constructed wetlands. 

The pertinent issue is that there must be a sustained programme of maintenance of any mechanical equipment and the fact that the WTP will be operated by a private company suggests that will be likely. It must also be recognized that natural systems such as constructed wetlands do require much maintenance and are very difficult to easily adjust.

Constructed wetland systems, if not maintained properly get clogged and become completely inefficient. Furthermore, the rate of evaporation is high, therefore loose of valuable effluent. The sand filtration system recommended is highly efficient and used all over the world as tertiary treatment.

For illustration, see attached an example of an installation list of one of the ‘Rapid Sand Filtration’ system manufacturers and suppliers - “Installation list Advanced Wastewater Treatment Plants Tertiary Filters”
. There several more companies that are capable of supplying the filtration system.

The system will be located next to the WTP central building, thus being close to the plant operator’s attention. Ashtrom will provide full training to the plant operator’s for the operation and maintenance of the filtration system. The system, although it appears complex, is actually a simple system and easy to maintain.

12)
Septage Handling and Treatment 

At the Public Presentation of the project it was stated that the treatment facility will be accepting septage generated in the Greater Kingston and surrounding areas.  The volume of septage to be accepted should therefore be clearly stated, as well as the specific equipment to hold and introduce septage in a controlled manner.  

Reception and Treatment of Septage
Each module will be capable of receiving its “design” organic load and no more. Random sewage samples taken at Greenwich downstream from the septage inlet didn’t show any deviation in the BOD concentration. However, if as a result of the septage, the organic loading of the first module becomes greater than 19,000 kg BOD/day it will then become necessary to erect the Eastern Module (Phase2).
13)
Sludge Management 

The arrangements for handling sludge was glossed over, although it was stated that sludge from the plant is to be disposed of at the nearby Riverton Waste Shed. No estimate of the sludge volume, the potential hazard and environmental impact was cited. Secondly, the EIA does not speak of an agreement with the National Solid Waste Management Authority on this matter. 

Extra depth is planned in the primary sedimentation ponds to maximize the storage volume of stabilized sludge that will accumulate over the years. The distribution chamber at the inlet to each module will be equipped with penstocks in order to isolate a train and allow it to be emptied, cleaned and maintained as necessary. Sludge at the bottom of the ponds will already be stabilized and this will be allowed to drain. Desludging could be carried out by mechanical means approximately every 7 years,. Sludge will be removed to the nearby municipal solid waste disposal site at Riverton and formal arrangements for this will be made with the National Solid Waste Management Authority. 

The area of the anaerobic settling zone of each primary pond is 13,000 m2. Once a train is emptied and drained there will be about 30 cm (1 ft) of sludge to be removed, a volume of 3,900 m3. For all 4 ponds, at a removal rate of once in 7 years, on average the amounts come to 190 m3/month. For a plant the size of Soapberry, this amount is negligible.  
14)
Clay Supply 

Reference is made to in situ clay for liner, however, projections of how much is present at the site is not discussed. Explanation on this is needed to determine sufficiency of the resource for the entire project. In addition, in situ clay as liner require proper checks be done to verify the quality of the clay.

The Jentech soil investigation mentioned above included several boreholes and “Fence Diagram – Presumptive Profiles” were made. Examination of these profiles will show that there is a thick, constant layer of clay between the topsoil and the peat layer at the site.

The conclusion of the report was that these layers were “practically impermeable”.

The quality of in situ clay will be tested as a matter of course. Should it become necessary, clay will be obtained from licenced sources elsewhere.
As a last resort, the plant embankments are designed so that they may be sealed by High Density Polyethylene (HDPE) sheeting.

15)
Load Bearing Capacity 

Measures to deal with the low load bearing capacity of the
subsoil, as described in the soil investigation report, were not proposed. 

See the answer at “Ground Subsidence” above.

16)
Treatment Capacity 

A Master Schedule showing tie-in dates and sewage capacity, including adding new communities is necessary to be sure treatment capacity is available to handle proposed sewage flows.  

See answer at “Improvement in the water quality of the Harbour” above

17)
Table 2.2, Pg 18

Phosphorous removal data is missing from Table 2.2.    

The ROL system is capable of removing up to 50% of the influent Phosphorous concentration. If the concentration in secondary effluent is founds to be higher than required, the possibility of adding an Alum or Ferric-Chlorite dosage and chemical precipitation system will be considered, thus bring the Phosphorous concentration in the plant effluent to NEPA standards and better.
18)
Table 3.1, Pg 22

Table 3.1 has the standard for Faecal Coliform as 1000 MPN/100 ml.  This should be 200 MPN/100 ml.

The comment is correct and has been noted.

19)
Section 2.1, Pg. 14 Construction of WTP Facility

The change of design from the use of wetlands in the final treatment step to the use of sand filters is questioned. Sand filters for the treatment of large volumes of wastewater are likely to present a major operational challenge. Are there models which support the use of sand filters with this scale of plant? Why was the wetland option eliminated?
This matter has been addressed above at “Maintenance of mechanical equipment” – it was a policy decision taken elsewhere and therefore beyond the scope of the EIA.
20)
Section 2.3, Pages 16 and 17, STP Operations

The re-circulation rates quoted on pages 16 and 17 are not consistent as the re circulation rate mentioned on Page 16 is different from the rate on Page 17. Further, it is not clear what water stream is referred to by the first and second component of the ratio. 

As stated in the EIA, in general, the common re-circulation rates in ROL systems range from 2:1 to 1:2 based on the influent flow, the raw sewage quality, and the climatic conditions. Specifically for the Soapberry WTP, the re-circulation rate is designed at 1:1 with the re-circulation pumping station being able to reach a rate of 1:1½ if there is a need for a higher rate. In other words, the re-circulation flow rate will be the same as the influent sewage flow rate and may reach 1.5 the influent sewage flow rate.

21)
Section 4.1, Page 23 - Table 4.1 

The Annual Mean seems to be incorrect as it was calculated by averaging the monthly means. The Annual Mean should be an average of annual totals.

The comment is correct and has been noted.

The Meteorological office should be contacted for more recent data, to say up to year 1999. 

The Met Office will be approached for more recent data.
22)
Section 4.4, Page 30, Surface Drainage 

There is an assumption that ponding of the area will be reduced with the construction of the lagoons. This may not be a logical deduction and a hydraulic assessment of the area should be undertaken to confirm this.

This comment appears to misunderstand the statement in the EIA report. It should also be noted that overland flow is impeded by the embankment supporting the railway.

The detailed drainage map of the proposed project is absent from Appendix 2.

21)
Table 4.8, Water Quality Data

What are the sample dates and how many samples were collected?  

One sample each was collected on 12 October 2004 at three stations shown on Figure 4.5 in the EIA report.

22)
Section 4.9.1, Page 45, Flood Hazard

The Rio Cobre Flood Plain Map Sheet 6 dated May 1994 indicates a 100year flood as having a peak discharge of 55,800cubic feet per second (1580m3/s) and the 50 year flood with 41,600 cubic feet per second (1178m3/s). What documents/models have informed the quoted flows of 2,500 m3/s for the 100year flood and 2000m3/s for the 50 year flood?

This information was taken from:

Dessau Soprin, Jentech & ESL, 2000. Highway 2000 Project. Preliminary Design Phase – Drainage and Hydrology Report.

23)
Section 4.10.1, Pg 51, The Communities

How near are the communities of Waterford, Riverton City and New Haven to the project site?  The population size was not indicated for each community mentioned.  
	Community
	Population

(STATIN 2001 Census)
	Nearest point to

Phase 3 boundary (km)

	New Haven
	4,856
	3

	Riverton
	2,456
	2

	Waterford
	To be obtained
	0.5


24)
Section 5.3.7, Page 68, Sewage and Litter Management 

Portable chemical toilets should be provided for workers during construction and disposal of contents should be in accordance with guidelines of the KSA Public Health Department.

Comment noted

25)
Section 5.4.8, Page 74, Water Quality

The issue of high phosphate loading into the Rio Cobre and Hunts Bay has not been addressed. 

Although generally, treated sewage effluent from Oxidation Ponds is considered suitable as irrigation water, the proposal to apply the effluent as irrigation water to sugar cane fields which sit above an aquifer used as a major drinking water source, must be carefully evaluated. This evaluation has not been conducted in this Report.

It must be pointed out that untreated and unmonitored “Rio Cobre” water is currently being used for irrigation of the sugar cane fields. With that in mind, the addition of the Alum dosage system will bring the phosphate concentrations in the plant effluent to NEPA standards therefore not presenting any hazard to the river.

26)
Flow Measurement

Flow measuring devices should be incorporated in the design of the inflow conveyance systems for influent sewage, so as to ensure accuracy in determining inflow volumes. 

As part of the design and as one of NWC’s requirements, a double flow measuring system will be utilised. The system will include electromagnetic flow meters that will be installed on each inlet pipe to the plant. 

27)
Social Issues

The plant site is adjacent to several low-income established communities, including Riverton City and Riverton Meadows.  While the benefits of the project promises to impact on the health of the Hunts Bay and its ecosystem, the possible issues of civil unrest should not be overlooked and specific educational and civic projects need to be undertaken to ensure buy-in by the communities.

This is a matter that was raised in the EIA and which should be addressed by the appropriate agencies. The project is willing to provide assistance in this regard.
National Environment and Planning Agency (NEPA)

February 24, 2005
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