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Executive Summary 
 
Groundwater Management Associates, Inc. (GMA) was contracted by the Sierra Club to provide 
hydrogeologic consulting on the groundwater conditions beneath and surrounding the Brunner 
Island Steam Electric Station.  Based upon GMA’s review and interpretations of data and 
reports, GMA makes the following major conclusions about groundwater contaminants at 
Brunner Island: 
 

• The Brunner Island facility has numerous disposal areas and other industrial activities 
that have impacted groundwater quality.   

• Most of the contaminants identified in the groundwater beneath Brunner Island are 
consistent with coal combustion residuals. 

• Groundwater impacts have affected the unconsolidated sediments and the underlying 
bedrock aquifer units.   

• Surface water has been impacted by discharge of contaminants from the groundwater 
system.  This is clearly documented by direct observation and monitoring of seeps. 

• The water table elevations within and surrounding ash basins and other contaminant 
source areas at Brunner Island are higher than the base level elevations of the 
Susquehanna River and nearby tributaries.  Groundwater flows from areas of high head 
(recharge areas) to areas of lower head (discharge areas).  Thus, groundwater flows 
away from high water table areas at Brunner Island and toward local surface water 
discharge areas.   

• Most of the groundwater discharge to adjacent surface water bodies would occur 
through base flow discharge to the stream channels, rather than the small discharge 
quantities that have been observed at local seeps and springs.  Base flow is discharge of 
groundwater directly to the stream channel below the water level in the stream.   

• Because the groundwater beneath the Brunner Island facility is contaminated, and 
groundwater from Brunner Island discharges into local surface water bodies, 
groundwater discharge adds uncontrolled pollutants from the groundwater system into 
the Susquehanna River and its local tributaries. 
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1.0 Introduction 
 
The Brunner Island Steam Electric Station (Brunner Island) is an electric power generation 
facility that has been in operation since 1961 (https://www.talenenergy.com/generation/fossil-
fuels/brunner-island).  Figure 1 illustrates the location of the Brunner Island facility.  Talen 
Energy currently owns and operates the facility.  Coal combustion residuals (CCRs) from coal 
burned at the plant have been managed and disposed of through a variety of practices, 
including storage and/or disposal in on site basins.  Appendix I includes a copy of the “Overall 
Map” of the Brunner Island facility taken from the November 7, 2016 “Quarterly Groundwater 
Report: 3rd Quarter 2016 – Equalization Basin”.  There is a long history of assessment and 
monitoring of groundwater quality at Brunner Island. 
 
Talen Energy has applied for renewal of the National Pollution Discharge Elimination System 
(NPDES) permit.  The Sierra Club plans to provide formal comments to the Pennsylvania 
Department of Environmental Protection (PADEP) regarding concerns about PADEP’s April 2017 
draft NPDES permit for Brunner Island.  These concerns include the potential entry of pollutants 
into local surface water bodies as a result of contaminated groundwater discharge.  Discharge 
of contaminated groundwater into the surface water bodies may present an existing 
contaminant load to the surface water that is not accounted for in the draft NPDES permit. 
 
The Sierra Club contracted Groundwater Management Associates, Inc. (GMA) to provide 
hydrogeologic consulting on the groundwater conditions beneath and surrounding the Brunner 
Island facility.  GMA was asked to perform a focused review of documents provided by the 
Sierra Club and documents acquired by GMA, including groundwater monitoring and 
assessment reports.  Section 7 of this report lists the documents that GMA reviewed in detail 
and relied upon for preparation of this report.  GMA was asked to provide opinions about the 
evidence of groundwater contamination associated with handling and disposal of CCRs and 
other activities at Brunner Island.  This report presents GMA’s findings and opinions. 
  

https://www.talenenergy.com/generation/fossil-fuels/brunner-island
https://www.talenenergy.com/generation/fossil-fuels/brunner-island
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2.0 Summary of Ash Basins, Disposal Areas, and Other Identified Potential Contaminant 
Sources 

 
Talen Energy conducts ongoing routine groundwater monitoring programs at Brunner Island 
that focus on 10 areas of concern for impacts to groundwater.  These include the following 
areas: 
 

• Active and Former Coal Ash/CCR Basins: 
o Basin 4 North 
o Basin 4 South 
o Basin 5 
o Basin 6 
o Basin 7 

• Ash Landfill (Disposal Area 8) 
• Industrial Waste Treatment Basin (IWTB) 
• Equalization Basin (EQ Basin) 
• Royal Manchester Golf Course 
• Residential “Monitoring” Wells 

 
Figure 2 presents a map of the Brunner Island facility showing general locations of CCR basins, 
disposal areas, and other areas of interest.  In addition, the “Overall Map” in Appendix I 
presents the layout of areas of concern and the associated monitoring stations.  Each of these 
areas is further discussed in the following sections.  
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2.1 Active and Former Coal Ash Basins 
 
Coal ash has been managed and disposed of at the Brunner Island facility predominantly 
through storage in basins.  Today, there is one active coal ash basin (Basin 6) at the facility.  
According to Talen Energy (April 28, 2016, “Quarterly Groundwater Report: 1st Quarter 2016, 
Basin No. 6”) operation of Basin 6 is to be discontinued, and a “Clean Closure (ash removal)” 
process began in July of 2015.  Basins 4, 5, and 7 represent former coal ash basins at the facility 
that have ongoing monitoring programs.  A cursory review of historical documents of the 
facility indicate the prior operation of additional basins (e.g., Ash Basin 3).  The ash basins are 
bermed areas where coal ash is, or has previously been, deposited.  GMA has not reviewed 
detailed documentation about the coal ash handling and disposal practices at the Brunner 
Island facility.  However, based upon GMA’s experience at other coal ash facilities, we believe 
that placement of coal ash into basins was performed by pumping a slurry of ash and water into 
the basins.  The solid ash particles settle into the basin, and the water is discharged from the 
basin as a surface water outfall.  The draft NPDES permit for Brunner Island includes an outfall 
from Ash Basin 6 to the Susquehanna River.  
 
2.2 Ash Landfill (Disposal Area 8) 
 
According to Geosyntec (2016), “Ash Landfill 8, also called Disposal Area 8, is a CCR landfill 
constructed in 2008 to accept coal combustion residuals and other wastes produced by the 
Brunner Island SES…”  The landfill was built in the middle of Ash Basin 5, which was closed in 
1987.  Geosyntec has submitted a written closure plan to permanently close the landfill.  The 
plan is to leave CCRs in place. 
 
2.3 Industrial Waste Treatment Basin (IWTB) 
 
Brunner Island operates a residual waste storage impoundment referred to as the Industrial 
Waste Treatment Basin (IWTB).  According to PPL Generation, LLC (March 26, 2009), “The IWTB 
collects coal pile sediment and water treatment plant sediment (silt from the river) along with 
some sediment from storm drains…”.  Talen Energy performs groundwater monitoring at the 
IWTB on a quarterly basis. 
 
2.4 Equalization Basin (EQ Basin) 
 
According to PPL Generation, LLC (March 26, 2009), the Equalization Basin (AKA Equalization 
Pond) “…operates as a residual waste storage impoundment under the Pennsylvania Residual 
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Waste Regulations.”  The basin was constructed in 1993, and it “…collects runoff and incidental 
plant waste flows that may contain sediment and fly ash”.  Talen Energy conducts quarterly 
groundwater monitoring in the vicinity of the Equalization Basin. 
 
2.5 Royal Manchester Golf Course 
 
In 2008 (Geosyntec, 2016), CCRs from Brunner Island were used as fill in the construction of the 
Royal Manchester Golf Course.  The golf course was built southwest of the Brunner Island 
facility.  The CCR wastes applied to the golf course were blended with Stabil-Fill, a soil 
amendment that includes lime to attempt to stabilize constituents of CCR wastes and prevent 
leaching of contaminants into the groundwater system.  Three monitoring wells were installed 
at the golf course, and routine groundwater monitoring is performed by Talen Energy and is 
reported to PADEP on a quarterly basis. 
 
2.6 Residential “Monitoring” Wells 
 
Residential areas adjacent to the Royal Manchester Golf Course include residences with active 
potable water-supply wells.  Talen Energy monitors 7 residential wells on a regular basis to 
evaluate possible impacts associated with waste disposal on the golf course.  The locations of 
residential wells are shown on the “Overall Map” in Appendix I. 
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3.0 Hydrogeologic Setting 
 
3.1 Geologic Setting, Structure, and Lithology 
 
The Brunner Island site lies along the boundary of the Gettysburg-Newark Lowland and the 
Piedmont Lowland sections of the Piedmont Province (DNRC, 2000).  The Gettysburg-Newark 
Lowland is a Triassic age (approximately 252 to 200 ma) depositional basin bounded by a 
northeast-striking normal fault on the northwestern side of the basin.  The basin represents a 
half-graben structure that formed during the rifting and break-up of the supercontinent Pangea 
(Figures 3 and 4).  Extensional forces associated with rifting formed normal faults that allowed 
blocks of older continental crust to drop down, creating deep, narrow basins that rapidly filled 
with sediments eroded from the adjacent upland areas.  The total thickness of basin fill in the 
Gettysburg-Newark Lowland basin near the Susquehanna River was estimated to be 5900 feet 
(Stose and Jonas, 1939).  Thick complex sequences of mostly clastic sediments (mudstones, 
sandstones, and conglomerates) dominate the rock types within the basin (Wood and Johnston, 
1964, PaDER, 1980).   
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3.2 Groundwater Occurrence, Local Aquifer Units, and Preferential Groundwater Flow 
Pathways 

 
Triassic Sedimentary Rocks 
 
The Triassic sediments that directly underlie most of Brunner Island are mapped as the New 
Oxford Formation, which include red sandstone, shale, and mudstone containing beds of 
arkosic sandstone.  Beds of conglomerate and conglomeratic sandstone locally occur at the 
base of the New Oxford Formation.  The Triassic sediments of the New Oxford Formation dip to 
the northwest at an average of 25 degrees (Wood and Johnston, 1964).  Much of the sediments 
in the basin are well indurated and have very low matrix permeability.  Weathering of the near-
surface Triassic sediments may result in higher permeability (Wood and Johnston, 1964).   
 
Based upon evidence of faulting that cuts across some Triassic strata, the basin experienced 
continued extension during and after sediment deposition.  These faults add a structural 
complexity to the rocks that can affect the direction and velocity of groundwater movement.  
One of these faults is mapped as occurring beneath the northern end of Brunner Island in the 
vicinity of Basin 7 (see Figure 5).  Joints and bedding plane fractures are also common within 
the Triassic sediments, and these fractures enhance the permeability of the rocks (Wood and 
Johnston, 1964).  The majority of groundwater flow through the Triassic sediments is expected 
to occur along bedding plane fractures, local joints, and through open fault zones. 
 
Diabase Intrusive Bodies 
 
The Triassic basin sediments in the Gettysburg-Newark Basin were also intruded by mafic 
magmas that cut across the sedimentary strata.  These magmas cooled to form a dark colored 
iron-rich igneous rock called diabase.  Most of the diabase near the Brunner Island site occurs 
as sills, although some nearly vertical tabular dikes have also been mapped in the region.  Local 
geologic maps (PaDER, 1980, and Wood and Johnston, 1964) do not indicate the occurrence of 
diabase intrusions beneath Brunner Island.  However, small dikes could occur that were not 
large enough to be mapped regionally.  Identification of possible smaller diabase intrusions 
would require geophysical evaluations (such as magnetometry) followed by an exploratory 
drilling program.  Figure 4 illustrates the nature of diabase intrusions within the Gettysburg-
Newark Basin.  



IMAGE SOURCE:  
  Wood, P.R., and H.E. Johnston, 1964, “Hydrology of the 
  New Oxford Formation in Adams and York Counties, 
  Pennsylvania”, Commonwealth of Pennsylvania
  Department of Internal Affairs, Bureau of Topographic 
  and Geologic Survey, Bulletin W21, 66 pages.

Brunner Island

Fault

Diabase

Alluvium

DATE:  05/15/2016GEOLOGIC MAP SHOWING LOCAL FAULTING AND QUATERNARY
ALLUVIUM NEAR BRUNNER ISLAND

FIGURE 5

-LEGEND-

BRUNNER ISLAND, PENNSYLVANIA



Preliminary Hydrogeologic Evaluation 
Brunner Island Steam Electric Station 

May 17, 2017 

Page 12 

Understanding local diabase occurrence can be very important for understanding preferential 
groundwater flow patterns in Triassic basin rocks.  Magma intrusions will cause contact 
metamorphism of adjacent rocks, resulting in thermal alteration of the intruded rock.  Thermal 
alteration may involve expansion and contraction of the rocks, resulting in local fracturing of 
the intruded rock, thereby locally increasing the permeability of the rocks.  Diabase may also 
contain frequent joints associated with cooling of the thin intrusive bodies.  Diabase is 
composed of minerals that are unstable under surface temperatures, pressures, and 
weathering conditions, and it will tend to weather faster than adjacent, more siliceous, 
sedimentary rocks.  As a result, diabase that occurs close to the land surface will commonly 
have significantly higher permeability than the surrounding unaltered Triassic sediments.  Thus, 
preferential groundwater migration pathways are commonly associated with diabase. 
 
Cambrian Carbonate Rock Units 
 
The southeastern end of Brunner Island extends outside the Gettysburg-Newark Triassic basin 
(See Figures 3, 4, and 5).  The southeastern tip of Basin 6 overlies Cambrian aged dolostones 
and limestones of the Snitz Creek, Buffalo Springs, and Ledger Formations.  These older 
carbonate rocks have been extensively faulted and folded as a result of multiple Paleozoic 
orogenies and extensional faulting during the Triassic.  The dolostones and limestones of these 
Cambrian rocks have limited primary porosity and permeability.  However, fractures in the 
rocks can exhibit significantly higher permeability, and fractures may serve as preferred 
groundwater flow pathways.  Dolostone is a sedimentary rock composed of the mineral 
dolomite, which is a calcium-magnesium carbonate (CaMg(CO3)2), and limestone is made of 
calcite (CaCO3).  These sedimentary rocks are susceptible to chemical weathering, especially in 
response to contact with acidic rain water.  Dolostone is more resistant to weathering than 
limestone.  These carbonate rocks can develop dissolution voids (caverns) in the subsurface, 
and chemical weathering of carbonates is often accelerated along open fractures that may 
occur.  Dissolution voids can transmit significant quantities of groundwater and can serve as 
preferred groundwater flow pathways.  
 
Unconsolidated Alluvium and Regolith 
 
In addition to the indurated rocks of Triassic and Cambrian age beneath and surrounding the 
Brunner Island facility, there are recent unconsolidated sedimentary deposits and weathered 
rock (termed regolith) that overlie the indurated rocks.  The water table commonly occurs in 
the unconsolidated sediments or regolith.  The water table is the level in the saturated zone of 
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the subsurface at which pore spaces are full of water and the hydraulic pressure (head) is equal 
to atmospheric pressure (Heath, 1983).   
 
Geologic maps of the area that predate the development of the Brunner Island Steam Electric 
Station indicate that the island was underlain by Quaternary age (<2.5 Ma) alluvium (Wood and 
Johnston, 1964).  A gravel pit mine was previously operated in the center of the island (See 
Figure 5), providing evidence of the coarse-grained sediments that naturally occurred beneath 
the island.  The alluvium mapped beneath the island is consistent with fluvial channel deposits 
associated with the Susquehanna River system and its associated tributaries.  Unconsolidated 
sands and gravels associated with fluvial deposition would be expected to have relatively high 
permeability.  These sediments would also contiguously extend from beneath Brunner Island 
into the current channel of the Susquehanna River.  It is reasonable to expect direct hydraulic 
connections between the alluvial sediments beneath the island and nearby surface water 
bodies (e.g., the Susquehanna River, Conewago Creek, Hartman Run, and Black Gut).  Prior 
assessment of seeps that have been conducted at the Brunner Island facility confirm the 
connection between the shallow groundwater system and the adjacent surface water bodies 
(see Appendix II). 
 
 
4.0 Identified Impacts to Groundwater  
 
4.1 Detection of Contaminants 
 
Groundwater contamination has been detected beneath Brunner Island in the water table 
aquifer (unconsolidated alluvium and regolith) as well as the underlying bedrock (Triassic 
sedimentary rocks).  Monitoring at Basin 6 also indicates that groundwater quality of the 
Cambrian Carbonate rocks exhibit some drinking water-quality standard exceedances. 
 
The majority of the groundwater-quality impacts reported at Brunner Island are commonly 
associated with CCRs.  Some of the most notable contaminants reported include arsenic, 
manganese, iron, and boron.  There have also been local drinking water-quality standard 
exceedances of halogenated organic compounds (e.g., trichloroethene) that would not be 
expected to be associated with CCRs.  The halogenated organic compounds would likely be 
associated with industrial activities (e.g., vehicle maintenance, service areas for the steam plant 
equipment, etc.) at Brunner Island. 
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GMA compiled a summary of water-quality standard exceedances at Brunner Island that were 
reported in the 1st, 2nd, and 3rd quarters of 2016.  The summary is presented in Table 1 and lists 
monitoring results by basin or monitoring program.  At least 15 parameters have been reported 
in 2016 at concentrations exceeding applicable drinking water-quality standards at Brunner 
Island.   
 
Table 1.  Summary of 2016 Water-Quality Standard Exceedances from Brunner Island 

BASIN 

Number of Exceedances* 
Parameters detected above the Regulatory Criteria Limit during 
2016 

1Q 
2016 

2Q 
2016 

3Q 
2016 

5 9 10 12 pH, TDS, sulfate (as SO4), aluminum, arsenic, beryllium, cadmium, 
iron, lithium, manganese, molybdenum, nickel 

4N 7 7 6 pH, sulfate (as SO4), aluminum, beryllium, iron, manganese, 
nickel 

4S 10 11 10 pH, TDS, sulfate (as SO4), aluminum, arsenic, iron, lead, lithium, 
manganese, molybdenum, nickel 

6 7 6 6 pH, TDS, arsenic, iron, lithium, manganese, molybdenum 

7 7 - - TDS, sulfate (as SO4), arsenic, boron, iron, manganese, 
molybdenum 

EB 5 - 6 pH, TDS, sulfate (as SO4), iron, lead, manganese.  See Note below. 

IWTB 6 - 9 pH, TDS, sulfate (as SO4), aluminum, iron, lead, lithium, 
manganese, strontium 

GOLF 
(Background) 1 0 1 pH, fecal coliform 

MW-19 
(Background) 0 0 0   

*Counts include field parameters; pH frequently lower than standard in wells with other contaminants.  Species 
only counted once (e.g., exceedances for both Al, total and Al, dissolved only counted once) 

Note: According to the Third Quarter Groundwater Monitoring Report, several halogenated organic compounds 
were identified in the EB monitoring wells, and two compounds (trichloroethene and cis-1,2-
dichloroethene) exceeded applicable standards in 2nd quarter of 2016. 

 
Evidence of groundwater contamination occurs beneath the entire island.  There are 
widespread occurrences of contaminants associated with coal ash.  Figure 6 presents a facility 
map that illustrates the concentrations of three selected groundwater contaminants of concern 
(arsenic, manganese, and boron) reported in 2016.  These three contaminants of concern were 
selected because they are widespread across Brunner Island and they are common constituents 
of CCRs.  This figure was developed for illustrative purposes only, and it is not intended to 
represent the full extent of groundwater contamination beneath the Brunner Island facility.  
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The map also includes data from shallow and deeper wells on the same illustration, and GMA 
has not attempted to discriminate vertical distribution of contaminants depicted on Figure 6.   
 
Talen Energy’s practice of monitoring and presenting groundwater results in separate individual 
reports by monitoring program does not provide an integrated depiction of the groundwater-
quality characteristics across the entire facility.  Because ash basins and other monitoring areas 
are closely placed across the facility, each basin does not have a clearly definable contaminant 
plume associated with a particular activity.  Rather, contaminant plumes appear to commingle 
across much of the island.   
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Recent monitoring of the Royal Manchester Golf Course well network does not indicate obvious 
groundwater impacts associated with CCRs.  Some low pH values could be related to CCRs, but 
other CCR indicators appear to be lacking.  Conditions reported at the Royal Manchester Golf 
Course wells appear to exhibit background or near-background groundwater-quality conditions.   
 
Talen Energy also regularly monitors well MW-19 as a “background” well associated with 
monitoring at Basin 4 (Talen Energy, November 7, 2016, “Quarterly Groundwater Report: 3rd 
Quarter 2016, Basin No. 4 North”).  Well MW19 is located west of the Brunner Island site on 
property along the northeastern margin of the Royal Manchester Golf Course.  Monitoring of 
MW-19 during 2016 did not reveal exceedance of drinking water-quality standards for any of 
the targeted constituents.  MW-19 has been considered by Talen as a “background” monitoring 
well, implying that the well may represent natural groundwater quality unaffected by 
contaminants associated with CCRs.  The lack of water-quality standard exceedances in well 
MW-19 does suggest that well MW-19 is upgradient of the known contaminant sources at the 
Brunner Island facility.  However, some metals are present at MW-19 (e.g., arsenic and boron) 
that could be related to CCRs but are below applicable water-quality standards.  The reported 
concentrations of common CCR target metals in well MW-19 may not represent true natural 
background concentrations.  Determination of natural background may require more extensive 
evaluations (including statistical analyses and possibly additional monitoring well construction 
farther away from the facility).  Nonetheless, the significantly lower concentrations of 
constituents of concern in well MW-19 indicate that the elevated contaminant concentrations 
reported from monitoring wells at Brunner Island are related to releases of contaminants from 
activities at Brunner Island rather than being contributed from off-site conditions or natural 
background concentrations in the groundwater system. 
 
4.2 Groundwater Flow Patterns and Discharge Areas  
 
Groundwater flows from Brunner Island toward adjacent surface water bodies (e.g., 
Susquehanna River, Conewego Creek, Hartman Run, Black Gut, etc.).  Data that GMA reviewed 
of the Brunner Island facility did not include a facility-wide map of the groundwater 
equipotential surface.  Groundwater flow patterns were not comprehensively depicted for the 
site.  The most comprehensive facility-wide depiction of groundwater flow that GMA reviewed 
was Figure 1 from the Hartman Run-Black Gut seep investigation (AGES, Inc., 2008), included in 
Appendix II.  The figure illustrates groundwater flow paths depicted as arrows that point away 
from the center of Brunner Island and toward the surrounding surface water bodies.  Seepage 
areas depicted on the map are illustrative of areas where visible discharge of groundwater to 
the land surface was occurring.  Prior seep monitoring has confirmed the discharge of common 
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CCR contaminants into local seeps (e.g., arsenic, iron, boron, aluminum, etc.) (Furjanic, 2007), 
and seep monitoring has been conducted at the facility since the 1980’s (PPL, July 27, 2007). 
 
Local assessment data from Basin 5 (Ish, Inc., 2006), Basin 7 (Ish, Inc., 2005), and the IWTB (Ish, 
Inc. and AGES, Inc., 2008) that GMA reviewed provided further documentation about 
groundwater occurrence and flow patterns.  Appendix III includes two example equipotential 
maps from the Basin 5 and Basin 7 arsenic investigations.  These maps, and other data 
reviewed, indicate that groundwater levels are elevated beneath Brunner Island as compared 
to the elevations of the average water levels in the adjacent surface water features.  The 
equipotential maps depict higher head (i.e., groundwater recharge conditions) associated with 
the interior of Basins 5 and 7 and lower heads at adjacent surface waters (i.e., discharge areas).  
These maps present clear indications that groundwater moves toward and discharges into the 
Susquehanna River and the local tributaries.  Reports from Basins 5 and 7 also depict 
contamination occurring in the alluvium, shallow bedrock, and deeper bedrock portions of the 
groundwater system.  The vertical and horizontal extents of the groundwater contaminants 
were undefined by these prior assessments.  In addition, the assessment reports of Basins 5 
and 7 do not address the occurrence, orientation, and significance of preferred contaminant 
migration pathways (e.g., fractures) in the bedrock system.   
 
Because groundwater contamination is evident beneath Brunner Island, and local discharge of 
contaminants has been confirmed through seep sampling, it is evident that groundwater 
contamination at Brunner Island discharges into the Susquehanna River and associated 
tributaries in an uncontrolled manner.  Quarterly groundwater monitoring reports from 
Brunner Island demonstrate that impacts to groundwater quality persist at the site.  In addition, 
the monitoring programs indicate to GMA that the full vertical and horizontal extents of 
groundwater contamination at Brunner Island remain undefined.  
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5.0 Conclusions Regarding Contaminant Discharge to the Susquehanna River System 
 
GMA has completed a preliminary hydrogeologic evaluation of the Brunner Island Steam 
Electric Station.  Our services included the following: review of documents provided to GMA by 
the Sierra Club, review of selected publications acquired by GMA, synthesis of available 
groundwater-quality data from 2016, interpretation of hydrogeologic and water-quality data, 
and preparation of a preliminary report.  Our findings from this evaluation include the 
following: 
 

• The Brunner Island facility has numerous disposal areas and other industrial activities 
that have impacted groundwater quality.   

• Groundwater impacts have affected the unconsolidated sediments and the underlying 
bedrock aquifer units.   

• Surface water has been impacted by discharge of contaminants from the groundwater 
system.  This is clearly documented by direct observation and monitoring of seeps. 

• The water table elevations within and surrounding ash basins and other contaminant 
source areas at Brunner Island are higher than the base level elevations of the 
Susquehanna River and nearby tributaries.  Groundwater flows from areas of high head 
(recharge areas) to areas of lower head (discharge areas).  Thus, groundwater flows 
away from high water table areas at Brunner Island and toward local surface water 
discharge areas.   

• Most of the groundwater discharge to adjacent surface water bodies would occur 
through base flow discharge to the stream channels, rather than the small discharge 
quantities that have been observed at local seeps and springs.  Base flow is discharge of 
groundwater directly to the stream channel below the water level in the stream.   

• Monitoring well systems at Brunner Island do not adequately define the vertical and 
horizontal extents of all groundwater contaminants emanating from the site.   

• Talen Energy’s routine reporting of groundwater monitoring data in separate reports 
subdivided by basin or activity area does not adequately consider the fate, transport 
pathways, and risks associated with uncontrolled migration of contaminants through 
the groundwater system. 

• Because the groundwater beneath the Brunner Island facility is contaminated, and 
groundwater from Brunner Island discharges into local surface water bodies, 
groundwater discharge adds uncontrolled pollutants from the groundwater system into 
the Susquehanna River and its local tributaries. 
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Appendix I 
 

“Overall Map” of the Brunner Island from the November 7, 2016 
“Quarterly Groundwater Report: 3rd Quarter 2016 – Equalization Basin” 

  





 
 
 
 

Appendix II 
 

Seepage Area Map from the April 11, 2008 PPL report 
“Additional Groundwater Assessments – Hartman Run/Black Gut Creek Area” 

 
  





 
 
 
 
 

Appendix III 
 

Selected Groundwater Equipotential Maps Showing Local Groundwater Flow Patterns. 
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