
 
 
 
 
 
 

EVALUATION OF ADVERSE IMPACTS ON 
WATER QUALITY THAT WILL RESULT FROM THE 

KIPOWER’S PROPOSED 600 MEGAWATT POWER PLANT, 
DELMAS, MPUMALANGA PROVINCE, SOUTH AFRICA 

 
 
 

 
PREPARED BY: 

Groundwater Management Associates, Inc. 
4300 Sapphire Court, Suite 100 
Greenville, North Carolina 27834 

Telephone: (252) 758-3310 
gma-nc.com 

 

 
 
 
 

SEPTEMBER 6, 2017 
 
 
 
 

___________________________ 
Steven K. Campbell, Ph.D, PG 

Senior Hydrogeologist 
 
 
 

  

nloser
Typewritten Text
"F"

nloser
Typewritten Text



 

 
 

September 6, 2017    Page 1 of 62 
 

EXECUTIVE  SUMMARY 
 
This report by Steven K. Campbell, Ph.D., P.G., identifies key water resource and waste disposal 
issues concerning the release of coal ash-related contaminants to the aqueous environment by the 
proposed 600-megawatt KiPower (Pty) Ltd coal-fired, electric power plant near the town of Delmas, 
Mpumalanga Province, South Africa.  KiPower’s Integrated Water Use Licence Application Report 
(WULA) and Environmental Impact Assessment (FEIR) report indicate that more than 83 million tons 
of low-quality coal will be burned over the 30-year lifespan of the power plant, producing almost 49 
million tons of toxic coal ash that will be partially dumped into and atop a former coal mine and an 
associated pit that I estimate presently holds at least 1 million cubic meters (1 billion liters) of acidic 
and mine-contaminated surface water.  Contaminated groundwater also undoubtedly exists at and 
near the former mine pit, and KiPower admits that this contaminated groundwater is migrating 
toward, and is probably discharging into, the nearby Wilge River and associated wetlands.  After 
identifying numerous serious deficiencies with KiPower’s surface water and groundwater assessments, 
historic and future water-quality monitoring, and the various groundwater or pollution “control” 
measures that form the basis of its water use licence, I conclude that the terms of KiPower’s water 
use licence (WUL) cannot prevent irreparable damage to the site’s water resources, and in particular 
to the water of the Wilge River. The degradation of the Wilge River has serious adverse implications 
for the water quality of the larger Olifants River catchment.  
 
SUMMARY OF CONCERNS 
 
KiPower’s proposal to build a 600-MW circulating fluidized bed (CFB) power plant in Mpumalanga 
Province presents an unacceptable risk to the water quality of the Wilge and Olifants Rivers. The 
project will release to the Wilge River potentially large quantities of toxic groundwater. The existing 
groundwater, already contaminated by mining-acidified and environmentally-hazardous water 
generated by historic mining at the proposed KiPower site, will be further contaminated by the 
intentional placement of toxic coal ash in and above former mine pits immediately adjacent to the 
river. Approximately 40 percent of KiPower’s 48.78 million tons of coal ash will be disposed into pits 
and on top of the former surface coal mine.  In addition, approximately 10 million liters of 
contaminated wastewater from the plant, surface runoff, and other operational effluents and discards 
will be placed in the ash disposal facility.  KiPower admits in their WULA that the construction of their 
immense ash disposal dump will fundamentally change the hydrology in that area, and consequently 
they intend to employ a highly-speculative, complex, and presumably permanent pumping scheme to 
try to prevent contaminated groundwater from reaching the river and to prevent mining-acidified 
groundwater from flooding the toxic dump.  
 
KiPower’s water use license fails to ensure that such mitigation measures will be effective. The WUL 
simply rubber-stamps KiPower’s poorly-articulated mitigation schemes that are sure to fail, and that 
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failure has dire consequences for groundwater and the Wilge River and Olifants River catchment. 
KiPower has not yet produced any detailed engineering plans for the schemes that they claim will 
prevent contaminated groundwater from reaching the Wilge River (WUL, page 17). The WUL also 
explicitly accepts that KiPower has not yet produced any rehabilitation plans to remediate the existing 
acid mine drainage (AMD) and the immense mine pool that they intend to fill with weathered and 
oxidized mine spoils (WUL, page 15).  
 
Furthermore, KiPower has intentionally avoided producing the basic analytical data essential to the 
evaluation and design of their project.  Any computer modeling offered by KiPower is totally 
unreliable because KiPower has failed to complete even a rudimentary hydrological assessment that 
characterizes the shallow and deep groundwater systems at or near the site.  Water quality sampling 
and testing is minimal and wholly inadequate for determining existing groundwater and surface water 
quality and three-dimensional patterns of groundwater flow.  Additional specific deficiencies in site 
characterization include KiPower’s failure to determine the current severity of acid mine drainage; the 
precise size and depth of the acidic and polluted mine pit; the current level of groundwater in the 
vicinity of the mine pit, and the groundwater’s hydraulic connection with the Wilge River.  
Furthermore, these basic assessment deficiencies are not cured by KiPower’s future plans for 
monitoring water quality.  The groundwater monitoring scheme approved in the WUL will fail to 
detect water contamination when it occurs due to the general absence of hydraulically-downgradient 
monitoring wells, preventing regulators and the public from receiving early warning of such pollution, 
and guaranteeing the eventual degradation of groundwater and surface water that will harm the 
river, its ecosystem, and downstream water users.  
 
In the best of circumstances, siting a coal-fired power plant presents difficult challenges to minimize 
harm to the environment and public health.  At this site, KiPower seeks to construct a plant and 
immense ash dump on a former surface mine, where groundwater is already contaminated and the 
adjacent river is critically threatened, thus presenting extreme obstacles that the proposed mitigation 
measures simply cannot overcome. The health of the Wilge River, and the wider Olifants River 
catchment, depends on maintaining its existing lifelines, including protection of existing wetlands, 
active rehabilitation of former mine sites, prevention of additional acid mine drainage, and, above all, 
avoidance of any additional loading of toxic contaminants to the river.  It is certain, however, that 
KiPower’s ash disposal facility will sever those lifelines by dramatically altering the site’s hydrology, 
destroying wetlands, and adding approximately 60 million tons of poorly-contained and inadequately-
monitored toxic industrial waste to the banks of the Wilge River.  
 
This expert report explains in detail the deficiencies of the WUL resulting from the fatally flawed FEIR 
and WULA, including the fundamental failure to characterize the site’s hydrogeology, the inadequate 
groundwater monitoring system, the defective liner system, discrepancies in the data used to support 
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the groundwater pumping scheme, and the reckless and speculative design of the mitigation 
measures proposed for the toxic coal ash dump and rehabilitation of the Pit H mine.  
 
PROJECT SETTING AND DESCRIPTION 
 
The intended location of the project is approximately 23 kilometres south-east of the town of Delmas 
in the Victor Khanye Municipality within the Nkangala District Municipality of Mpumalanga Province, 
South Africa.  Eskom’s Kendal, Kriel, and Matla power stations are within a 20 to 31 kilometre radius 
of KiPower’s proposed site.  The area of the KiPower facility contains two former open-pit coal mines 
belonging to iKhwezi Colliery, a subsidiary of KiPower’s parent company, Kuyasa Mining.  Mine Pit G 
(57 hectares) and Pit H (87.2 hectares) are no longer being mined and not rehabilitated, and Pit H is 
known to be significantly contaminated with acidic mine-contaminated water (FEIR, page 232).  The 
Pit H mine contains several mine pools, including one very large pool, which I estimate contains 
approximately 1 million cubic meters of polluted water.  Although Ikhwezi Colliery is currently not 
mining in Pit G, an approved Environmental Management Plan Report (EMPR) Amendment allows 
further underground mining (FEIR, page 232). 
 
Solid Wastes to be Generated by KiPower  
 
Over the life of the plant, KiPower proposes to burn 83,400,000 tons of “waste coal” or “coal discard,” 
which will be brought to the power plant by conveyor belt from its No. 2 and No. 4 coal seams at its 
Delmas Coal Mine (FEIR, Appendix L13, page 6).  As KiPower admits, this waste coal is of a low grade 
that is unsuitable for use in existing Eskom power stations unless it is blended with higher grade coal.  
In order to reduce sulphur dioxide (SO2) emissions from the plant, KiPower will also burn on average, 
440,000 tons of limestone (CaCO3) per year over the 30-year plant life (FEIR, Page 30).  In other 
words, the plant plans to burn 1,206 tons of limestone per day or approximately 50 tons per hour. 
 
The burning of this discard coal and limestone will produce about 1.6 million tons per year of toxic 
waste, commonly known as coal ash, with a total amount of 48,781,336 tons generated over 30 years 
(WUL, page 40).  As coal is burned, its volume is reduced by two thirds to four fifths, concentrating 
metals and other minerals that remain in the ash.1  Elements such as arsenic, boron, cadmium, 
chlorine, chromium, copper, lead, manganese, mercury, molybdenum, radium, selenium, sulphate, 
thallium, and numerous other toxic contaminants occur in much higher concentrations on a per 
volume basis in the ash compared to the coal. These elements are mobilized when coal ash comes 
into contact with water, particularly when such water is acidic or alkaline.  

                                                        
1  Most metals in coal, including toxic trace metals, are not volatilized during the burning process and remain in the ash, 
resulting in higher metal concentrations in coal ash relative to the original coal. The Electric Power Research Institute 
(1983) has shown that aluminum, arsenic, chromium, magnesium, lead, and silicon concentrations are approximately five 
times greater in coal ash versus coal, while barium concentrations in ash are enriched by a factor of 42.  
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Although CFB boiler technology provides the ability to burn low grade coal, the low calorific value of 
the waste coal will require KiPower to burn twice as much coal per year to generate as much 
electricity as a plant burning higher grade coal.  Consequently, CFB power plants produce several 
times more coal ash per megawatt of power than do pulverized coal power plants.  The estimated 
total ash generation rate (bed ash and fly ash) for KiPower is 199 tons/hour, based on all four units 
operating at full load, or about 4,776 tons/day (FEIR, Appendix H, page 36).  
 
KiPower’s Disposal Plan for its Toxic Coal Ash 
 
KiPower will transport its voluminous coal ash waste across the Wilge River by conveyor belt to a 180-
hectare ash disposal facility (ADF) on the east side of the river (WUL, page 17, Table 4).  The 
unrehabilitated open cast coal mine area at Pit H (87 hectare) lies under the proposed footprint of the 
ADF (FEIR, page 232).  According to KiPower, Pit H “has been mined by truck and shovel operation 
leaving a complex un-rehabilitated landform” (WULA, page 44).  KiPower describes the water 
accumulated in Pit H as “acidic,” “very poor quality,” and containing “typical carbonaceous 
contaminants” (WULA, section 6.2.2.2.; FEIR, Appendix D, page 12).  KiPower provides limited 
description of the geochemical characteristics of the mine pit surface water, including no analysis of 
toxic heavy metals.  No analysis of groundwater impacted by the former mines is provided.   
 
KiPower asserts that the ADF is designed to dispose of coal ash over the 30-year life span of the 
power plant.  WULA at 40.  The ADF will be divided into twelve cells that will be constructed over 28 
years and phased in progressively.  WULA, Table 2-10.  Haul trucks will load coal ash into each cell 
from a loading platform, and each cell will have a peak height of about 53 m above ground level  
(WULA, page 41).  The area of the ADF that will be placed in and over the large mine pool in Pit H 
will be used for cells 9 to 11, and will be commissioned 23 years into the life of the power plant 
(WULA, Table 2-10).   
 
KiPower proposes a number of measures to prevent pollution from the ADF, including: 
• A barrier system under the ADF consisting of a single composite liner (a 30-cm layer of clay 

topped by a plastic layer) with an overlying leachate system installed in stages.  FEIR at 43. The 
area of the ADF which overlaps with the mine pool in Pit H would have an additional thin clay 
liner to cover the spoils. WULA at 41.  According to KiPower’s FEIR, “the average seepage rate 
through the (composite) liner … was calculated to be 11 m3/day,” which is 11,000 liters per 
day, or more than 4 million liters per year (FEIR, Appendix L13, page 17). 

• A leachate collection system in the basin of the ADF consisting of a 300 millimetre drainage 
layer of native sand or coarse bed ash, containing perforated HDPE pipes that drain to a 
collection dam (WULA, page 41). 
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• A groundwater control system that is a replica of the leachate collection system below the liner 
system (WULA, page 41). 

• Rehabilitation of the side slopes and top of the ADF by covering them with a “suitable” 400 
millimetre-thick topsoil layer to be planted with grass (WULA, page 41). 

 
KiPower recognises the high risk of contamination from Pit H2: 
 

“Pit H (has) a high risk of eventually decanting into the adjacent Wilge River. Since 
this water is likely to be contaminated due to the current levels of contamination in 
Pit H and likely further acidification from the spoils that would be backfilled, a 
decant would result in significant deterioration of the water quality in the Wilge 
River” (FEIR, page 232). 

 
For this reason, KiPower plans to rehabilitate Pit H prior to using it for its ADF, explaining that: “In 
principle, the pit will be prepared in such a way that ash can be deposited on the footprint areas while 
minimizing the risk of pollution” (WULA, pages 44-45).  In order to achieve this, KiPower proposes to 
backfill Pit H with, among other things, mine spoils stockpiled outside the pit and “material” 
(additional oxidized spoil) from the footprint of Cells 6 to 8 of the ADF, so that all “ash remains above 
the groundwater whilst allowing for significant settlements that will take place due to the presence of 
un-compacted spoils that will be compressed by the eventual ash load” (WULA, pages 44-45).   
KiPower will top the final layer of spoil with a 30-centimeter layer of clay and then backfill with about 
2,426,000 million cubic meters of coal ash to reach ground level (FEIR Appendix H1 at 45).  As 
mentioned, the ADF will also have a HPDE liner over the Pit H footprint and the backfilled coal ash.   
 
Despite these measures, KiPower acknowledges that toxic water will accumulate in Pit H below the 
clay layer.  KiPower plans to pump this water “at a rate not exceeding 36m3/day” for the life of the 
plant and possibly in perpetuity after closure to the PC dams “in order to ensure that the poor quality 
in-pit water does not decant to the Wilge River” (WULA, page 45 and section 4.3.1.1).  KiPower must 
also avoid several actions that could cause this pumping process to contaminate the Wilge River:  
 

“When dewatering, it must be ensured that the pit is never completely dewatered 
in order to reduce the volume of clean water from surrounding areas migrating 
towards the pit.  Further groundwater use immediately around the pit should also 
be prevented in order to mitigate added stress to the water table, and reduce the 
chance of drawing polluted water from the pit. Water abstraction should be at a 
rate that should not cause a significant fluctuation in the groundwater level in Pit 

                                                        
2 The EIR, WULA and other KiPower documents alternately refer to “Pit H” as the entire area encompassing the former 
surface mine (comprising 87 hectares) and as the primary mine pool located on the former mine site. In this context, 
KiPower is referring to the large mine pool.  
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H, as groundwater fluctuations may increase the rate of geochemical reactions of 
the spoils.” (WULA, section 4.3.1.1).   

 
KiPower has not submitted a design of its proposed dewatering system as part of its WULA, although 
KiPower “assumes” that a series of boreholes will be used along the western boundary of the ADF 
footprint (WULA, section 4.3.1.1).    
 
KiPower’s Proposed Groundwater and Surface Water Monitoring During the Operational 
Phase of the Power Plant  
 
KiPower will monitor for groundwater quality at seven monitoring points (borewells) spread over an 
area of approximately 2 million square meters (200 hectare) bisected by the Wilge River (See Figure 
4). (WULA, page 20 and section 8.2).  There are no groundwater monitoring wells located 
downgradient of the ADF and Pit H, specifically between the sources of pollution and the Wilge River. 
 
Table 8 of the WUL sets out the chemical parameters that KiPower is required to analyse in 
groundwater during operation (WUL, page 22). The WUL requires that KiPower test dissolved 
concentrations for most chemicals, and notably does not require testing for toxic heavy metals, such 
as arsenic, boron, lithium, molybdenum, and radium, which are commonly found in coal ash.  It also 
requires only annual testing for all metals. KiPower will monitor surface water at a downstream and 
upstream point along the Wilge River (WUL, page 20).  Table 7 of the WUL sets out the chemical 
parameters that need to be analysed.   
  
Impacts on Wetlands and Wetland Offset Strategy 
 
KiPower states that there are “20.79 Hectare Equivalents [of wetlands] to be lost due to the 
construction of Power Plant related infrastructure” (WULA, page 46).  KiPower proposes to “offset” 
this with projects located on land owned by Kuyasa Mining, including removal of in-stream dams in 
tributaries of the Wilge River and monitoring and control of invasive species (WULA, page 46).  
 
SPECIFIC DEFICIENCIES OF THE KIPOWER WATER USE LICENCE 
 
The following items summarize the observations contained in the body of this report.  In the report, 
Section IV describes KiPower’s failure to gather and assess basic site data essential to the design of 
the project and its mitigations.  Included in these observations is the failure of their present and 
future monitoring plans.  In Section V, I assess KiPower’s proposed mitigation plans and discuss 
critical deficiencies in the design of the liner, leachate capture, rehabilitation plan, and pumping 
scheme.  I conclude that the lack of fundamental data, poor planning, speculative mitigation 
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schemes, and the high-risk characteristics of KiPower’s site create a certainty of harm to the Wilge 
River that is not and cannot be addressed by the WUL.  
 
1. KiPower’s failure to characterize the hydrologic system w ill lead to failure of the 
proposed mitigation measures and result in water pollution. 
 
The groundwater and the Wilge River are in direct communication through the processes of 
groundwater recharge and discharge.  Water persists in the Wilge River because groundwater 
discharge is constantly replenishing that surface water.  Polluted groundwater can contaminate 
surface water, and vice versa. Yet KiPower has failed to define even basic aspects of the groundwater 
system, its hydraulic interaction with the Wilge River, and how contaminated groundwater impacts 
the river. 
 
KiPower’s failure to assess these interconnections places the groundwater resource and the already-
vulnerable Wilge River at great risk of coal- and ash-derived contamination that will persist for many 
decades after the power plant is closed. The deficiencies identified below should have been addressed 
by KiPower during preparation of the FEIR, and certainly long before the WULA was produced in 
2015.  These persistent deficiencies mean that KiPower does not understand essential characteristics 
of the groundwater system, and this knowledge is required to protect that resource from the 
predicted (and unpredictable) contaminant releases from their ash disposal facility and other 
contaminant sources. The absence of a basic hydrologic evaluation of the site renders unsupportable 
all projections and models supporting KiPower’s proposed mitigation measures. Specifically, I opine 
that KiPower has failed to:  
 
 Adequately characterize the geologic and hydrogeologic setting of the KiPower facility on both 

sides of the Wilge River; 
 Install a monitoring-well network suitably located and constructed to reveal the hydraulic and 

geochemical setting of shallow groundwater at the KiPower facility; 
 Provide an assessment of the deeper hydraulically-confined fractured-rock aquifer system at 

the KiPower facility; 
 Establish a meaningful baseline for existing groundwater conditions; 
 Install even a single monitoring well at a location capable of effectively intercepting the full 

extent of the existing contamination from the unreclaimed coal mines, especially Pit H; and  
 Correct critical gaps in groundwater monitoring capability, namely, the absence of any 

monitoring borewells located between the ash disposal facility and the Wilge River.  This 
failure prevents detection of impacts from the coal ash dump during all future sampling and 
testing. 
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KiPower’s interpretation of the distribution of groundwater hydraulic head (elevation of the water 
table) indicates that not one of the seven monitoring boreholes comprising their monitoring-well 
network is located where contaminated and acidic mine-pit water and groundwater can be fully 
intercepted.  Consequently, KiPower’s inadequate monitoring-well network provides almost no 
information about the current extent of existing groundwater contamination by historic mining, and 
the well network is entirely inadequate to design, verify, or monitor KiPower’s ill-conceived and 
scientifically-dubious mitigation scheme to “control” groundwater hydraulics by pumping. 
 
2. KiPower’s Ash Disposal Facility liner w ill fail, and it w ill result in pollution of the Wilge 
River. 
 
The ADF poses major, long-term risk to the aqueous environment because of the likelihood of toxic 
coal ash leachate entering the subsurface and contaminating the shallow and deep groundwater that 
is migrating beneath the ADF toward the Wilge River.  KiPower projects that 11 cubic meters (m3; 
11,000 liters) of toxic leachate will penetrate their proposed ADF liner system each day, which is more 
than 4 million liters per year of leachate lost to the groundwater system (FEIR, Appendix L13, page 
17). Even taking KiPower’s figures, the projected loss of 330,000 liters of leachate to the groundwater 
system during just the 30-year lifetime of the power plant unacceptably places the nearby Wilge River 
at great risk.  The ADF will produce leachate for many decades, if not centuries.  All man-made things 
fail eventually, and KiPower’s plan to install their liner piecemeal over decades further compounds 
that risk because of greater potential for faulty installation, and gaps or breaches in the physical 
continuity of the liner.  Specific risks posed by KiPower’s liner design include:  
 KiPower’s “water balance” projects 4015 m3 (4.015 million liters) per year of coal ash leachate 

will escape capture by their ADF liner system, a loss of a staggering 120,450 m3 (120.45 million 
liters) of toxic contamination that may or may not be captured by the pumping scheme intended 
to maintain the ESWL during just the 30-year operational period for the power plant. However, 
coal ash leachate will not stop being produced because the power plant closes, and therefore it 
is impossible to project the actual quantity of leachate that will ultimately enter the aqueous 
environment from the ash dump, even if KiPower’s liner does not fail for decades. 

 KiPower’s water budget indicates that 1015 m3/day of water (>1 million liters/day), will be 
added to the ADF.  To “handle” the 370 million liters of water added each year, KiPower claims 
that 969 m3/day (95.5%) will become bound permanently in the ash. FEIR, Appendix 13 at 17. 
That volume of permanently-sequestered water equates to 353.7 million liters per year, or more 
than 10.6 billion liters over just the 30-year life of the plant.  KiPower, however, is overly 
optimistic by assuming that more than 1 million liters per day of water entering the ADF will be 
evenly distributed and permanently sequestered.  It is much more likely that preferred migration 
pathways will develop within the disposed ash, thus transporting contaminated leachate to the 
liner without sequestration. As a result, the volume of ash-contaminated water recovered for 
treatment will be dramatically greater than KiPower estimates. The increased flux of leachate at 
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the base of the ADF may also increase the rate of leakage through the liner, which could also 
induce failure. 

 Another flaw in KiPower’s barrier system would be the placement of one million tons of coal ash 
between the ADF liner and the clay layer below it.   KiPower intends to place a thin clay layer 
over the backfilled spoils once the mine pool is filled.  Above this clay layer, but below the Class 
C liner system, KiPower intends to dump about 1 million cubic yards of coal ash to bring the 
level of the pit to the surrounding ground level.   This massive volume of coal ash would not be 
placed above a Class C liner, but instead would be placed directly over only the thin layer of 
(potentially highly permeable) clay. Therefore, the ash would not be isolated from the 
surrounding groundwater, and substantial volumes of toxic leachate will be generated at 
perhaps the worst possible location. 

 It is important to note an additional danger posed by KiPower’s plan to place more than 2.4 
million cubic meters of ash below the composite liner. The footprint of Pit H is approximately 
339,700 square meters, so the layer of ash above the mine spoils and below the ground surface 
will be more than 7.5 meters thick.  KiPower’s plans to manage the acidic groundwater by 
dewatering to a level two meters below the ADF composite liner (see discussion in next sub-
section). This plan would allow at least 1 meter of this buried ash to be flooded by groundwater.  
When this large amount of ash comes into contact with acidic groundwater, it will release 
copious amounts of arsenic, selenium, cadmium and other toxic contaminants to the 
groundwater.  This contamination will be drawn by KiPower’s pumping scheme (described 
below) in the direction of the Wilge River. Soaking of the ash foundation of the landfill may also 
create critical instability.  

 
3. KiPower’s groundwater monitoring plans are inadequate for timely detection of heavy 
metal contamination from the Ash Disposal Facility.  
 
For most heavy metals, KiPower’s groundwater monitoring plan fails to: (1) analyze for total 
concentration rather than dissolved concentration (probably to minimize detection of levels that 
violate regulatory standards); and (2) sample and test more than once per year (WUL, page 22). In 
addition, the monitoring plan does not require any sampling for common metals found in coal ash, 
including arsenic, boron, lithium, molybdenum and radium (WUL, page 22).  Furthermore, the WUL 
does not require monitoring to continue after closure of the plant, even though the ADF will remain a 
potent source of contamination for many decades.  
 
4. KiPower’s wetland offset plan does not provide meaningful mitigation of pollution of 
the Wilge River by the KiPower site.  
 
KiPower intends to destroy 208,000 square meters (20.8 hectare) of wetlands to construct their ADF 
and power plant infrastructure.  KiPower proposes to “offset” the destroyed wetlands at projects 
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located west and southwest of their facility on land owned by their parent company, Kuyasa Mining, 
by removing several small dams on the Wilge River upstream of KiPower and removing exotic species 
on “agricultural land” (WULA, page 46). These “offset” activities will do absolutely nothing to reduce 
the harm from AMD, coal-ash leachate, and other contaminant releases occurring at the KiPower site.  
 
5. KiPower’s failure to disclose analytical methods and the gaps in data create 
unacceptable uncertainties that the project w ill meet environmental standards. 
 
KiPower fails to divulge field methods used to sample monitoring wells, analytical methods for 
chemical parameters, and actual laboratory analytical reports in either the WULA or the FEIR.  
KiPower should be compelled to produce this information so that independent evaluations can be 
based on the actual data instead of on KiPower’s incomplete or misleading summaries. 
 
6. KiPower’s coal ash disposal facility sited w ithin and atop the abandoned coal mine at 
Pit H w ill allow  contaminated groundwater to flow  to the Wilge River.  
 
KiPower intends to build a large portion of the ADF on top of old mine workings at Pit H, which 
includes a large mine pool.  KiPower states that the pooled water in Pit H is acidic, and data buried in 
a sub-appendix of an appendix to the FEIR shows that the water is high in metals, indicating acid 
mine drainage from unremediated coal and mining spoils.  KiPower states that discharge of this water 
to the Wilge River will decrease the pH in the river and mobilize toxic metals.  Placing tens of millions 
of tons of alkaline coal ash in contact with, or in proximity to, acidic mine water places both 
groundwater and the Wilge River at great risk of contamination, particularly by sulphate and heavy 
metals.  Unfortunately, the WUL allows placement of the massive ash dump without a demonstration 
of effective mitigation plans.  Major deficiencies of the ADF design include:  
 

• Failure to produce a rehabilitation plan to address the as-yet-unquantified severity of the acid 
mine drainage (AMD) problem at the site. The absence of such a plan is acknowledged in the 
WUL (WUL, page 15).  

• The high risk of differential settlement beneath the liner above the backfilled mine pit, which 
threatens to rupture the liner.  KiPower admits that significant settlement will occur and that it 
cannot be predicted (WULA, section 2.7.10). 

• Failure to formulate a recovery and treatment plan for contaminated surface water pooled in 
Pit H.  KiPower admits that dumping an unknown volume of oxidized mine spoils in Pit H to 
“rehabilitate” the mine pool will displace a very large volume of polluted and acidic water that 
will require recovery and treatment.  However, there is no actual plan in the WULA or FEIR 
describing how KiPower intends to accomplish the recovery and treatment of water containing 
dramatically increased turbidity and concentrations of dissolved pollutants (WULA, section 
2.7.10; WUL, page 17). 
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• The failure to account for an increase in the local hydraulic head in the shallow aquifer in the 
vicinity of Pit H in response to the upward displacement of the mine-pool water, thus 
accelerating groundwater flow due to changes in the local water table position.  Filling of the 
mine pool with spoils will increase the flow velocity of contaminated groundwater by 
increasing the hydraulic head at the infilling pit, but KiPower has produced no engineering 
plans to recover, treat, or monitor that groundwater (WULA, section 2.7.10). Contaminated 
groundwater will flow at an accelerated velocity toward the river due to the backfilling, so 
timely implementation of a simultaneous monitoring and mitigation scheme is essential.   

• Failure to acknowledge the need to pump and treat contaminated mine pool water in 
perpetuity. The 48-million tons of coal ash (and approximately 1 million cubic meters of 
contaminated wastewater) in the ADF will be a permanent source of contamination. KiPower 
must develop a scientifically sound and detailed plan to continuously dewater the Pit H area, 
and properly handle and treat the ADF leachate and contaminated groundwater in perpetuity. 

• Failure to demonstrate the scientific validity of establishing a permanent “Environmentally Safe 
Water Level” of groundwater through perpetual pumping.  KiPower’s water-management 
scheme is based on two key concepts: (1) maintaining a pumping-induced “cone of 
depression” to draw groundwater flow toward the pit and away from the river; and (2) 
artificially maintaining groundwater at Pit H at the elevation of their so-called "Environmentally 
Safe Water Level” (ESWL) of 1525 meters above mean sea level (mamsl) for unknown 
decades.  KiPower’s scheme places the Wilge River at great risk by: (1) intentionally drawing 
contamination toward the pumping wells located between the river and the ADF and Pit H; (2) 
creating a situation where groundwater that would normally discharge to sustain river flow will 
be captured by pumping; (3) extracting water that is already in the river channel; and (4) 
reducing groundwater discharge to sustain riverbank wetlands that may initially have survived 
destruction by KiPower. 

•  Failure to submit any engineering designs for the pumping well network. KiPower has not 
produced the critical mitigation plan to prevent the migration of AMD and coal ash-impacted 
leachate toward the Wilge River and to prevent the flooding of the ADF with acidic Pit H 
water. KiPower admits that the pumping well network to maintain the ESWL at Pit H and the 
ADF “has not yet been designed.”  KiPower has simply identified the location where an 
unknown number of wells will be installed.  Wells placed in the area identified by KiPower 
cannot create the 1525 mamsl head distribution shown in FEIR Appendix L3, Figure 7.2.2(A) 
(WUL, page 17). 

 
7. The environmental cost of the plant far outweigh its benefits.   
 
The modest power output claimed for the KiPower facility is highly disproportionate to the large 
quantities of coal, limestone, and water that will be consumed to produce the electricity and the many 
millions of tons of toxic coal ash that will become a permanent legacy of the power plant. This small 
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plant will produce a tremendous amount of toxic waste on an environmentally vulnerable site where 
disposal options are severely constrained.  
 
In sum, it is my general opinion as a professional hydrogeologist that the KiPower facility is poorly 
considered, poorly assessed, and intentionally misrepresented with regard to the groundwater system 
and the Wilge River.  The very significant environmental costs associated with the KiPower facility 
dwarf its limited benefits.  I fail to see how this project can be completed in a way that resolves that 
imbalance. 
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I.   Introduction and Purpose 
 

The purpose of this report is to identify key water resource and waste disposal issues related 
to the release of coal ash-related contaminants to the aqueous environment by the proposed 600-
megawatt KiPower (Pty) Ltd coal-fired, electric power plant near the town of Delmas in Mpumalanga 
Province, South Africa (Figure 1).  KiPower is a subsidiary of Kuyasa Mining, and the sole source of 
coal proposed to be used at the KiPower plant is low-quality coal rejects from the nearby Delmas Coal 
mine, which is another subsidiary of Kuyasa Mining.  Unremediated coal mine pits and mining spoil 
heaps of Ikhwezi Colliery are located at KiPower’s proposed facility. 
 

KiPower’s Integrated Water Use Licence Application Report (WULA) and Environmental Impact 
Assessment (FEIR) report (Jones & Wagener, 2015 and 2014, respectively) indicate that 83.4 million 
tons of this low-quality coal will be consumed over the 30-year lifespan of the power plant.  KiPower 
will be using circulating fluidized bed (CFB) technology, which will require an additional 13.2 million 
tons of limestone to be burned with that coal.  By burning this low-quality coal in CFB boilers, KiPower 
will produce a disproportionately large quantity of combustion byproducts that are collectively called 
coal ash (specifically, fly ash and bed/bottom ash).  KiPower reports that their low-grade coal will 
produce ash that is approximately 58 percent of the weight equivalent of the coal consumed, fully 
double the average 29 percent ash content of coal burned in South African power plants (Pretorius et 
al., 2015).  Specifically, the FEIR estimates that nearly 48.7 million tons of coal ash will be produced 
and disposed over the 30-year lifetime of the KiPower plant. 
 

Coal ash is the non-combustible residue produced during the burning of coal. The ash is 
essentially the non-carbon mineral matter that is naturally present in coal, and the ash residuum 
concentrates the coal’s constituents that are not burned and lost as a gas.  As a result, coal ash has 
most of the same elemental constituents as the parent coal, but at much higher concentrations.  Coal 
ash often contains high, and potentially toxic, concentrations of many substances that can pollute any 
water that comes into contact with the ash.  That polluted water is commonly called leachate, and it 
tends to be alkaline (high pH) and enriched in numerous substances, especially sulfate (SO4) and 
boron, as well as toxic heavy metals, such as arsenic, cadmium, chromium, lead, molybdenum, and 
selenium.  Coal ash leachate will commonly escape the ash and enter and contaminate natural 
groundwater and surface water systems.  Because of the vast quantities of coal ash produced,  
historically-poor disposal practices, and widespread evidence of environmental damage from coal ash 
leachate to water resources, the United States Environmental Protection Agency (USEPA) recently 
increased regulatory requirements for ash handling, disposal, containment, remediation, and 
environmental monitoring (USEPA, 2015). 
 

A quantitative evaluation of the mobilization of trace metals from coal-burning power plants 
indicates that modern electrostatic filters can filter out 99.8% of particulate matter, and thus the 
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environmental impact of most of the metals from coal-burning power plants will be due mostly to the 
releases from solid wastes (Bignoli, 1989; Sabbioni et al., 1984).  Analyses of trace metals present in 
the coal revealed that of the total mobilization of these metals in the combustion process, most of the 
metals were retained in the solid waste and only a very small percent was lost to atmospheric stack 
emissions.  For example, for trace metals, arsenic, cadmium, chromium, lead, antimony and selenium, 
97%, 97.2%, 99%, 97.5%, 97.7% and 91.5% of the total mobilization of each of these metals, 
respectively, was retained and concentrated in the coal ash. (Sabbioni et al., 1984). 
 

Numerous researchers have documented adverse environmental impacts caused by coal ash 
to groundwater and surface waters, plants, aquatic life, and other organisms worldwide. The major 
environmental impacts include: leaching of potentially toxic substances into soils, groundwater and 
surface waters; hindering effects on plant communities; and the accumulation of toxic elements in the 
food chain (Carlson, and Adrino, 1993; Elseewi et al., 1980; Phung et al., 1979; Menon et al., 1990; 
Sandhu et al., 1993).  Leaching of contaminants from coal ash disposal sites produces a measurable 
release of metals into the environment from both old and new ash deposits, and peak leaching of 
hazardous chemicals occurs many decades after disposal and can persist for hundreds of years. (e.g., 
USEPA, 2010).  Thus, ash disposal sites are potential sources of groundwater and surface water 
contamination for many decades after ash deposition has ceased (Sandhu et al., 1993).  
 

Coal ash damages ecosystems by the leaching of heavy metals and other constituents, such 
as sulfates, chlorides, sodium, boron, manganese, iron, selenium, arsenic, lead, chromium, nickel, 
copper and zinc, and those substances can be released at toxic concentrations into groundwater and 
surface water.  Researchers have documented the negative effect of coal ash on the physiology, 
morphology and behavior of aquatic organisms and the health of aquatic ecosystems (Rowe at al., 
2002).  A large number of metals and trace elements are present in coal ash, and some are rapidly 
accumulated to high concentrations in aquatic organisms. Specifically, researchers have documented 
extensive damage to fish populations from selenium leaching from coal ash landfills throughout the 
United States.  
 

The placement of CFB coal ash in opencast coal mines has been documented in the United 
States to cause adverse environmental impacts. The practice of disposing of coal ash in opencast 
mines was studied by the National Academy of Sciences (NAS), the most prestigious scientific 
research institution in the United States.  In a report published in 2006, the NAS determined the 
practice to be potentially unsafe and concluded “the presence of high contaminant levels in many 
(coal ash) leachates may create human health and ecological concerns at or near some mine sites 
over the long term” (NAS, 2006).  
 

In fact, serious contamination has been documented at numerous opencast mine sites in the 
United States where CFB coal ash has been disposed.  In a multi-year study of 15 coal ash minefill 
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sites in Pennsylvania (CATF, 2006), coal ash made water quality worse at 10 of the 15 mines.  At the 
other five sites, there was not enough monitoring data to determine whether adverse impacts were 
caused by the coal ash.  A review of the mine sites where coal ash was disposed revealed that: 

• Concentrations of contaminants, including manganese, aluminum, arsenic, lead, selenium, 
cadmium, chromium, nickel, sulfate and chloride, increased in groundwater and/or surface 
water after coal ash was disposed in the mines.   

• Contaminants increased from background concentrations (measured after mining) to levels 
hundreds to thousands of times federal drinking water standards.  

• Pollution was found downstream from coal ash disposal areas and sometimes well outside the 
boundary of the mines.  

 
The damage posed by CFB coal ash placed in opencast mines stems from the large volume of 

waste placed in these settings and contact of the ash with water.  Since groundwater or mine pools at 
mine sites are often highly acidic (low pH) due to acid mine drainage, the interaction of alkaline (high 
pH) ash with the acidic mine water can mobilize hazardous chemicals from the ash, especially sulfate 
and toxic heavy metals.  The production of contaminated leachate in the mine environment often 
leads to uncontrolled off-site flows of polluted surface water and groundwater.  Opencast mines 
present a highly fractured underground environment where travel of leachate is facilitated by the 
cracks and voids in the subsurface environment.  Therefore, contamination at highly fractured mine 
sites can often be severe and very difficult to remediate due to the massive quantities of overburden 
and multiple pathways for the flow of polluted groundwater.  
 

Ikhwezi Colliery operated two opencast mines named Pit G (57.0 hectares) and Pit H (87.2 
hectares) on the west and east sides of the Wilge River, respectively (Figures 2 and 3).  Both remain 
unremediated, and include large volumes of mine spoils and open pits containing pooled water.  
KiPower proposes to build their power plant immediately south of Pit G, and they intend to build a 
substantial part of the associated coal ash disposal facility (ADF) over the Pit H mining operation, 
which includes a large central pit that currently contains pooled water contaminated by constituents 
liberated from mining spoils (Figure 3). 
 

A key part of KiPower’s plans to develop the ADF involves the partial filling of that main pit 
with  mining spoils, an action that will displace the acidic and contaminated mine water, and will place 
the groundwater system and the Wilge River at increased risk of becoming polluted by mining-related 
contaminants.  After partial filling of Pit H, KiPower intends to place coal ash in the former mine pool 
area, thus moving the ash dangerously close to the acidic mine water. KiPower’s mitigation plan to 
avoid release of large amounts of acidic water and coal ash leachate to the Wilge River is to install 
pumps between the pit and the river and (perhaps permanently) pump groundwater away from the 
pit so that it does not flood the ash dump.  



 

 
 

September 6, 2017    Page 16 of 62 
 

Figure 1: Location of the KiPower site relative to local towns and the Delmas Coal fuel 
source (Final WULA Report, 2014, Figure 2-1; the large eastern area marked in red is the proposed ash disposal facility) 
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Figure 2: Southward view of the Wilge River from the R50 bridge (KiPower’s sampling 
location 315) showing piles of mining spoils for the abandoned coal mines at Pit 
H (east/left) and Pit G (west/right) at the KiPower site (Street View, Google Earth, 2017) 

 

 
 
Figure 3: Location of abandoned coal mines at Pit G and Pit H showing mining spoils and 
water-bearing pits at the KiPower site and ADF (The annotated 2017 Google Earth image includes shapes 

of the power plant and ADF that were estimated from Figure 8-2 in the WULA.) 
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Obtaining, handling, treating, recycling, and disposing of water is a significant issue for the 

KiPower plant, in part because this portion of South Africa is semi-arid grasslands, and the surface 
water resources surrounding the proposed power plant are limited and already classified as “stressed” 
by the South African government.  The modest power output claimed for the KiPower facility is highly 
disproportionate to the risk to the Wilge River and Olifants River catchment posed by the tens of 
millions of tons of toxic coal ash that will remain as a permanent potential source of pollution at the 
power plant site. 
 
  Although groundwater is sometimes considered to be distinct from surface water bodies (e.g., 
the Wilge River), these two systems are in direct communication and exchange through the processes 
of groundwater recharge and discharge (Winter et al., 1999).  Indeed, many surface water bodies 
only exist because of constant replenishment by groundwater discharging to the channel that holds 
the surface water.  Therefore, polluted groundwater can contaminate surface water, and vice versa 
(Winter et al., 1999).  My report will sometimes treat the topics of subsurface groundwater and 
surface water separately, but they remain intimately related parts of a larger aqueous environment. 
As described below in Section IV.1.a, it is my opinion that the Wilge River is fed by groundwater 
discharge at and near the KiPower site, and contaminated groundwater produced from Pit H 
and KiPower’s ADF is destined to enter and contaminate the Wilge River. 
 
   
II.   Qualifications 
 
 I am a Senior Hydrogeologist and the Director of Environmental Services at Groundwater 
Management Associates, Inc. (GMA).  My opinions in this report are based upon my education, 
professional training, and experience with environmental assessments involving soil, surface water, 
and groundwater conditions, both their natural characteristics and impacts from human activities.  I 
have evaluated environmental assessments of coal-fired power plants, open-pit and mine-reclamation 
disposal of coal ash, and the associated impacts of coal ash on surface and subsurface geologic media 
(e.g., groundwater) in Alabama, Arizona, Maryland, North Carolina, and India.  My opinions of 
KiPower’s WULA, FEIR, and related documents produced for the proposed facility are based on 
widely-accepted principals of geology and hydrogeology, common industry practices, documents 
provided to me, and publically-available information.  I reserve the right to modify or amend any 
opinion described herein upon consideration of additional information and data that may become 
available.  My resume is provided in Appendix I. 
 

 
 

   _________________________ 
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   Steven K. Campbell, Ph.D, PG 
   Senior Hydrogeologist 

 
 
III.   Information Reviewed 
 
 I have reviewed the following documents and sources of information during my evaluation of the 
DEIS.  This is not a comprehensive list of all information pertinent to my evaluation and opinions. 
 

Bignoli, G. (1989). Health and Environmental Impact of Chromium Release from Coal Ash, Journal of 
Coal Quality, Volume 8, pages 72-81. 

Carlson, C.L., and Adriano, D.C., 1993, Environmental Impacts of Coal Combustion Residues, Journal 
of Environmental Quality, Volume 22, pages 227-247. 

Deschamps, R.J., 1998, Using FBC and Stoker Ashes as Roadway Fill: A Case Study, Journal of 
Geotechnical and Geoenvironmental Engineering, Pages 1120-1127. 

Elseewi, A.A., Page, A.L., and Grimm, S.R., 1980, Chemical Characterization of Fly Ash Aqueous 
Systems, Journal of Environmental Quality, Volume 9, page 424. 

Jones & Wagener, 2014, Environmental Impact Assessment for the Construction of a 600 MW 
Independent Power plant and Associated Infrastructure for KiPower (PTY) Ltd near Delmas in 
Mpumalanga 

Jones & Wagener, 2015, Integrated Water Use Licence Application Report for the Construction and 
Operation of a 600 Mega Watt Independent Power Plant and Associated Infrastructure for Kipower 
(Pty) Ltd near Delmas in Mpumalanga (Final Report; December 2014) 

McCarthy, T.S., 2012, The impact of acid mine drainage in South Africa. South African Journal of 
Science, Volume 107, Issue 5/6, Article #712, 7 pages. 

McCarthy T.S. and Humphries, M.S., 2013, Contamination of the water supply to the town of Carolina, 
Mpumalanga, January 2012. South African Journal of Science, Volume 109, Issue 9/10, Article 
#2012-0112, 10 pages. 

Menon, M.P., Ghuman, G.S., James, J., Chandra, K., and Adiano, D.C.,1990, Physico-Chemical 
Characterization of Water Extracts of Different Coal Fly Ashes Fly Ash-amended Composts, Water 
Air Soil Pollution, Volume 50, page 343. 

National Academy of Sciences (NAS), National Research Council of the National Academies, 2006, 
Managing Coal Combustion Residues in Mines, Washington, DC, The National Academies Press  

Phung, H.T., Lund, L.J., Page, A.L., and Bradford, G.R., 1979, Trace Elements in Fly Ash and Their 
Release in Water and Treated Soils, Journal of Environmental Quality, Volume 9, page 171. 
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Pretorius, I., Piketh, S., Burger, R., and Neomagus, H., 2015, A perspective on South African coal 
fired power station emissions. Journal of Energy in South African, Volume 26, Number 3, pages 27-
40. 

Republic of South Africa, 2017, Department Water and Sanitation, Water Use Licence (WUL), Licence 
No: 04/B20E/ABCGI/4423, Kipower (Pty) Ltd: 600 MW Coal-Fired Power Plant (20/02/2017) 

Rowe, L.C., Hopkins, W.A., and Congdon, J.D., 2002, Ecotoxicological Implications of Aquatic Disposal 
of Coal Combustion Residues in the United States: A Review, Environmental Monitoring and 
Assessment, Volume 80, page 207. 

Sabbioni, E., Goetz, L., and Bignoli, G., 1984, Health and Environmental Implications of Trace Metals 
Released from Coal-Fired Power Plants: An Assessment Study of the Situation in the European 
Community, The Science of the Total Environment, Publication 40, pages 141-154. 

Sandhu, S.S., Mills, G.I., and Sajwan, K.S., 1993, Leachability of Ni, Cd, Cr, and Ash from Coal Ash 
Impoundments of Different Ages on the Savannah River Site, in Keefer, R.F., Sajwan, K. S. [eds.], 
Trace Elements in Coal and Coal Combustion Residues, Lewis Publishers, Boca Raton, Florida. 

United States Environmental Protection Agency (USEPA), 1998, Report to Congress Wastes from the 
Combustion of Fossil Fuels, Volume 2 Methods, Findings, and Recommendations 

United States Environmental Protection Agency (USEPA), 2009, Characterization of Coal Combustion 
Residues from Electric Utilities--Leaching and Characterization Data, EPA/600/R-09/151 

United States Environmental Protection Agency (USEPA), 2010, Office of Soild Waste & Emergency 
Response, Human and Ecological Risk Assessment of Coal Combustion Wastes 2-4 (draft). 

United States Environmental Protection Agency (USEPA), 2015, Hazardous and Solid Waste 
Management System, Disposal of Coal Combustion Residuals from Electric Utilities, Final Rule, 40 
CFR Parts 257 and 261 

Winter, T.C., J.W. Harvey, O.L. Franke, and Alley, W.M., 1999, Ground Water and Surface Water - A 
Single Resource, United States Geological Survey, United States Geological Survey Circular 1139, 
Denver, Colorado. 

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

[Note: Appendices to Jones & Wagener’s FEIR (2014) and WULA (2015) include numerous stand-alone reports 
by Jones & Wagener and other firms. Those appendices are identified where appropriate within this expert 
report, but they are generally not described by title and they are not listed here as individual reports even 
though several were evaluated in detail.] 

 
 
IV. Observations and Opinions Regarding the KiPower Facility and Water Resources  
 
 I reviewed the WULA, FEIR, numerous appendices to both documents that are often stand-
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alone reports (e.g., WULA Appendix H1 titled “Integrated Water and Waste Management Plan” 
(IWWMP)), and other pertinent documents or source materials.  My objective was to identify and 
evaluate some of the areas of concern regarding water resources, pre-existing environmental 
contamination, and the contamination that may or will result from construction and operation of the 
KiPower facility.  KiPower acknowledges that many components of their documents overlap in scope 
and content as a consequence of their “integrated authorisation process” (WULA, page 8).  Therefore, 
I am implicitly identifying applicability to all other KiPower documents and/or KiPower’s licensing 
efforts when I cite one source of information (i.e., the WULA or FEIR) in my report. 
 
 Section IV is divided into two subsections focused on groundwater and surface water issues, 
although the interactions of these two hydrogeologic systems are identified when appropriate.  
Although I have identified many critical issues regarding the proposed KiPower facility, my report is 
not intended to be a complete assessment of the numerous known or potential environmental issues 
at the KiPower site, nor is it a comprehensive evaluation of issues that may occur during, or result 
from, operation of the power plant for 30 years.  For example, my report does not identify, evaluate, 
or critique petroleum-related contamination issues and risks that KiPower reports for their proposed 
facility.  Nor does my report address the extent of pollution caused by the failure to properly 
rehabilitate the coal mine workings at the proposed KiPower facility. 

 
IV.1 KiPower’s Failure to Characterize the Site’s Groundwater Hydrogeology 
 

I have identified numerous shortcomings and environmental concerns with KiPower’s evaluation 
and interpretation of the groundwater system at and near the proposed facility.  KiPower’s 
groundwater assessment and interpretations critical to the WULA and water-related permit 
applications and terms contain numerous important failures that undermine KiPower’s plans, 
including: 
• Failure to adequately characterize, interpret, and integrate the geologic and hydrogeologic 

setting of the KiPower facility on both sides of the Wilge River. 
• Failure to install a monitoring-well network suitably located and constructed to reveal the 

hydraulic and geochemical setting of shallow groundwater at the KiPower facility. 
• Failure to provide an assessment of the deeper hydraulically-confined fractured-rock aquifer 

system at the KiPower facility. 
• Failure to establish a meaningful baseline for existing groundwater conditions, including zero 

assessment of seasonal variations in water levels and groundwater quality. 
• Failure to install even a single monitoring well at a location capable of intercepting existing the 

full extent of contamination emanating from the unreclaimed coal mines, especially Pit H. 
• Failure to correct that critical gap in groundwater monitoring capability, including the absence of 

any monitoring boreholes between the ash disposal facility (Pit H) and the Wilge River.  This 



 

 
 

September 6, 2017    Page 22 of 62 
 

failure prevents all future groundwater monitoring from detecting impacts from the coal ash 
dump. 

• Failure to establish a monitoring program that would test for common toxic coal ash 
contaminants in groundwater released from the ash disposal facility.  

 
IV.1.a General Geomorphic, Geologic, and Hydrogeologic Setting of the KiPower 
Site 
 
The proposed KiPower facility is composed of the power plant infrastructure located on the 

west side of the Wilge River and the coal ash disposal facility (ADF) located east of the river (Figure 
1).  The facility is located in an area of low topographic relief that hosted historic coal mining on the 
east and west sides of the Wilge River.  That mining legacy includes very large piles of unreclaimed 
mining overburden and coal rejects (mine spoils; Figure 2) and two opencast coal mines formerly 
operated by Ikhwezi Colliery as Pit G and Pit H (Figure 3).  Those mines and smaller pits contain 
polluted surface water, and KiPower describes the water pooled in the eastern “Pit H” mine as “acidic” 
(e.g., WULA, page 132).  KiPower provides limited description of those important geochemical 
characteristics for mine pit surface water, including no analysis of toxic heavy metals. In addition, 
KiPower has installed no groundwater monitoring wells in locations to detect the “acidic” mining-
impacted groundwater. See Figure 4.   These analytical deficiencies are most relevant for Pit H 
because KiPower proposes to place its massive coal ash dump in and atop that mine.  KiPower 
proposes to partially backfill Pit H with mine spoils, install a composite liner, and dump coal ash waste 
in the lined pit and adjacent areas that presently contain mine spoils (see Section V below).  Acid 
mine drainage in the vicinity of the KiPower site and Wilge River is addressed below in Section IV.2 
regarding surface water issues. 
 

The proposed KiPower facility on the east and west sides of the Wilge River is underlain by a 
complex group of fractured sedimentary and igneous rocks that are covered by varying thicknesses of 
in situ weathered rock residuum and unconsolidated alluvial deposits of the Wilge River.  Geologic 
complexity is ignored in the WULA and FEIR, although KiPower’s seven (7) borings advanced in 2012 
reveal a diverse hydrogeologic setting that includes a hydraulically-unconfined and unconsolidated to 
semi-consolidated porous media (e.g., sandy) aquifer and an underlying fractured-rock aquifer.  The 
boreholes (Figure 4) form wells open to a complex sequence of weathered sedimentary rock, and 
locally to fractured and unweathered igneous rock (all of borehole KGW-B6).  These shallow wells 
contain groundwater at varying depths below the land surface (Figure 4).  KiPower admits that the 
shallow aquifer is “highly susceptible to surface induced impacts and activities, due to the unconfined 
and semi-unconfined piezometric conditions that occur within the aquifer” (WULA, page 53). 

 
Basic hydrogeologic principles indicate to me that hydraulically-confined fractured-rock 

aquifers undoubtedly exist below KiPower’s shallow boreholes (26-37 meters deep), but KiPower 
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made no effort to evaluate the deeper fractured-rock aquifer system.  These deeper aquifer systems 
may act as long-term repositories of contamination derived from shallower portions of the 
groundwater system, and they are resources commonly used by agriculture and other entities.   

 
 KiPower claims that "The groundwater contribution to surface stream base flow is low at 
between 0mm and 10mm" (WULA, page 53).  Although KiPower does not specify the source of that 
claim or where that discharge rate might pertain, it appears to be a generic statement taken from a 
1986 publication that is not specific to the Wilge River at or near the KiPower site.  It is not a difficult 
field task for KiPower to measure the difference in flow volume for the section of the river between 
their upstream and downstream surface water sampling points, thus quantifying the groundwater 
contribution.  However, once again, KiPower has elected not to investigate the most basic hydrologic 
characteristics of their proposed facility. Even a simple examination of an aerial photograph covering 
any significant length of the Wilge River or its tributaries indicate that the flow volumes appear to 
increase downstream. Furthermore, the Wilge River flows even when no rain has fallen in the 
watershed in many days or weeks.  Collectively, these data indicate to me that the Wilge is generally 
a “gaining stream” that is fed and sustained by groundwater discharging through the banks and 
channel of the river (Winter et al., 1999).  It is my opinion that the Wilge River is fed by groundwater 
discharge at and near the KiPower site, and thus any contaminated groundwater produced from Pit H 
and the ADF is destined to enter and contaminate the Wilge River. 

 
 Contaminated groundwater from Pit H and the ADF will flow toward the Wilge River from 

both the shallow aquifer and the deeper aquifer systems.  Therefore, it is critical to understand the 
interconnections between aquifers, directions and rates of flow, and capacity to hold and transmit 
water (and contamination).  Because KiPower did not adequately investigate both the shallow and 
deep groundwater systems, this critical information is absent from their report, computer models, and 
generic estimations of impacts from the power plant.  

 
In other words, KiPower’s limited information is sufficient to demonstrate that the site’s 

groundwater and surface water are particularly susceptible to pollution from surface activities, such as 
AMD, coal ash leachate, and other waste disposal.  However, KiPower failed to perform the 
fundamental studies necessary to understand and quantify both the deep and shallow pathways in 
the groundwater system through which surface pollution will enter and impact groundwater and the 
Wilge River.  
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Figure 4: Locations of KiPower’s 7 open-borehole wells and depths to groundwater in 
meters below the surface at the power plant (western purple box) and ADF 
(eastern purple polygon) (FEIR Appendix L3, Figure 6.4.2; modified to label boreholes in red) 

 

 
 
 

IV.1.b KiPower’s Assessment Does Not Define the Spatial Distribution and 
Migration Pathways for Groundwater 
 
In mid-2012, KiPower advanced only seven (7) shallow boreholes to evaluate the geologic 

complexity and hydrogeologic conditions over an area of approximately 2 million square meters (200 
hectare) bisected by the Wilge River (Figure 4).  KiPower claims that an additional seven (7) 
boreholes of undisclosed origin are located somewhere at the site, but only three of the wells were 
reportedly used for sampling and/or water levels, supposedly because the other wells were missing or 
“locked” (FEIR, Appendix L3, page 35). Unfortunately, those seven older wells are not shown on 
maps provided by KiPower, and it does not appear that those three additional water-level 
measurements were actually used.  Even if all 14 boreholes were available and used by KiPower, this 
would still be an inadequate number of wells, even if they were distributed evenly across the 200 
hectares.  The KiPower site encompasses an area far too large and hydrologically complex to 
characterize and monitor with fourteen boreholes, including the seven “new” wells that we know are 
shallow.  At similar sites in the United States, where wells monitor similarly-sized waste disposal 
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areas, it is common to install dozens of wells, both shallow and deep, around the perimeter of a site. 
The number of wells must be proportional to the complexity of the site, and in this case, particularly 
due to the presence of the former surface mine and existing contamination, the site is exceptionally 
complex.  A basic rule of thumb proposed to the USEPA in 2010 is that the minimum number of non-
background monitoring points should be three plus one for every 150 meters of downgradient and 
cross-gradient perimeter of the disposal unit.  KiPower comes nowhere close to this density of wells 
around the perimeter, let alone conducting any pre-disposal assessment of groundwater 
contamination located inside the perimeter.  
 

KiPower reports that the depth to groundwater in late 2012 (summer) ranged from 
approximately 2.5 to 18.7 meters below grade (Figure 4), with significant differences in average 
depth to groundwater claimed on the east (~10 meters) and west (~3 meters) sides of the Wilge 
River.  This apparent difference in depth to groundwater merely reflects the deeper water levels 
measured in the two wells located closest to Pit H (i.e., KGW-B4 and KGW-B5, Figure 4).  KiPower’s 
wells do not penetrate the deeper hydraulically-confined aquifer, so KiPower’s wells: (1) cannot be 
used to distinguish water levels in the two different aquifer systems beneath the site; (2) cannot be 
used to evaluate the vertical component of groundwater flow; and (3) cannot be used to determine 
any aspect of the groundwater system in hydraulically-confined portions of the underlying fractured-
rock aquifer. 
 

Delineating and quantifying the three-dimensional pattern of groundwater flow is a critical task 
that KiPower failed to complete.  Contaminants dissolved in groundwater will generally move with the 
prevailing groundwater flow away from the contamination source, so it is imperative that KiPower 
knows where and how groundwater is moving in order to: (1) identify and correct deficiencies and 
spatial gaps in the monitoring-well network; (2) intercept and identify as soon as possible when a 
contaminant has impacted groundwater quality; (3) understand the time and space context of that 
migrating contamination, especially relative to sensitive groundwater receptors such as wetlands and 
the Wilge River; and (4) inform and support remediation strategies that will restore the quality of the 
polluted groundwater.  Unfortunately, KiPower simplistically depicts groundwater flowing horizontally 
(Figure 5), which is fundamentally incorrect for unconfined to semi-confined aquifers because: (1) 
flow paths are three dimensional and locally complex; (2) groundwater generally follows curving 
pathways directed toward discharge areas at nearby surface water bodies (including the Wilge River); 
and (3) the near-surface flow patterns evaluated through KiPower’s shallow wells are inherently 
different from flow patterns present within the unassessed and hydraulically-confined fractured-rock 
aquifer at depth.   

 
 

Figure 5: KiPower’s interpretation of the groundwater equipotential surface (FEIR Appendix 

L3, Figure 6.4.3; modified to show representative groundwater-flow paths (blue) based on KiPower’s contouring) 
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KiPower states that “…groundwater below the proposed power plant flows in an east, north-

east direction and that the groundwater beneath the proposed Ash Disposal Facility flows in a 
western direction. Both of these sites show that the groundwater flows towards the lowest point in 
this area, which is the river” (EIA, Appendix L3, page 31).  KiPower’s water-level map showing the 
distribution of hydraulic head (groundwater equipotential surface) shown as Figure 5 indicates that 
every single monitoring well is located hydraulically upgradient of areas that are more likely than not 
contaminated by AMD from the unrehabiitated coal mines and mining spoil piles.  Note that KiPower’s 
equipotential contour lines do not reflect where they cross a surface water body, implying that the 
groundwater is in a hydraulically-confined aquifer at depth such that the groundwater does not 
discharge directly to the river, which is fundamentally incorrect for this unconfined, shallow aquifer 
system.  It is also apparent that a huge portion of the area showing equipotential contours in the 
vicinity of Pit H and the Wilge River have no data points (wells) to justify KiPower’s interpretation of 
the groundwater system.  In sum, KiPower’s conclusions concerning groundwater flow are totally 
unsupportable due to a fundamental lack of data, and the result is a grossly incomplete 
characterization of the hydrologic environment.  
 

IV.1.c The KiPower Groundwater Monitoring-Well Network Is Inadequate to Allow 
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Detection and Monitoring of Contamination Originating at the ADF 
 
In addition to the problems identified above, the existing monitoring-well network described 

above provides no meaningful way to monitor groundwater contaminated by leachate from coal ash 
disposed at the ADF.  Basic hydrogeologic concepts indicate to me that a downward-directed 
hydraulic gradient occurs at and near the former Pit H mine and across much of the proposed ADF, so 
any acid mine drainage or coal ash-contaminated groundwater will move preferentially downward 
rather than horizontally, thus evading detection at KiPower’s monitoring wells.  Contaminant 
migration pathways are likely to become much more complicated once the polluted groundwater 
enters deeper, unweathered, and hydraulically-confined portions of the fractured-rock aquifer.  The 
lack of any monitoring well located within existing or future contamination sources areas (e.g., coal 
ash dump within an abandoned mine), and in areas hydraulically-downgradient of those source areas, 
are major defects of KiPower’s WULA and FEIR.  It is also a major defect of KiPower’s evaluation that 
no wells are positioned or constructed to detect contamination that migrates downward through the 
aquifer.  Only well KWG-B4 (Figure 5) is in a position to potentially allow monitoring of a tiny portion 
of the shallowest groundwater contamination resulting from coal ash disposed in KiPower’s ADF.  By 
comparison, ash-disposal facilities in the United States similar in size to KiPower’s ADF are commonly 
monitored using a network of multiple-well clusters that tap two or more aquifers at varying depths, 
and USEPA regulations require monitoring wells located intentionally within contaminant source areas 
and at locations hydraulically-downgradient of those source areas in order to intercept migrating 
groundwater contaminants (USEPA, 2015).  KiPower’s monitoring plan for the ADF and other pollution 
source areas does not include installing any additional wells to rectify the woefully inadequate 2012 
network. 
 

Glaring defects in the number, placement, and construction of KiPower’s existing monitoring-
well network place the Wilge River at a significant risk from ongoing discharge of contaminated 
groundwater emanating from the mines and mine spoils (Figure 3).  The risk posed to water quality in 
the Wilge River is multiplied by KiPower’s plan to intentionally dump many millions of tons of coal ash 
in a former mine area characterized by a downward-directed hydraulic gradient, and those downward 
groundwater flow paths will naturally sweep contaminants under and/or around the deficient 
monitoring-well network to discharge points in the river.  KiPower acknowledges that their computer 
modeling “indicated some (groundwater contaminant) plume movement (away from Pit H and) 
towards the river” (WULA, page 110).  This statement alone should be enough reason to compel 
KiPower to address the many concerns that I raise in this report about their incomplete hydrogeologic 
assessment and their woefully inadequate monitoring-well network. KiPower’s purported mitigation 
plan to prevent groundwater contamination from reaching the river is to establish a pumping network 
that captures the contaminated groundwater at the river’s edge. I discuss below in Section V why this 
scheme will fail, and how it will actually put the Wilge River at increased risk.  
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CFB coal ash and its leachate tend to be alkaline (high pH), so acidification of the ash by 
existing and future AMD form the mining spoils will liberate contaminants, including toxic heavy 
metals (USEPA, 2009).  KiPower specifically states that “Pit H water is acidic”, it “could seep into the 
ash disposed onto it, resulting in acidification of the ash body leachate”, and that “acidification of the 
ash would release additional metals into the leachate” (WULA, pages 131-132).  The acidic and 
contaminated groundwater at the Pit H mine has great potential to further liberate toxic contaminants 
from coal ash that present a direct threat to the Wilge River from groundwater discharge.  This threat 
is exacerbated because the natural remediation function of riparian wetlands adjacent to Pit H was 
destroyed decades ago when the Wilge River was diverted to allow mining and because KiPower 
intends to destroy even more wetlands (see Section IV.2.e).   

 
IV.1.d KiPower’s Evaluation of Current and Future Groundwater Quality Is 
Inadequate  
 

 The groundwater sampling and testing reportedly conducted by KiPower are inadequate 
because they consist of a single round of samples collected in late 2012 (summer) from their seven 
boreholes, plus one older borehole (KGM-B5) at an undisclosed location “on the eastern side of the 
river (and) very close to the river” (FEIR Appendix L3, page 35).  Methods of sample collection and 
the actual laboratory analytical report are not provided by KiPower.  Table 1 shown below is all 
analytical data that KiPower has divulged concerning groundwater quality.  KiPower does not indicate 
if these data represent total or dissolved concentrations, but it is likely that KiPower only analyzed for 
dissolved concentrations, especially for metals, because dissolved concentrations are typically lower 
than total concentrations.  Water quality standards, whether South African National Standards (SANS) 
for drinking water or the Water Resource Quality Objectives (WRQOs) for the Wilge River, are based 
on the total concentration of the constituent in the water, not the dissolved concentrations. KiPower’s 
2012 analysis for only dissolved concentrations of most metals is echoed in the 2017 Water Use 
Licence (WUL), despite the regulatory reliance upon total concentrations. 
 
 
 
 
 
 
 
 
 
Table 1:  KiPower’s summary of groundwater analytical data for November and December  
 of 2012 (Table 6.6.2 of FEIR Appendix L3) 
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 Concentrations listed in Table 1 are color coded relative to SANS drinking water standard.  
Green values are reportedly in compliance with SANS 241:2006, orange values are marginally 
compliant (unsafe for long-term human consumption), and red values are noncompliant (unsafe for 
short-term consumption).  KiPower acknowledges that “no borehole at KiPower is fully compliant” 
with the SANS drinking-water limits (FEIR Appendix L3, page 36).  However, KiPower does not 
indicate that the SANS drinking water standards are the correct regulatory benchmark for evaluating 
groundwater quality, especially when that groundwater is discharging to a surface water feature such 
as the Wilge River that is regulated by the WRQOs specific to the catchment section at KiPower.  For 
many substances, the WRQO concentration limit is more restrictive than the SANS drinking water 
limit.  If the monitoring well analytical data were compared to the Wilge River WRQO limits (WULA, 
appendix H1, table 5-4), then it would be evident that at least one well sample exceeded those 
allowable limits for the following analytes; aluminum, calcium, chloride, conductivity, fluoride, 
magnesium, manganese, nitrogen (total, inorganic), potassium, sodium, and sulfate.  It is possible 
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that some of these elemental concentrations represent dissolved rather than total concentrations. 
 
 It is important to note that the values of many toxic trace metals (e.g., chromium) are listed in 
Table 1 as less than (<) a concentration that may not reflect the laboratory’s actual detection limit or 
quantitation level.  Therefore, it is possible that, for example, the laboratory identified chromium in 
many or all samples at a concentration only slightly less than the 0.01 milligrams per liter (mg/L) cut 
off listed by KiPower.  It is my opinion that the groundwater analytical data in Table 1, and KiPower’s 
interpretations of those data, should not be considered reliable indicators of groundwater quality in 
November and December of 2012 (summer) unless and until KiPower releases important information, 
including the method of sample collection, divulging if these data are for total or dissolved metal 
concentrations, and releasing the actual laboratory analytical report(s).   
 
 KiPower uses their flawed monitoring-well network to make claims about the predevelopment 
“background” quality of groundwater at their proposed power plant and the ADF.  However, KiPower 
has not conducted any sampling and testing since 2012, and they have made no effort to establish 
seasonal and annual variability in groundwater quality.  It is common industry practice to evaluate 
statistically a dataset representing an extended monitoring period of at least once per quarter for a 
year to make any interpretation of “background” water quality.  Collecting multiple samples over 
several seasons is a standard practice, and is often a regulatory requirement, because groundwater 
chemistry, like surface water chemistry, varies with precipitation patterns, temperature variations 
(e.g., evaporation and transpiration), chemical interactions with a contaminant source area, and 
processes occurring in that source area (e.g., rapid oxidation of coal spoil weathering and delivery to 
the subsurface during a warm and wet season).  KiPower has failed to establish an appropriate 
monitoring-well network, and they have not investigated adequately the ambient quality of 
groundwater across their proposed facility prior to dumping many millions of tons of coal ash that will 
remain at the property for many hundreds to thousands of years.  Significantly, KiPower has not 
divulged the quality of groundwater demonstrably downgradient of Pit H at or near the Wilge River. 
 
 It is my opinion that KiPower is not divulging to regulatory authorities the true extent of the 
contamination presently emanating from their unrehablitated mines.  KiPower has two obvious 
incentives for keeping this information from becoming public knowledge.  First, if the extent of acid 
mine drainage was quantified, the government may require KiPower to undertake extensive mine 
reclamation and expensive long-term water treatment.  Second, the presence of a severely 
contaminated mine pool and AMD-contaminated groundwater presents an obvious danger to the 
Wilge River, which KiPower’s power plant and associated ash dump would clearly exacerbate.  
Attention drawn to these problems and concerns may have significantly impeded licencing for 
KiPower’s project.  
 

IV.1.e KiPower’s Groundwater Quality Monitoring Plan Will Not Detect 
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Contamination from the AFD in a Timely or Complete Manner 
 
 KiPower’s historic and future groundwater monitoring plan is critically deficient in numerous 
ways, including: (1) the failure to analyze for total concentrations of most metals; and (2) the failure 
to test quarterly for most metals, including all trace and heavy metals, which are sampled only once 
per year during plant construction (WULA, page 158) and during the 30-year operational lifetime of 
the plant (WULA, page 161; see also WUL, Table 8); (3) failure to include common toxic heavy metals 
in the list of chemical parameters, most notably arsenic, boron, lithium, molybdenum, and radium 
(WUL, Table 8); and (4) the failure to establish a monitoring-well network that can detect 
contaminant plumes downgradient from the ADF and near the Wilge River (as described above).  
KiPower and the Department of Water Services do not attempt to justify these deficiencies. 
 
 Dissolved concentrations of metals are often lower than total concentrations, thus reducing 
the potential that contamination impacts will be identified or exceed a regulatory standard.  Once 
construction begins at KiPower’s facility, and through the planned 30 years of operation, KiPower only 
intends to sample and test groundwater for toxic heavy metals once a year, and even then only for 
dissolved concentrations. KiPower gives no explanation as to why no sampling for arsenic will occur, 
despite its common occurrence in elevated concentrations in coal ash-impacted groundwater. (NAS, 
2006)  KiPower’s monitoring plan does not help to protect the quality of groundwater, nor the Wilge 
River that receives discharge of that groundwater.  It is my opinion that groundwater pollution 
associated with the ADF and related contaminant source areas is (1) inevitable, and (2) 
will remain undetected and/or will be mischaracterized during the 30 years of plant 
operation, and for many decades thereafter, if KiPower’s plans in the WULA and the WUL 
are allowed to stand. 
 

IV.1.f KiPower’s Groundwater-Related Calculations, Models, And Simulations 
Cannot Be Relied Upon To Safeguard Both Groundwater And Surface Water From 
Coal Ash-Related Contamination 
 
I have not assessed KiPower’s methods and interpretations of the limited aquifer parameter 

data reported in appendices to the WULA and FEIR because the many deficiencies identified above 
regarding the construction, spatial distribution, and general utility of the monitoring-well network 
render the aquifer testing results and interpretations scientifically unreliable.  It is reasonable to 
conclude that any calculations, computer modeling, and simulations that KiPower constructs upon the 
hydrogeologic framework described in the WULA and FEIR cannot be reliable, even if the aquifer field 
testing, data reduction and interpretation, and modeling mechanics were each executed perfectly.  It 
is my opinion that KiPower’s simulations of site conditions and scenarios dependent on site-specific 
hydrogeology are fatally flawed.  A glaring example of KiPower’s inherently-unreliable simulations is 
the hydraulically-impossible geometry of the so-called “environmentally safe” groundwater level 
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resulting from pumping in order to “control” the distribution and migration of contaminated 
groundwater in perpetuity (see Section V.6 below). 
 
IV.2 Surface Water Hydrology and the Threat to the Wilge River from the KiPower 
Project  
 

IV.2.a Distribution Of Surface Water At The KiPower Site 
 

The Wilge River separates KiPower’s western plant site from their eastern ADF (Figure 2), and 
both areas have been mined historically for coal.  The Wilge River is a tributary to the Olifants River, 
and the South African government consider both watersheds to be stressed by pollution from mining 
and water withdrawals.  However, the Wilge River has relatively good water quality compared to the 
main Olifants and most other sub-catchments in the upper Olifants River catchment.  Because of its 
better water quality, the Wilge River acts as a safeguard in a highly-degraded system dominated by 
the poor water quality of the Olifants and Klein Olifants rivers.  It is for this reason that the 
Department of Water Affairs has designated the Wilge River as a Class 2 river system to protect the 
resource, and KiPower acknowledges that “no new impacts will be tolerated within this catchment” in 
order to “protect the surface water supply and quality” (FEIR, page 82).  Unfortunately, KiPower’s 
proposed coal ash dump site poses a substantial risk that toxic pollutants will enter and impact the 
Wilge River and its wetlands for many decades. 

 
More than a half-dozen mining-related ponds and pits that hold water are visible in Figure 3.  

It is my opinion that all of these surface water bodies undoubtedly originate from, and are sustained 
by, groundwater discharge because none is fed by streams or the river.  At least four of these water 
bodies are visible at Pit H (Figure 3).  Likewise, wetlands are present within the footprint of the 
proposed ADF (see Section IV.2.e), and wetlands generally reflect a very shallow water table that 
essentially coincides with the land surface.  These facts appear to contradict KiPower’s 
representations in item 5.5 of the South African Department of Environmental Affairs’ “Application for 
integrated environmental authorisation and waste management licence” (FEIR, Appendix E, page 17) 
that I have reproduced below as Figure 6.  Specifically, KiPower incorrectly claims that the ADF is not 
located (1) within an area with a shallow water table, and (2) adjacent to or above an aquifer.  If 
KiPower had provided accurate responses in WULA Section 5.5. that identified these obvious “fatal 
flaws,” it would have had to explain why the shallow aquifer system would not be harmed by the 
project.  At the very least, KiPower would have had to provide supporting data indicating the extent 
of the impact and an effective mitigation plan for minimizing harm.  Unfortunately, none of this has 
been done.  
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Figure 6: Item 5.5 of the “Application for integrated environmental authorisation and 
waste management licence” (FEIR, Appendix E, part of page 17, modified to enhance the subtle 

pale orange shading originally used by KiPower to indicate their responses) 
 

 
 
 IV.2.b Acid Mine Drainage At KiPower, Pit H Water Quality, And Potential Impact 
On The Wilge River 

 
A common problem of abandoned coal mines in South Africa is acid mine drainage (AMD) that 

can discharge (“decant”) into and contaminate surface water bodies (McCarthy, 2012).  Likewise, 
AMD degrades groundwater quality, and discharge of mining-contaminated groundwater is a source 
of adverse impacts to surface water bodies.  The Olifants River watershed has historic and ongoing 
AMD problems (McCarthy, 2012) that have dramatically lowered pH locally in streams and dams to 
values less than 4 (comparable to orange juice in acidity).  Low-pH AMD is typically laden with toxic 
constituents, including high concentrations of sulphate, chloride (salinity), total dissolved solids (TDS), 
toxic heavy metals, and other constituents.  For example, coal-related AMD within the Olifants River 
basin in Mumplanga Province has rendered formerly-potable surface water unsafe for human 
consumption (McCarthy and Humphries, 2013; McCarthy, 2012).  As a tributary to the Olifants River, 
continued contributions of relatively unpolluted water by the Wilge River are essential for the overall 
health of the already-stressed Olifants River. 
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KiPower has provided a minimalistic assessment of the quality of surface water in the Wilge 
River and tributaries, generally pronouncing the water quality “good” and downplaying the multiple 
instances where applicable water-quality standards or objectives were exceeded.  In fact, data for the 
“downstream” river sampling location selected by KiPower (Figure 7, point 315) have experienced 
multiple constituents (e.g., SO4) that appear to reflect degradation by AMD from local mining 
operations (Carin Bosman, 2017). 

 
KiPower intends to develop their power plant and coal ash landfill atop and near abandoned 

and unremediated opencast coal mines located immediately west (Pit G) and east (Pit H) of the Wilge 
River, respectively (Figures 3 and 4).  Those abandoned pits contain contaminated surface water, and 
KiPower states specifically that “Pit H is an existing opencast pit that could decant into the Wilge 
River” and the “Pit H water is acidic” (WULA, pages 131-132).  KiPower admits that discharge of Pit H 
water to the Wilge River will cause a “decrease in pH of the (river) water” and “result in mobilisation 
of metals, which could potentially increase toxicity of the water” (WULA, page 106).  It is thus critical 
to understand the surface water quality for Pit H, because the Pit H water originates from, and is 
sustained by, infiltrating groundwater that has been impacted by AMD produced from the mining 
spoils.  As such, the same constituents present in Pit H water are undoubtedly present in the 
underlying and surrounding groundwater.  KiPower intends to fill the Pit H mine pool and pump the 
polluted pit water; the risks posed by such are discussed in Section V, below.  

 
Unfortunately, KiPower has not provided sufficient data to determine water quality in Pit H.  

KiPower’s WULA and FEIR do not include actual laboratory analytical reports for surface water (or 
groundwater) samples, and the only analytical data reported for surface water is an obscure table on 
pdf page 151 of FEIR Appendix L13.  That unlabeled table summarizing surface water analyses has 
no explanations (e.g., do values reflect total and/or dissolved concentrations), common coal-derived 
toxic heavy metals are not listed (e.g., As, Co, Cr, and Se), some values are marked in red but there 
appears to be no correspondence to concentrations, and some of the reported analytical results are 
simply impossible (e.g., -0.006 mg/L iron).  The entire table is reproduced below as Table 2.  It is my 
opinion that these data are both incomplete and poorly reported, thus making KiPower’s reliance on 
these data for interpreting surface-water quality dubious, at best. 
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Table 2:  KiPower’s summary of surface water analytical data (Unnumbered table, FEIR Appendix  

  L13, pdf page 151; analyses for presumed Pit H water sample location 326 are highlighted in yellow) 
 

 
 
Nevertheless, the table does reveal some critical data regarding the extent of pollution of the 

Pit H mine pool. KiPower identifies a surface water sampling location for Pit H (location 356) (FEIR, 
Appendix L13, Table 12, page 39).  However, sample point “356” is not identified in maps nor in 
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Table 2 (above).  Several WULA and FEIR maps, however, show a Pit H surface water sample as 
location 326 (see Figure 7 below), so I assume that the sampling results for sample point 326, 
highlighted above in Table 2, represent Pit H surface water.  Three analyses for sample location 326 
demonstrate that the acidic mine water (pH = 3.75-3.83) contains high concentrations of typical coal-
derived contaminants, including sulfate (SO4 = 3714-3977 mg/L), TDS (4843-5270 mg/L), and 
manganese (22-27 mg/L).  Conspicuously absent from the analyses for the Pit H surface water are 
toxic heavy metals that are commonly associated with coal and coal ash (see FEIR, Appendix L13, 
sub-Appendix G, table of surface water analyses).  It is my opinion that the water quality at Pit H is 
more likely than not significantly worse than what is indicated by Table 2. 

 
The same constituents present in the Pit H water are undoubtedly present in the underlying 

and surrounding groundwater because the surface water in Pit H originates from, and is sustained by, 
infiltrating groundwater that has been impacted by AMD produced from the mining spoils.  The 
contaminated and low-pH groundwater is almost certainly migrating toward, and discharging into, the 
Wilge River and associated wetlands, a topic discussed below in Sections IV.2.c and IV.2.e.  
Unfortunately, KiPower has elected to avoid evaluating the quality of groundwater anywhere near, or 
demonstrably downgradient of, Pit H.  It is my opinion that KiPower should investigate the likely 
occurrence of acidic and contaminated groundwater within the proposed ADF, and that groundwater 
should be delineated fully in both the horizontal and vertical directions.  I opine that the potential for 
acidic groundwater to interact with the ADF liner and disposed coal ash presents substantial risk for 
increasing the rate and concentration of toxic metals in the ash leachate. 
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Figure 7: Location of Pit H sample location 326 (FEIR Appendix L13, Figure G2, modified (top) to outline in 

red the area of the enlarged view (below) showing the plant facilities; the sample location symbols and 
number labels have been improved for readability, but the locations are reproduced accurately) 

 

===  
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IV.2.c KiPower Will Destroy Wetlands And Increase Pollution In The Wilge River 
 

Wetlands play a critical role in reducing turbidity and AMD impacts to river water.  KiPower 
intends to destroy wetlands at the ADF and near the Wilge River (Figure 9), an action that will 
increase the impact of site runoff and AMD entering the river because the natural buffering function 
of the wetlands is reduced.  KiPower states that there are “20.79 Hectare Equivalents to be lost due 
to the construction of Power Plant related infrastructure”, so they propose to address wetland-related 
issues located “somewhere else in the Wilge River catchment” to “offset” the 208,000 square meters 
of wetlands destroyed at the KiPower site (WULA, page 46).  KiPower’s proposes to ‘offset’ the 
destroyed wetlands at projects located west and southwest of their facility on “land owned by Kuyasa 
Mining”, including removal of several small dams on the Wilge River upstream of KiPower and 
removal of exotic species on “agricultural land” (Figure 10). It is my opinion that these ‘offset’ 
activities will do absolutely nothing to reduce the harm from AMD, coal-ash leachate, and other 
contaminant releases occurring at the KiPower site. 

 
It is critical that the wetlands be preserved in the area between the Wilge River and the 

proposed ADF.  Undisturbed, natural and healthy wetlands provide many benefits by improving water 
quality, providing essential breeding, rearing, and feeding grounds for fish and wildlife, reducing 
erosion, and absorbing pollution (USEPA, 2015).  The pollution-reducing function is critical for the 
wetlands that presently exist along the Wilge River to the west of Pit H, and their destruction or 
degradation will increase the threats to water quality of the Wilge River.  Wetland offset projects in 
other areas, located distant from the areas of the river that will be most impacted by contaminant 
release or groundwater pumping, will not cure this deficiency.   
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Figure 10: Location of KiPower’s proposed wetland offset projects (WULA, IWWMP, Appendix H1, 

Figure 7-1) (Note: north is to the right and KiPower is located at the bottom right corner of the image)  

 

 
V. Observations and Opinions Regarding KiPower’s Mitigation Plans to Reduce the 

Adverse Impacts of Pit H and the ADF on Groundwater and the Wilge River 
 
 I reviewed the WUL, WULA, FEIR, and other pertinent documents (e.g., WULA Appendix H1, 
“Integrated Water and Waste Management Plan” (IWWMP)) in order to identify and evaluate areas of 
concern with KiPower’s plans to manage and dispose of the massive volume of coal ash that will be 
produced by burning the low-quality coal salvaged from the Delmas Coal mine.  As I have mentioned 
previously, KiPower estimates that the power plant will generate roughly 48.7 million tons of coal ash 
that will be disposed at the ADF during the 30-year lifetime of the plant.  The coal ash will generate 
contaminated water (leachate) containing high concentrations of many constituents, including toxic 
heavy metals.  Leachate production will persist for many decades after the KiPower plant has ceased 
operation because precipitation will continue to infiltrate the surface of the ADF, and these ongoing 
water additions will occur even if KiPower changes their insufficient design, properly caps the upper 
surface of the ADF and maintains its integrity in perpetuity.  It is common knowledge that 
groundwater contamination produced by coal ash leachate persists in the subsurface for at least a 
century after ash disposal ends (USEPA, 1998, 2015).  The inherent environmental hazard of coal-ash 
leachate is magnified greatly at KiPower by the presence of acidic and contaminated surface water 
and groundwater at the former Ikhwezi Colliery opencast mines, especially within the footprint of 



 

 
 

September 6, 2017    Page 40 of 62 
 

KiPower’s proposed ADF at Pit H.  KiPower’s ill-conceived plans to mitigate this contamination and 
rehabilitate Pit H cannot succeed, as I describe below.  
 
 This section evaluates KiPower’s wildly speculative mitigation plan to control the release of 
contaminated leachate from the ADF and the migration of acidic Pit H water to the Wilge River. It is 
my opinion that the proposed mitigation is doomed to fail.  First, as I explained in Section IV, KiPower 
failed to conduct a full hydrologic evaluation of the facility site.  Without that essential foundation, no 
mitigation plan, and certainly no plan as complex as KiPower’s massive pumping scheme, can possibly 
succeed.  KiPower intends to engineer a solution to an enormous underground problem without 
knowing what lies beneath the surface.  Second, KiPower has produced no design whatsoever for its 
complicated plan, so there is nothing to evaluate except for a concept.  

 
 Yet even in concept, giving benefit of the doubt to KiPower at all junctures, I can say with 
certainty that the plan will fail.  With or without the yet-to-be-designed pumping scheme, it is my 
opinion that the Wilge River will be severely harmed.  There is no solution to the fundamentally unfit 
site that KiPower has chosen for its massive toxic waste dump.  

 
 The facility location chosen by KiPower has three main problems that cannot be reconciled.  First, 
KiPower admits that large amounts of contaminated leachate will escape the ADF’s liner, stating that 
“the average seepage rate through the [composite] liner…was calculated to be 11 m3/day,” (FEIR, 
Appendix L13, page 17), which is 11,000 liters per day, or more than 4 million liters per year.  
Second, KiPower admits that the groundwater level at Pit H must be perpetually lowered or the acidic 
mine pool water will flood the ADF and cause even greater amounts of contaminated leachate to 
escape.  KiPower states that the pit water “could seep into the ash disposed onto it, resulting in 
acidification of the ash body leachate,” and that “acidification of the ash would release additional 
metals into the leachate” (WULA, pages 131-132).  Third, the placement of the ash over the old 
surface mine creates a permanent problem because “post closure impacts to groundwater remain a 
risk to the environment, from leachate emanating from the ash facility and from decant from Pit H” 
(WULA, page 110).  In response to these varied problems, KiPower says it will design a pumping 
scheme that will draw the contaminated groundwater away from the Wilge River and toward Pit H by 
lowering the groundwater surface to an alleged “environmentally safe” water level (“ESWL”).  

 
 There are three possible scenarios for KiPower’s facility, and none is good.  First, if KiPower does 
not artificially and permanently lower the groundwater level of the acidic water at Pit H, disaster will 
ensue as the acidic minewater of Pit H will compromise the ADF liner and flood the bottom of the ash 
dump. The acidic water will cause the coal ash to release greater amounts of dangerous metals into 
solution.  The coal ash-contaminated leachate, high in toxic metals and sulphate, will mix with the 
acidic and polluted acid mine drainage, and this highly polluted groundwater will flow to the Wilge 
River, where the pollutants will be discharged in a never-ending toxic plume.  KiPower realizes this 
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scenario would severely pollute the river, and therefore they do not consider this a realistic option.  
 

 KiPower’s second option, vaguely descripted in its WULA, is to pump the groundwater in a 
manner that will lower the water to a level no higher than two meters beneath the ADF liner (to the 
exact level of 1525 meters above mean sea level; mamsl).  KiPower hopes that maintaining this ESWL 
will prevent the AMD-impacted groundwater from coming into contact with the coal ash disposed in 
the ADF.  KiPower proposes to install a line of pumping wells along the east bank of the Wilge River 
(see section V.6 below). Unfortunately, KiPower knows nothing about the actual current level of 
groundwater at or near Pit H, and their claims of existing groundwater levels are contradicted by the 
maps and data in their own reports. 
 
 Furthermore, this pumping scheme has unavoidable adverse impacts.  By design, the pumping 
will draw highly contaminated groundwater away its sources and towards the river. Hence it will 
hasten the movement of toxic groundwater from the ADF and Pit H toward the river (which 
threatened disastrous impact if the pumping system suddenly fails).  While KiPower assumes that it 
will capture most of this contaminated water in the pumping system, they fail to consider the impacts 
of pumping on the adjacent Wilge River.  The pumps are targeting contaminated groundwater to the 
east, but they will also be strong enough to draw water from the river channel, thus reducing its flow.  

 
 Withdrawal of river water will have significant adverse impacts.  As the river level falls, 
contamination from KiPower’s mine and utility sites will have amplified effects.  KiPower intends to 
mine at unrehabilitated Pit G, which is located west of Pit H and directly across the river.  Like Pit H, 
Pit G contains a large, unreclaimed mine pool, and disturbance of that pit is likely to generate 
additional AMD, which would be discharged via groundwater to the Wilge River.  Contaminated runoff 
from the coal piles, ash piles, conveyor systems, limestone sorbent piles, etc. will also contribute 
pollutants to the river, despite attempts to minimize such run-off.  Secondly, reduced flow in the river 
will weaken its function as a buffering source for the more polluted Olifants River.  Third, any 
unintended disruption in the pumping system will result in the discharge to the river of a large 
amount of contaminated groundwater, which has been intentionally drawn from the ADF and pit to 
the river’s edge. 
 
 Once KiPower has begun their pumping scheme, intentionally (or unintentionally) shutting off the 
pumping system after the plant has ceased operation will create new problems.  At any point in time, 
the pumping wells will have pulled a significant amount of contamination from the ADF and Pit H 
toward the river. Turning off the wells would allow this contaminant plume to continue flowing 
naturally toward, and discharging into, the river.  Termination of pumping will also allow the 
groundwater to return to equilibrium, which would likely flood the bottom of the ADF, causing the dire 
impacts described in the first option. So we are back to square one.  
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 It is my opinion that it is impossible to operate successfully a complex pumping system that must 
be employed continuously and in perpetuity to avoid harm.  Eventually this system will fail. KiPower 
has chosen, purely and simply, an environmentally unsuitable site for its ash disposal, and no 
available mitigation can cure those fundamental defects.  
 
 Section V of my report covers KiPower’s ADF and the proposed mitigation measures.  Topics 
addressed include KiPower’s plans to install inadequate liners underneath the ADF, its plans to 
“reclaim” Pit H by filling much of the pit with mine spoils without adequate attention to the imminent 
contamination of groundwater and surface water and the future subsidence of the spoils, and the 
entirely speculative scheme to pump groundwater in perpetuity to maintain an artificially low position 
of the groundwater surface. I point out the numerous flaws in these mitigation plans and conclude 
that they place the Wilge River at great risk of substantial pollution from coal ash disposal. 
 
V.1  Summary of KiPower’s Plans for Coal Ash and Water Handling and Disposal 
 
 Aspects of the handling, transport, storage, and disposal of coal ash and “dirty” water described 
in the WULA’s IWWMP provide numerous opportunities for environmental contamination of surface 
water and groundwater.  To summarize, KiPower intends to gather fly ash and bed (bottom) ash 
produced by burning coal, transfer the ash to temporary storage silos, suppress dust by wetting the 
ash to a moisture content of 10-15%, convey the wetted ash across the Wilge River to a staging area 
at the ADF, load ash onto trucks, and transport it to active areas of dumping.  KiPower plans to 
sequentially construct the ADF and disposal cells from east to west over time, which entails 
progressively expanding their ADF liner, leachate collection and groundwater control systems as 
disposal advances across the site.  Because of the potential or likely surface spillage of ash at various 
points between generation and disposal, KiPower proposes to gather contaminated surface water and 
convey it to a PC dam for subsequent treatment at a wastewater treatment plant.  Simultaneously, 
areas that are presumed to accumulate “clean” water from natural precipitation are routed through 
separate pathways for discharge to the Wilge River.  Areas of “dirty” and “clean” water, and surface 
runoff drainage ditches and their flow directions, are shown in Figure 11.  As shown in Figure 11, 
KiPower identifies the entire footprint of the ADF as a “dirty” area.  
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Figure 11: Location of “dirty” areas (red) and “clean” surface water ditches and routes 
(green) (WULA, Figure 2-7) (Note: the image is incomplete but is shown exactly as provided in the WULA) 

 

 
 

A summary of the pollution control systems in the ADF are as follows:  KiPower will construct 
a barrier system under the entire ADF consisting of a Class C composite liner (see Figure 12), which is 
proposed to comprise of 30 centimeters of clay topped by a synthetic HDPE liner 1.5-millimeter thick.  
Above the Class C composite liner, KiPower will construct a leachate collection system consisting of a 
300-millimeter drainage layer of native sand, or “coarse” bed ash, which will drain towards perforated 
HDPE pipes surrounded by drainage media (WULA, page 41).  In addition, a “groundwater control 
system” will be placed under the ADF’s clay liner, but it is unclear how and where the groundwater 
collection system will be installed, and no diagram in the KiPower’s reports contains this information. 
According to KiPower, the groundwater control system will be a replica of the leachate collection 
system (300 millimeters of bed ash or sand) below the liner system.  The area of the ADF that 
overlaps with Pit H would have an additional 300-millimeter clay liner to separate mine spoils from 
ash, and an additional 300-millimeter layer of bed ash constituting an additional leachate collection 
(drainage) layer that will drain into a surface impoundment (WULA, page 41).  Finally, KiPower will 
undertake rehabilitation of the side slopes and top of the ADF by covering them with a “suitable” 400-
millimeter-thick layer of “topsoil” to be planted with grass (WULA, page 41). 
 

It is my opinion that the ADF poses major risk to the aqueous environment because of the 
likelihood of toxic coal ash leachate entering the subsurface and contaminating the groundwater that 
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is migrating beneath the ADF toward the west and the Wilge River (Figure 5). KiPower has assigned a 
daily leachate loss through the ADF liner system of 11 cubic meters (m3), which is 11,000 liters per 
day, or more than 4 million liters per year (“percolation” rate shown on Figure 15).  KiPower lists this 
loss rate as a “constant for the 92 years of the water balance (computer) model analysis” (FEIR, 
Appendix L13, page 17).  

 
Figure 12: Proposed ADF liner system (FEIR, Appendix G, Figure 3-5, modified (top) to outline in red the area 

of the enlarged view (below) showing liner layer details) 
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V.2  KiPower’s Proposed Liner System for the ADF Is Inadequate and Is Likely to Fail  
 

There are numerous deficiencies in KiPower’s design of the ADF liner.  First, KiPower’s 
proposed “clay” layer forming the base of the ADF’s composite liner (Figure 12) is less than half the 
thickness required for new coal ash landfills constructed in the United States (USEPA, 2015). The thin 
layer of clay proposed by KiPower is vulnerable to cracking and deterioration, as well as to damage 
from exposure to acidic groundwater or highly alkaline CFB ash and leachate.  Second, KiPower lists 
no permeability requirement for their basal “clay” layer.  A permeability requirement is important 
because otherwise KiPower could install soil with high permeability and thus create an ineffective liner 
system.  The USEPA (2015) requires a minimum 1x10-7 centimeters per second (cm/sec) permeability 
for clay used in coal ash liners, which is a minimum necessary to prevent contamination.  KiPower 
claims that “data from the draft geotechnical report indicates an average permeability of 3.7x10-9 
m/sec for the clay on site with a range of 3.6x10-10 - 6.0x10-8 m/s” (FEIR, Appendix L4, page 13).  
The cited average of 3.7x10-9 m/sec equates to 3.7 x10-7 cm/sec, which is three times more 
permeable than the USEPA standard. KiPower does not provide the actual dataset or the geotechnical 
report, so it is impossible to know what these data represent in terms of materials available to 
construct the ADF “clay” liner.  Furthermore, the “range” cited covers three orders of magnitude, so 
much of the material proposed to be used by KiPower may be an order of magnitude more permeable 
than the USEPA’s minimum value, thus providing an ineffective barrier to leachate loss from the ADF.  
It is my opinion that the “clay” that KiPower plans to use for the ADF liner is likely to be significantly 
more permeable than USEPA standards as well as less than half the required thickness. 
 
     KiPower’s proposes to install a 1.5-millimeter-thick HDPE (plastic) membrane above the Class 
C clay liner, which at 59 mil thick is slightly less than the 60 mil thickness required for new American 
coal ash landfills (USEPA, 2015).  A 30-centimeter-thick layer of native sandy soil or “coarse (bed) 
ash” above the liner will serve as a permeable layer (Figure 12) that will host perforated leachate 
collection drains placed 30 meters apart that will be used to limit the height of leachate to 30 
centimeters atop the plastic membrane.  It is not clear to me how much leachate volume can be 
extracted by this proposed extraction system, which may be a critical issue if KiPower is not correct 
that 95.5% of the daily influx of water to the ADF during operation of the power plant will be 
permanently immobilized in the disposed ash (see discussion below in Section V.7). 
 
 It is absolutely critical that KiPower construct the ADF liner and leachate collection system 
perfectly to have any hope of preventing the bulk of the leachate from escaping the liner system and 
impacting groundwater and the Wilge River.  Even then, KiPower acknowledges that substantial 
leachate will escape a liner system that is perfectly designed and perfectly installed.  The fact is, all 
manmade things fail eventually, and all materials have a finite lifespan, especially anything as large 
and relatively fragile as the ADF’s plastic liner and its associated joins and seams that are lying 
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beneath millions of tons of coal ash disposed on unevenly settling mine spoils at Pit H. 
 
 The inherent potential for mechanical failure of the ADF liner is exacerbated by KiPower’s intent 
to construct the liner system piecemeal over a period of decades.  To address the certainty of release 
of leachate to the shallow groundwater located immediately below the ADF liner, KiPower claims that 
they will install a “groundwater control system (that will be) a replica of the leachate collection system 
below the liner system with a 5m offset. This system may also intercept liner leakages, and will 
therefore have a collection sump with a choice of discharging to either the clean or dirty water 
systems…based on regular monitoring of the quality of groundwater collected in the sump” (See 
Figure 12) (WULA, page 41).  KiPower provided no other information about this “groundwater control 
system” in the WULA or FEIR, despite the fact that the water use licence application process 
anticipates that this system (and others) will be designed and available for evaluation prior to the 
licence being granted.  The single drawing referenced in the FEIR regarding this critical groundwater 
“control” system is not present in the documents that I have examined, and even the most basic 
goals and features of this “control” system are not described in the WULA or FEIR (e.g., how much 
groundwater is projected to be extracted through time, how will extraction occur, how will it be 
handled and where will it go for treatment, and what happens if extraction stops?).  KiPower’s deeply 
flawed concepts of ‘controlling’ groundwater are addressed in subsequent sections of this report. 
 

With an inherently inadequate barrier to leachate release through the ADF’s bottom liner, it is 
critically important to minimize water infiltration through the top and sides of the landfill via 
precipitation. KiPower’s design, however, fails to do this.  KiPower assumes significantly less 
infiltration by precipitation at the ADF once the disposed ash is covered by 40 centimeters (0.4 meter) 
of “suitable” topsoil and sown grass (WULA, page 41).  In contrast, the USEPA requires 61 
centimeters of final cover (i.e., a cover more than 33% thicker) that must have a permeability that is 
less than or equal to that of the bottom liner system, and the permeability can be no greater than 10 
x 10-5 cm/sec (USEPA, 2015).  It is a fatal design flaw that KiPower or the WUL does not 
identify any permeability standard for the cover of their ash dump, and it appears more 
likely than not that the permeability of the ADF’s “topsoil” cover will greatly exceed the 
USEPA standard, and therefore the ADF will continue to generate toxic leachate for many 
decades, or perhaps centuries. 
 
V.3  KiPower’s Water Balance Assumes that Massive Volumes of Water Are Sequestered 
Permanently in the Coal Ash Dump 
 

KiPower considers their water balance (Figure 13) to reflect zero liquid discharge (ZLD), not 
counting, of course, their projected 4015 m3 (4.015 million liters) per year of coal ash leachate that 
they project will escape capture by their ADF liner and leachate recovery system even if the liner 
works exactly as claimed (Figure 12).  Over the 30-year lifespan of the KiPower plant, that 
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unavoidable loss equates to a staggering 120,450 m3 (120.45 million liters) of toxic contamination 
that may or may not be captured by the pumping scheme intended to maintain KiPower’s so-called 
groundwater ESWL.  Furthermore, coal ash leachate will not stop being produced just because the 
power plant closes. 
 

KiPower’s water budget (Figure 13) includes a net daily water influx of 624 m3 of 
contaminated water intentionally added to the ash to facilitate transport to the ADF, 99 m3 of 
contaminated water added to suppress dust, and 292 m3 of infiltrating precipitation.  Of this 1015 
m3/day, KiPower claims that 969 m3/day (95.5%) will become bound “permanently” within the ash 
(i.e., “lock up water” on Figure 13). That volume equates to 353,685 m3/year of permanently 
sequestered water, which is 353.7 million liters per year, or more than 10.6 billion liters over just the 
30-year life of the power plant.  Based on my calculation that Pit H may presently hold approximately 
1 million m3 of contaminated water (see Section V.4), KiPower is claiming that a volume equivalent to 
10.6 Pit H mine pools will be sequestered permanently in the disposed coal ash.  That volume would 
obviously increase as infiltrating precipitation occurs during the decades following closure of the 
power plant.   
 
Figure 13: KiPower Water Balance Schematic (WULA, Figure 4-11) 

 

 
 
 The additional weight produced by the “permanently” water-logged ash is stunning when one 
recalls that each liter of pure water weighs 1 kilogram.  Ignoring for a moment that the density of the 
contaminated water, salty WTP backwash, and other liquids that KiPower plans to dispose at the ADF 
weigh more than 1 kilogram per liter, the additional weight added to the landfill under KiPower’s 
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95.5% “permanently bound” water scenario is 10.6 billion kilograms, or roughly 11.7 million tons.  
Therefore, after accumulating 30 years of water retention, the actual weight of the dumped coal ash 
will be more than 60 million tons, not the 48.7 million tons that KiPower claims.  It is not apparent 
that KiPower has considered this additional weight in their projections for the design or materials 
integrity of the ADF liner, and in particular the liner located above the un-compacted Pit H mine spoils 
that will settle unevenly for many years.  It is my opinion that this additional water-added weight can 
only increase the potential that the ADF liner and leachate recovery system will fail prematurely, 
especially above the uncompacted mine spoils in Pit H as they respond to this massive load. 
 

It is my opinion that KiPower is being overly optimistic if they believe that more than 1 million 
liters per day of water entering the ADF will become evenly distributed and permanently sequestered 
in the ash.  I opine that it is much more likely that preferred pathways will develop in the disposed 
ash because the high lime content of CFB ash can create a temporary hardening of the ash after the 
addition of water.  Creation of cracks or preferred pathways would allow transport of contaminated 
leachate directly to the liner without any sequestration, and, as a result, the volume of ash-
contaminated water (leachate) collecting on top of the liner will be dramatically greater than KiPower 
has estimated.  It is noteworthy that this leachate may contain high levels of contaminants because it 
may have been “recycled” numerous times under KiPower’s water balance plan described below, so 
there is ample opportunity to accumulate additional chemical wastes.  I further opine that the 
increased flux of leachate at the base of the ADF may increase the rate of leakage through the liner 
and place additional stress on the liner system that could induce premature failure. 
 

KiPower projects that 101 m3/day of contaminated water will pass through the ash and be 
recovered by their leachate collection system at the base of the liner system.  KiPower has calculated 
that 11 m3 (11,000 liters) of the leachate will escape the ADF liner system each day to enter the 
groundwater system undetected, and thus create a migrating contaminant plume.  Presumably, 
KiPower expects that some of that contamination will be “controlled” by the intentional pumping that 
they intend to use to maintain their “environmentally safe” groundwater elevation of 1525 mamsl.  
However, it is my opinion that it is more likely than not that substantial groundwater contamination 
will migrate into the deeper portions of the fractured-rock aquifer system where it will escape 
KiPower’s pumping, and that fugitive groundwater contamination will also escape detection by 
KiPower’s inadequate monitoring-well network (see Section IV.1.c). 
 

A common saying among hydrogeologists is “what goes down, must come up”, which in this 
case refers to deeper portions of the groundwater contaminant plume that will escape the hydraulic 
influence of the KiPower’s pumping and discharge eventually at the surface.  It is also inevitable that 
KiPower will stop maintaining their “environmentally safe” groundwater “cone of depression” at some 
point, and the recalcitrant groundwater contamination will inevitably migrate toward, and discharge 
to, the Wilge River.  It is my opinion that the proximity of KiPower’s proposed ADF to the 
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river, combined with their scientifically dubious ESWL groundwater-pumping scheme, 
places the Wilge River and the groundwater system at obvious risk of contamination for 
many decades into the future. 
 
V.4  KiPower’s Plan to Locate Coal Ash within and atop Unremediated Pit H Is 
Irresponsible and Poses a High and Unacceptable Risk to Water Resources  

 
A major problem with KiPower’s WULA is their irresponsible and ill conceived “plan” to deposit 

many millions of tons of toxic coal ash within and atop the abandoned mine at Pit H (Figure 14).  
KiPower knows that the Pit H mine pool contains acidic surface water that “could seep into the ash 
disposed onto it, resulting in acidification of the ash body leachate,” and that “acidification of the ash 
would release additional metals into the leachate” (WULA, pages 131-132).  Furthermore, acidic and 
contaminated groundwater is undoubtedly already present at KiPower’s proposed ADF at and near Pit 
H, providing an even greater potential to liberate contaminants from disposed coal ash.  Further 
compounding this entirely avoidable situation, KiPower admits, “(t)he aquifer will also be highly 
susceptible to surface induced impacts and activities, due to the unconfined and semi-unconfined 
piezometric conditions that occur within the aquifer” (WULA, page 53).  In summary, KiPower wants 
to build their coal ash dump at a location where a vulnerable shallow aquifer system is discharging to 
an already-stressed river that cannot accept any additional environmental impacts, and they want to 
intentionally place both of the water resources at an even greater risk of contamination by placing 
alkaline coal ash into and atop an abandoned coal mine containing highly-acidic surface water and 
groundwater.  KiPower claims to have a strategy “in principle,” but the harsh reality is that there is no 
actual plan to “rehabilitate” Pit H prior to ash disposal, nor is there an actual plan to mitigate 
interaction between the acidic Pit H surface water and groundwater 
 

KiPower describes Pit H as “a complex unrehabilitated landform,” and they admit that they 
know little about the actual geometry below the pooled water because there is no “as-built survey for 
the mined pit” (WULA, page 44).  Nevertheless, KiPower intends to build three large ash disposal cells 
directly atop Pit H (Figure 14) by first dumping an unknown volume of mine spoils into the “complex” 
mine void and its acidic surface water in order to “rehabilitate” the pit prior to ash disposal (WULA, 
pages 44-45). KiPower admits that they have no actual plan to address and accommodate the 
“significant settlements that will take place due to the presence of un-compacted spoils that will be 
compressed by the eventual ash load” (WULA, page 44) (see discussion in Section V.2 above).  
Instead, KiPower intends to rely on “settlement information that (will be) gathered (during) backfill 
operations” to determine how to actually construct a liner and a leachate recovery system at Pit H 
that is able to withstand the stresses exerted by millions of tons of coal ash lying upon the “un-
compacted spoils” that will continue to experience settling for an unknown period (WULA, page 45).   
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Figure 14: KiPower’s ADF Relative to the Mine and Spoil Heaps at Pit H (FEIR, Appendix A of 

Appendix L4, unnumbered drawings, PDF page 35) 
 

 
 

The proposed landfill liner system will fail due to subsidence of the spoil in Pit H. KiPower does 
not intend to develop or employ engineering specifications for the strength or compaction of the 
dumped mine spoils.  Under the two mine-spoil compaction scenarios listed in FEIR Appendix H1 
(Table 8-5), KiPower projects between 1.8 and 4.6 meters of settling.  This estimate is essentially 
meaningless because subsidence of dumped mine spoils is not simply consolidation of loose 
sediments in response to loading from above, it will also involve periodic collapse of voids that were 
preexisting and/or were formed during dumping.  Spoils compaction, settlement, and local collapse 
can also be influenced by changes in water levels within the spoils.  Calculations or projection based 
on average or typical subsidence are not applicable to the issues at Pit H, and are useless to predict 
occurrences of subsidence.  Furthermore, at no point in time, neither immediately after spoils 
dumping, nor decades later, can KiPower predict or quantify the degree to which subsequent loading 
by millions of tons of disposed wet ash will impact subsidence in the ADF, and in particular at Pit H.  
 

The greatest single danger to the integrity of the ADF’s liner is differential subsidence at Pit 
H.  For example, consider this subsidence scenario: 0.1 hectare subsides 0.1 meter, and the adjacent 
0.1 hectare subsides KiPower’s minimum of 1.8 meters.  This differential subsidence of 1.7 meters will 
severely stress the 0.3-meter-thick composite liner, and may easily result in a breach of the liner and 
create a conduit for the flow of toxic leachate to groundwater.  Over the span of the 180-hectare 
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landfill, this differential subsidence may occur again and again. (Note: The total thickness of the 
impermeable liner is 30 centimeters of clay plus 0.15 centimeters of PVC sheeting, or only 17.5% of 
the hypothetical vertical offset example provided here.  The leachate collection system is permeable, 
by definition and function.) 
 

KiPower admits that “significant” and “large” settlements will take place (FEIR, Appendix H1, 
page 45), so I consider the scenario described above to be a realistic example of how rupture of the 
ADF liner is likely to occur.  With no explicit or required permeability reported by KiPower for the 
underlying, thin (30 centimeter) layer of clay, the loss of toxic leachate through a torn liner could be 
voluminous, and the rupture area(s) would be impossible to locate and repair because it (they) will be 
covered by millions of tons of coal ash more than 50 meters thick.  KiPower’s ADF liner design 
specifies two meters of separation between the ADF liner and the underlying acidified groundwater, 
so any leachate will contaminate the groundwater almost immediately.  I conclude that the 
degree, location, and severity of uneven subsidence of dumped mining spoils at Pit H 
cannot be projected or quantified by KiPower, and thus this introduces a major risk to the 
integrity of the liner at the ADF, and therefore to the groundwater quality of the aquifer 
and the nearby Wilge River.  The WUL simply does not address this issue of liner integrity.  
 

Furthermore, the bottoms and walls of opencast coal mines are often highly fractured due to 
the use of explosives and heavy equipment, in addition to natural fractures and sedimentary zones of 
weakness (e.g., bedding) that already permeate the rock mass.  The presence of abundant fractures 
in the remaining coal and underlying rock provide conduits for groundwater movement into (and out 
of) mined pits.  Sealing fractures in rock is extremely difficult and it is not generally attempted, with 
the exception of some portions of some underground mines to reduce flooding.  Depending on the 
hydrogeology of a specific mine, it is likely that there would continue to be an influx of groundwater 
into (and out of) a mined pit even after being backfilled with uncompacted mine spoils.  In addition, 
KiPower’s admission that “large settlements” will occur in Pit H further undermines the key 
assumption that the ADF liner will remain intact and that toxic leachate can be collected indefinitely.  
 

Finally, KiPower’s design for disposal of coal ash in Pit H creates a significant threat of 
contamination. As described previously, KiPower intends to place a thin clay layer over the backfilled 
spoils once the mine pool is filled.  Above this clay layer, but below the Class C liner system, KiPower 
intends to dump about 2.426 million m3 of coal ash to bring the level of the pit to the surrounding 
ground level (FEIR, Appendix H1, Table 8-6).  This massive volume of coal ash will not be placed 
above a Class C liner, and instead will be placed directly over only a thin layer of clay. Therefore, the 
ash would not be isolated from the surrounding groundwater, and substantial volumes of toxic 
leachate will be generated at perhaps the worst possible location. The required liner or barrier design 
at the KiPower facility is governed by the waste classification of the ash material per the DEA waste 
classification regulations and the regulations governing the design of waste disposal facilities.  
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KiPower has classified the CFB coal ash and wastewater to be generated by its facility as Type 3 
wastes, which require a Class C liner (FEIR, Appendix G, page 12).  

 
The danger posed by KiPower’s below-grade placement of more than 2.4 million cubic meters 

of ash, without the protection of a composite liner, is significant. (FEIR, Appendix H1, Table 8-6, page 
45). The footprint of Pit H is approximately 339,700 square meters (FEIR, Appendix G, page 14), so 
the ash dumped below the ground surface will be more than seven meters thick.  KiPower’s proposed 
maintenance of the acidic groundwater to a level two meters below the ADF composite liner would 
therefore flood at least 5.5 meters of the 2.4 million cubic yards of buried ash.  When this large 
amount of ash comes into contact with acidic groundwater, it will release copious amounts of arsenic, 
selenium, cadmium and other toxic contaminants to the groundwater. As described in the next 
section, this contamination will be drawn by KiPower’s pumping scheme in the direction of the Wilge 
River.  
 

It is my opinion that KiPower’s ill-conceived “plan” to “rehabilitate” Pit H is 
dangerous and fundamentally irresponsible, because it is more likely than not that 
uncontrolled settlement of dumped and uncompacted mine spoils will: (1) rupture the 
ADF liner; (2) allow acidic groundwater to interact with disposed ash and accelerate 
leaching of sulfate and metals from the disposed coal ash; and (3) produce a concomitant 
release of huge volumes of leachate that will create a groundwater contaminant plume 
that will discharge into and further degrade the quality of water in the Wilge River.  
KiPower’s WUL does not address any of these concerns.  I further opine that there is substantial risk 
that tremendous volumes of ADF leachate will be released to the groundwater system long before the 
release is noticed and acted upon by KiPower because: (1) no leak detection system is proposed for 
the ADF; (2) the groundwater-monitoring network is entirely inadequate for detecting a leachate 
release at the ADF, and in particular in the vicinity of the Pit H mine and the flooded central pit; and 
(3) the liner is inadequate and prone to failure. (Also see discussion in Section IV, above.) 

 
V.5  KiPower Has Not Produced a Detailed or Viable Plan to Manage Contaminated and 
Acidic Mine Pool Water during the “Rehabilitation” of Pit H 
 

As described in the beginning of this report, KiPower plans to rehabilitate Pit H prior to using it 
for its ADF, claiming that “(i)n principle, the pit will be prepared in such a way that ash can be 
deposited on the footprint areas while minimizing the risk of pollution.”  (WULA, pages 44-45, 
emphasis added).  In order to achieve this, KiPower proposes to backfill Pit H with, among other 
things, spoils stockpiled outside the pit and “material” from the footprint of Cell 6 to 8 of the ADF, so 
that all “ash remains above the groundwater whilst allowing for significant settlements that will take 
place due to the presence of un-compacted spoils that will be compressed by the eventual ash load”  
(WULA, pages 44-45).  This statement ignores the million or more tons of coal ash that will be 
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deposited below the ADF liner and above only a thin layer of clay in an area of maximum subsidence 
at Pit H (FEIR, Appendix H1, Table 8-6), and that ash will absolutely be in contact with groundwater 
and produce toxic leachate.  
 

KiPower admits that dumping an unknown volume of mine spoils in Pit H to “rehabilitate” that 
mine pit will displace a very large volume of polluted and acidic mine water, and they estimate the 
total amount of water displaced will be 400,000 m3 (400 million liters) (FEIR Appendix H1, page 45).  
Furthermore, KiPower believes that there is “some (groundwater contaminant) plume movement 
(away from Pit H and) towards the river” (WULA, page 110), and groundwater will continue to flow 
through the Pit H area while they attempt to fill the pit and recover the displaced mine-pool water.  
Therefore, KiPower must prevent the polluted groundwater from migrating away from the pit and 
discharging into the river. 
 

In its “Environmental Risk Assessment for Ikhwezi Colliery Towards Closure of Pit H,” KiPower 
acknowledges the “high” risk to groundwater and the natural environment from increased AMD 
caused by filling the acidic and “very poor quality” Pit H mine pool with carboniferous shales and 
sandstones of the discard dump and overburden stockpiles (FEIR, Appendix D, Pages 23-29).  
KiPower observed that risk would increase to a high level because “Once the pit has been backfilled 
with the overburden and soil from stockpiles, evaporation of water from the pit will be reduced and 
the decant of contaminated water into the Wilge River is possible due to an increase in the 
groundwater level of Pit H. (FEIR, Appendix D, Page 28).  Without effective and aggressive 
mitigation, KiPower acknowledges that “the possibility for AMD contamination of the clean 
groundwater seeping into the pit from adjacent areas is high” (FEIR, Appendix D, Pages 29).  KiPower 
also acknowledges that this contamination of groundwater would pose “high” risk to the health and 
safety of downstream residents, stating, “If AMD or other contaminants pollute the groundwater, a 
risk is posed for downstream water users, especially if the groundwater decants into the Wilge River” 
(FEIR, Appendix D, Pages 29). The above risks to groundwater and the river are acknowledged for a 
scenario where timely abstraction (pumping of Pit H) is not conducted. Since KiPower has not 
designed a pumping plan for Pit H and has not indicated when such pumping will begin, these risks, 
as described by KiPower, are relevant.  

 
KiPower states an intent to initiate rehabilitation of Pit H within two years of initiation of plant 

construction (FEIR, page 58.)  Dumping mine spoils into the main pit will raise the water level, thus 
steepening the local hydraulic head and increasing the pressure gradient that causes groundwater to 
flow, so the groundwater flow velocity in and near the backfilling pit will increase.  Therefore, the 
threat to the Wilge River is imminent because the groundwater will become both more contaminated 
and more likely to move at greater velocity toward the river after initiation of mine spoil dumping in 
the main pit.  However, nowhere in the FEIR or WULA is there a timetable for the commencement of 
the pumping of Pit H or the establishment of the ESWL pumping-well system along the Wilge River. It 
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is my opinion that KiPower’s ill-conceived plan creates a major threat to the already-impaired Wilge 
River for an unknowable period of time by: (1) intentionally dumping weathered and oxidized mine 
spoils into the acidic mine-pool water; (2) dramatically increasing turbidity and concentrations of 
dissolved pollutants in that surface water and in the underlying shallow groundwater; and (3) 
increasing the local hydraulic head and groundwater-flow velocity within the shallow aquifer in 
response to the upward displacement of the mine-pool water.   

 
It is not clear how KiPower intends to remediate the tremendous volume of polluted mine 

water displaced by filling Pit H with mine spoils, and they do not appear to estimate the total volume 
of water in Pit H and the other smaller adjacent water-filled mine pits.  I found no calculations by 
KiPower, so I have estimated the volume of contaminated water present in the main pit based on an 
approximate water surface area of 50,000 square meters, assuming vertical mine walls, and assuming 
that the pit depth (27 meters) coincides with the depth of the bottom coal seam logged at borehole 
KGW-B4 (34 meters), after correction for the elevation difference (7 meters) between the surface of 
the mine-pool water and the land surface at KGW-B4.  That calculation indicates that roughly 1.35 
million m3 of water is currently in the main pit, and I conservatively estimate that at least 1 million m3 
of contaminated and acidic pit water will need to be accounted for by KiPower if a 25% volume 
reduction is assumed to account for non-vertical mine walls, former roads, mine benches, and other 
irregularities.  Even by assigning a very conservative 50% of that water to transient storage in the 
dumped mine spoils due to porosity infiltration, absorption, etc., I still project that an absolute 
minimum of 500,000 m3 of water will need to be recovered, treated, and discharged or used by 
KiPower.  It is significant to note that the roughly 500,000 m3 of contaminated and acidic mine pool 
water that will saturate the dumped mine spoils will effectively be transformed into “new” 
groundwater. 
 

My estimate of mine-pool water displaced by dumping of mine spoils in Pit H exceeds that of 
KiPower by at least 100,000 m3 (FEIR Appendix H1, page 45).  KiPower claims that Pit H has a 
groundwater influx of roughly 36 m3 per day (WULA, page 71), and they report an average annual 
precipitation rate of 74 centimeters per year (i.e., 0.2 centimeters per day), which will add an 
additional 100 m3 per day to the mine pool (ignoring evaporative loss).  The PC dam WWTP is being 
designed for a “dirty” water treatment capacity of 2667 m3/day, and a treated effluent output of 2000 
m3/day (WULA, page 32).  KiPower’s water-balance chart (Figure 13) indicates that 902 m3/day of 
contaminated water is already earmarked for normal operational input to the WTP, leaving a 
treatment capacity of only 1750 m3/day to handle the Pit H dewatering, assuming that no other 
contaminated water requires treatment.  Deducting this 136 m3/day of treatment capacity leaves a 
maximum WTP capacity of 1614 m3/day to treat the minimum estimated 500,000 m3 of Pit H water.  
Assuming that KiPower’s water balance, groundwater flux, and precipitation projections are correct, 
and my conservative estimates for Pit H are reasonably correct, it would take a minimum of 310 days 
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of non-stop treatment to remediate the water produced by Pit H, and double or triple that period is 
not an unreasonable projection.  
 

These calculations and projections do not consider the fate of the acidic and polluted 
groundwater that is present at Pit H prior to dumping.  In other words, Pit H would continue to 
be a pool of acidic water that will continue to interact freely with the groundwater, and 
that polluted groundwater will eventually discharge into the Wilge River.  Likewise, 
KiPower’s dump-and-pump scheme does not consider the fate of the roughly 500,000 m3 of “new” 
groundwater that I estimate will be created by dumping mine spoils into the mine.  
 

All of that acidic groundwater remains a potent agent for leaching the coal ash and polluting 
the Wilge River by groundwater discharge.  The degree of risk posed by this scenario depends in part 
on the groundwater elevation and the prevailing hydraulic gradients.  As I described above, the 
upward displacement of the water table at Pit H resulting from displacing the water with dumped 
mine spoils will increase the downward-directed hydraulic gradient relative to the pre-dumping 
hydraulic conditions.  That steepened gradient may direct groundwater contaminating downward at a 
greater flow velocity than what exists prior to “rehabilitating” Pit H.  All of this could have been 
quantified if only KiPower had chosen to conduct a reasonably complete groundwater assessment.  
None of these concerns are addressed by KiPower’s WUL.  
 

The absence of critical data to support KiPower’s Pit H rehabilitation “plan” causes the scheme 
to pose an unacceptably high risk to the environment, the Wilge River, and human health.  This 
substantial risk is a direct consequence of KiPower’s failure to gather basic data essential to the plan’s 
evaluation, including the absence of sufficient sampling and analytical data for the Pit H mine pool, an 
assessment of the quality of hydraulically-downgradient groundwater, characterization of 
groundwater flow in the shallow and deep aquifers in areas downgradient of Pit H, an assessment of 
treatment capacity at the plant for contaminated Pit H water, and firm schedules for filling Pit H and 
recovering the Pit H water. In light of these many failures and the associated high risks, it is my 
recommendation that the rehabilitation plans for Pit H should not proceed as KiPower has described.  
 
V.6 KiPower’s Plan to Place more than 2.4 million m3 of Coal Ash as Structural Fill 
beneath Three Cells of the ADF will Compromise the ADF liner.  
 

As described above in Section V.4, KiPower intends to construct a Class C composite liner atop 
a 7.5-meter-thick layer of coal ash that has been placed atop the uppermost layer of dumped mine 
spoils in Pit H.  KiPower then plans to build three landfill cells (cells 9-11; Figure 14) containing a total 
of 11,363,852 m3 of coal ash, stacked to a height of approximately 53 meters on top of the liner 
(FEIR, Appendix G, page 14). 
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KiPower has failed, however, to characterize the engineering properties of the CFB ash that 
will serve as the foundation for cells 9-11 (Figure 14).  To ensure that the 3-meter layer of ash below 
the composite liner will not settle differentially under the tremendous weight of the overlying ash in 
those three cells, KiPower must test the material strength of the ash, determine its compressibility, 
and evaluate any potential for shrinkage or swelling (Deschamps, 1998).  Researchers studying the 
use of CFB ash as structural fill found that the ash is subject to swelling and potential deformation 
after placement. (Deschamps, 1998).  Since the ash is more likely than not going to remain inundated 
with acidic groundwater under KiPower’s groundwater pumping scheme, they must assess the 
strength of the wet ash and its potential reaction to moisture over time.  KiPower has done none of 
this, and that failure endangers the long-term viability of the ADF liner because it is being placed on 
untested and potentially unsuitable ash fill.  This risk of using the dumped ash as structural fill 
beneath the ADF’s composite liner is in addition to the substantial risk of subsidence and collapse 
discussed in Section V.4 of this report.  
 
V.7  KiPower’s Plan to Pump Groundwater in Perpetuity at Pit H and the ADF Places the 
Wilge River at Great Risk in Several Different Ways 
 

KiPower claims that they must dewater the shallow aquifer to maintain an elevation low 
enough that they can prevent flooding of the coal ash in the ADF by acidic groundwater.  As 
discussed previously, KiPower intends to accomplish this feat by installing a line of wells along the 
eastern bank of the Wilge River (Figure 16) and pumping continuously to maintain a groundwater 
level at Pit H and beneath the ADF at or below their so-called "Environmentally Safe Water Level 
(ESWL) of 1525 mamsl" (WULA, page 111).  KiPower claims that this pumping scheme will keep ash 
two meters “above the highest groundwater level, whilst allowing for large settlements that will take 
place due to the presence of un-compacted spoils that will be compressed by the eventual ash load” 
(FEIR, Appendix H1, page 45).  KiPower‘s ESWL must be maintained in perpetuity in order to prevent 
ADF coal ash-leachate and AMD-impacted water from mixing and compromising the ADF liner, and 
subsequently from flowing to, and discharging in, the Wilge River. 
 

KiPower’s claim that the ash will be at least two meters above the groundwater level is 
disingenuous, however, because they have not investigated, and do not know, the elevation of 
groundwater at the central Pit H mine.  KiPower claims, with no supporting data, that the “current 
water table” across the entire ADF is 1510 mamsl (FEIR, Appendix H1, Table 8-5).  This elevation is 
incorrect, and it does not match KiPower’s own equipotential map (Figure 5), the topographic map 
provided in FEIR Appendix L3, and other resources that I have consulted.  All of these resources 
indicate to me that the elevation of groundwater near Pit H, the surface of the water pooled in Pit H, 
and the water surface of the Wilge River near Pit H are all located at an approximate elevation of 
1540 mamsl.  Elsewhere in Table 8-5 of FEIR Appendix H1, KiPower states that the “future water 
table” after ash disposal will be at 1533 mamsl, which is still below the elevation that I have 
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estimated, but it is substantially higher than the claimed “current water table” at 1510 mamsl.  
KiPower is acknowledging that filling Pit H and disposing of the coal ash will cause the water table to 
rise by 23 meters (FEIR Appendix H1, Table 8-5), so these data alone indicate a need for KiPower to 
reduce the water table by at least eight meters to meet their ESWL goal of 1525 mamsl. 
 

KiPower has chosen their ESWL of 1525 mamsl because they claim, “a cone of depression 
forms in the locality of Pit H due to a reverse in groundwater flow directions towards the pit” (WULA, 
page 110).  While it is obviously true that some groundwater currently discharges to Pit H, and the pit 
acts to locally depress groundwater levels, those critical aspects of the hydrogeologic system have not 
been investigated, demonstrated, or quantified by KiPower, and no “cone of depression” is evident in 
their map showing the distribution of hydraulic head at the ADF and Pit H (Figure 5).  Overall, 
groundwater flow on the east side of the Wilge River is undoubtedly directed naturally toward the 
river, including in the vicinity of Pit H, and the mine does not act to somehow “reverse” groundwater 
flow away from the river.   

 
Figure 15 illustrates what KiPower claims will be the distribution of their ESWL “cone of 

depression” at 1525 mamsl (green dashed contour line), which is considered essential for their 
groundwater-control scheme.  It is my interpretation that the presumed computer modeling 
simulation shown in Figure 15 has been devised to minimize the appearance of any impact on the 
river’s water, which is located naturally at an approximate elevation slightly below 1540 mamsl (i.e., 
note that the 1525 mamsl groundwater contour parallels the eastern river bank that sits a land 
elevation of 1540 mamsl).  Depressing the groundwater equipotential surface to 1525 mamsl will 
eliminate any local recharge to the Wilge River, and I expect that water in the river channel will, in 
fact, be actively extracted as a result of KiPower’s pumping, thus reducing significantly the flow 
volume in the river adjacent to Pit H and the ADF.  Based on my evaluation of the information 
that I have available, and my decades of hydrogeologic experience, it is my opinion that 
KiPower’s scheme to dewater Pit H and maintain the 1525 mamsl hydraulic head 
distribution (Figure 15) will almost certainly remove groundwater that would normally be 
in direct hydraulic communication with, and probably discharging to, the channel of the 
Wilge River.  Therefore, it is my opinion that KiPower’s ESWL scheme should not be 
allowed to occur under any circumstance.  I expand upon these opinions below.  
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Figure 15: KiPower’s projected ESWL “cone of depression” (represented by the light 
green outline, below) (FEIR, Appendix L3, Figure 7.2.2(A)) 

 

 
 

KiPower states that “The dewatering system for the abstraction (pumping) of Pit H water has 
not yet been designed. However, it is assumed that a series of boreholes will be used along the 
western boundary of the ADF footprint” to maintain the groundwater elevation across the ADF at their 
1525 mamsl ESWL (WULA, page 71).  KiPower neglects to mention that the water extracted by those 
pumping wells will require treatment by a WTP because they are proposing to intentionally withdraw 
contaminated groundwater.  Figure 16 shows the general area where KiPower proposes to install an 
unknown number of wells that will pump an unknown volume of contaminated groundwater in 
perpetuity in order to (1) prevent coal- and ash-contaminated groundwater at the ADF and Pit H from 
migrating toward the adjacent river, and (2) keep the disposed ash from becoming saturated with 
groundwater that will become contaminated with even greater concentrations of contaminants. 
 

In summary, it is my experience and professional opinion that pumping wells, 
regardless of design, that are placed in the area identified in Figure 16 will not be 
properly located to create and maintain KiPower’s 1525 mamsl head distribution shown 
in Figure 15.  The hydraulic results of pumping wells simply cannot produce a “cone of 
depression” that will resemble that claimed by KiPower, and especially not in the existing 
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fractured sedimentary and igneous rock setting at the KiPower facility. The pumping 
influence will almost certainly be highly asymmetric based on the proposed placement of the wells 
and the known geology.  Based on that hydrogeology, it is clear to me that KiPower cannot establish 
a 1525 mamsl elevation across the whole area as claimed, and thus it is very doubtful that they will 
capture all contaminated leachate.  It is also my opinion that KiPower’s proposed ESWL 
pumping scheme will place the Wilge River at great risk  by intentionally drawing 
contamination toward the pumping wells located between the river and the ADF and Pit 
H.  This intentional placement of contamination at the bank of the river will endanger the river when 
the pumping inevitably stops and the depressed “cone of depression” dissipates as the water levels 
equilibrate. 

 
Figure 16: Location of groundwater extraction wells (red) located between the Wilge  

River and the ADF and Pit H (WULA, Figure 4-4) 

 

 
 
By operating a line of pumping wells parallel to the river, KiPower will intentionally and 

preferentially draw a mass of contamination into a position for immediate discharge to the river if 
(when) pumping ends.  It is important to note that, because the pumping wells accelerate 
contaminant movement toward the river faster than normal, contaminant attenuation processes such 
as dilution, adsorption, and biodegradation cannot reduce concentrations as quickly as they might 
under slower (natural) flow conditions.  It is also my opinion that KiPower’s proposed ESWL 
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pumping scheme will place the Wilge River at great risk  by: (1) intentionally drawing 
contamination toward the pumping wells located between the river and the ADF and Pit 
H; (2) creating a situation where groundwater that would normally discharge to sustain 
river flow will be captured by pumping; (3) extracting water that is already in the river 
channel; and (4) reducing groundwater discharge to sustain riverbank wetlands that may 
initially have survived destruction by KiPower. 
 

KiPower implies in the WULA and FEIR that their 1525 mamsl ESWL must be maintained 
indefinitely after the power plant closes and the ADF is capped.  However, it is much more likely than 
not that KiPower’s ESWL will not be maintained without disruption or intentional termination, resulting 
in uncontrolled discharge of contaminated groundwater to the Wilge River.  KiPower also makes no 
attempt to address the potential for, or consequences of, atypical or catastrophic events that will 
occur when KiPower fails to maintain the ESWL (assuming that it is even possible to establish their 
ESWL).  The obvious risk is that the Wilge River will become impacted by the discharge of 
contaminated groundwater, and that impact will more likely than not persist for many decades. 
 
V.8  The ADF Pollution Control Dams Are Located in Flood-Prone Areas and KiPower’s 
Plan to Respond to Inevitable Leaks Is Not Defined Adequately 
 

KiPower intends to install the pollution control dam for the ADF next to the Wilge River (Figure 
9). KiPower justifies that location on a once-in-50-year probability of flooding that will overtop and 
decant the PC dam, although it is conceivable that flooding could destroy the structural integrity of 
the dam.  KiPower intends to construct the PC dams using a liner system that is generally similar in 
composition to that proposed for the ADF, but with the addition of a second composite liner and a 
“continuous leak detection system” located between the two liners (WULA, page 91).   KiPower states 
that “should excessive leakage be noted from the PC dam’s leakage detection system appropriate 
maintenance measures will be carried out to repair the leak(s)” (WULA, page 93).  However, there is 
no indication of what KiPower considers an “excessive” leak in terms of volume or duration, nor if 
KiPower would act to terminate a leak before the contamination has impacted the immediately 
adjacent river.  KiPower claims that they will report “daily volumes of leachate and any leakage” 
(WULA, page 163) to the Department of Water and Sanitation, but there is simply no mechanism 
being proposed by KiPower to determine the volumes of leachate leaks from the ADF or the PC dams. 
 
V.9 A Preponderance of Information Leads Me to Conclude that the KiPower Facility 
Should Not Be Constructed 
 

It is my general opinion as a professional hydrogeologist that the KiPower facility is poorly 
considered, poorly assessed, scientifically misunderstood, and intentionally misrepresented with 
regard to the groundwater system and the Wilge River.  The environmental costs and risks associated 
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with the KiPower facility dwarf the modest electrical capacity that KiPower projects for this power 
plant, and I fail to see how this project can be completed in a way that resolves that imbalance. 
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