LOCATION RESTRICTIONS - GROUNDWATER
BASIN 6
U.S. EPA Coal Combustion Residuals Rule
Brunner Island Steam Electric Station
East Manchester Township, York County, Pennsylvania

PREPARED FOR:
BRUNNER ISLAND, LLC
East Manchester Township
York County, Pennsylvania

PREPARED BY:

West Chester, Pennsylvania

October 17, 2018
AGC Project No.: 2018-3765

TABLE OF CONTENTS
PAGE NO.:
Executive Summary and Certification ...................................................................................... ES-1
1.0 Introduction ........................................................................................................................... 1-1
1.1
1.2
1.3

Organization and Terms of Reference .......................................................................... 1-1
Site Location ................................................................................................................. 1-1
Basin Description .......................................................................................................... 1-1

2.0 CCR Rule Requirements for Groundwater ........................................................................... 2-1
2.1
2.2

Groundwater Requirements........................................................................................... 2-1
Compliance with Groundwater Requirements .............................................................. 2-2

3.0 Demonstration of Compliance with Groundwater ................................................................ 3-1
3.1
3.2
3.3
3.4
3.5
3.6

Geologic Setting ............................................................................................................ 3-1
Hydrogeology ................................................................................................................ 3-1
Hydraulic Connection to Groundwater ......................................................................... 3-2
Historical Groundwater Elevations ............................................................................... 3-3
2017 Groundwater Elevations ....................................................................................... 3-3
Conclusion..................................................................................................................... 3-3

4.0 Limitations ............................................................................................................................ 4-1
5.0 References ............................................................................................................................. 5-1
LIST OF FIGURES
FIGURE
1
Site Location Map
2
General Site Layout
3
Conceptual Cross Section of Basin 6
4
Conceptual Regional Groundwater Movement
5
Groundwater Elevation Contours with Active Discharge to Basin 6
6
Predicted Groundwater Contours after Basin 6 Closes
LIST OF ATTACHMENTS
ATTACHMENT
A
PPL Basin 6 Design Layout and Sections

i

EXECUTIVE SUMMARY AND CERTIFICATION
The Brunner Island Steam Electric Station (Brunner) is an active electric generation facility located
on the west bank of the Susquehanna River in East Manchester Township, York County,
Pennsylvania. Figure 1 provides a Site Location Map for the facility. Brunner is owned and
operated by Brunner Island, LLC. Ash Basin 6 (Basin 6) is located on the southern end of Brunner
Island and is bordered to the east by the Susquehanna River and to the west by Black Gut Creek.
Basin 6 is an active coal ash impoundment. When the plant is fully operational, process water
discharges into Basin 6, where sediments settle in a settling pond. Water is then routed to a
polishing (clarifying) pond located directly southeast of the settling pond.

Treated water

discharges to the Susquehanna River via a National Pollution Discharge Elimination System
(NPDES) permitted outfall. The remaining portion of water recharges into Basin 6, creating a
groundwater mound and subsequent radial flow outward from the basin footprint. Figure 2
provides a General Site Plan showing the existing CCR Rule groundwater monitoring well network
that currently exists within the area of Basin 6.
The Federal Coal Combustion Residuals (CCR) Rule (40 CFR §257.60-64) imposes location
restrictions for new CCR Landfills, new and existing surface impoundments, and lateral
expansions. This report evaluates Basin 6 for compliance with the groundwater location restriction
described in 40 CFR §257.60, requiring the CCR unit to have a “base that is located no less than
1.52 meters (5 feet) above the upper limit of the uppermost aquifer” or does not experience
recurring, intermittent or sustained hydraulic connection between any part of the CCR unit and the
uppermost aquifer. Through review of the History of Construction (GeoSyntec Consultants, 2016)
and existing site conditions, it is Advanced GeoServices’ opinion that Basis 6 does NOT satisfy
this location restriction.
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As described in this report, it is the opinion of Advanced GeoServices that Basin 6 does NOT meet
the requirements of the Location Restrictions as outlined for groundwater in the CCR rule (40 CFR
§257.60).
Qualified Professional Engineer:
Name:
Christopher T. Reitman, P.E.
Company:
Advanced GeoServices Corp
I, Christopher T. Reitman, certify that Basin 6 at Brunner Island does NOT meet the Location
Restrictions for Groundwater described in the Coal Combustion Residuals (CCR) rule 40 CFR
§257.60. I am a duly licensed Professional Engineer under the laws of Pennsylvania.
Print Name: Christopher T. Reitman, P.E.
Signature: __________________________
Date: October 17, 2018
License Number: PE 040717
My license renewal date is September 30, 2019
Qualified Professional Geologist:
Name:
Val F. Britton
Company:
V.F. Britton Group, LLC
I, Val F. Britton, certify that Basin 6 at Brunner Island does NOT meet the Location Restrictions
for Groundwater described in the Coal Combustion Residuals (CCR) rule 40 CFR §257.60. I am
a duly licensed Professional Geologist under the laws of Pennsylvania.
Print Name: Val F. Britton, P.G.
Signature: __________________________
Date: October 17, 2018
License Number: P.G. 001358
My license renewal date is September 30, 2019
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1.0 INTRODUCTION
1.1

ORGANIZATION AND TERMS OF REFERENCE

Advanced GeoServices Corp. (Advanced GeoServices) has been retained by Brunner Island, LLC
to prepare this Groundwater Location Restriction evaluation. The purpose of this evaluation is to
demonstrate compliance of the existing Brunner Island Steam Electric Station (Brunner) Basin 6
(Pennsylvania Department of Environmental Protection (PADEP) Solid Waste Permit #301300),
with the location restrictions of the Coal Combustion Residuals (CCR) Rule 40 CFR §257.60.
1.2

SITE LOCATION

The Brunner facility is an active electric generation facility located on the west bank of the
Susquehanna River in East Manchester Township, York County, Pennsylvania. Figure 1 provides
a Site Location Map for the facility. The Brunner facility is owned and operated by Brunner Island,
LLC. Ash Basin 6 (Basin 6) is located on the southern end of Brunner Island and is bordered to
the east by the Susquehanna River and to the west by Black Gut Creek.
1.3

BASIN DESCRIPTION

Basin 6 is an active coal ash impoundment. When the plant is fully operational, process water
discharges into Basin 6, where sediments settle in a settling pond. Water is then routed to a
polishing (clarifying) pond located directly southeast of the settling pond.

Treated water

discharges to the Susquehanna River via an NPDES-permitted outfall. The remaining portion of
water recharges into Basin 6, creating a groundwater mound and subsequent radial flow outward
from the basin footprint. Figure 2 provides a General Site Plan showing the existing CCR Rule
groundwater monitoring well network that currently exists within the area of Basin 6.
Basin 6 consists of perimeter earthen berms which have been lined with an impervious clay
material on the inside of the berms. The bottom of the basin has not been lined and allows some
of the water to infiltrate. Prior to the development of the area, sediments from the Susquehanna
River had built up Brunner Island. These sediments consist of a silty clay material overlaying a
sand and gravel layer. This unconsolidated material lies directly on top of a fractured bedrock.
1-1

The available documentation shows that the earthen berms constructed for Basin 6 were
constructed directly on top of the bedrock material, and that most of the unconsolidated materials
underlying the berm footprint were removed. Figure 3 provides a schematic cross-section through
the Basin 6 area.
Ash in Basin 6 is currently being excavated and beneficially used at an off-site location.
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2.0 CCR RULE REQUIREMENTS FOR GROUNDWATER
2.1

GROUNDWATER REQUIREMENTS

CCR units are restricted from being located less than five (5) feet above the upper limit of the
uppermost aquifer. 40 CFR §257.60 requires a certification that there will be no intermittent,
recurring, or sustained hydraulic connection between the CCR unit and the uppermost aquifer.
The CCR Rule is quoted below.
The CCR Final Rule (40 CFR §257.60) requires:
(a) New CCR landfills, existing and new CCR surface impoundments, and all lateral expansions
of CCR units must be constructed with a base that is located no less than 1.52 meters (five feet)
above the upper limit of the uppermost aquifer, or must demonstrate that there will not be an
intermittent, recurring, or sustained hydraulic connection between any portion of the base of the
CCR unit and the uppermost aquifer due to normal fluctuations in groundwater elevations
(including the seasonal high water table). The owner or operator must demonstrate by the dates
specified in paragraph (c) of this section that the CCR unit meets the minimum requirements for
placement above the uppermost aquifer.
(b) The owner or operator of the CCR unit must obtain a certification from a qualified
professional engineer stating that the demonstration meets the requirements of paragraph (a) of
this section.
(c) The owner or operator of the CCR unit must complete the demonstration required by
paragraph (a) of this section by the date specified in either paragraph (c)(1) or (2) of this section.
(1) For an existing CCR surface impoundment, the owner or operator must complete the
demonstration no later than October 17, 2018.
(2) For a new CCR landfill, new CCR surface impoundment, or any lateral expansion of
a CCR unit, the owner or operator must complete the demonstration no later than the
date of initial receipt of CCR in the CCR unit.
(3) The owner or operator has completed the demonstration required by paragraph (a) of
this section when the demonstration is placed in the facility’s operating record as
required by § 257.105(e).
(4) An owner or operator of an existing CCR surface impoundment who fails to
demonstrate compliance with the requirements of paragraph (a) of this section by the
date specified in paragraph (c)(1) of this section is subject to the requirements of §
257.101(b)(1).
(5) An owner or operator of a new CCR landfill, new CCR surface impoundment, or any
lateral expansion of a CCR unit who fails to make the demonstration showing compliance
with the requirements of paragraph (a) of this section is prohibited from placing CCR in
the CCR unit.
(d) The owner or operator of the CCR unit must comply with the recordkeeping requirements
specified in § 257.105(e), the notification requirements specified in § 257.106(e), and the internet
requirements specified in § 257.107(e).

2-1

2.2

COMPLIANCE WITH GROUNDWATER REQUIREMENTS

Section 3.0 of this document presents the demonstration of compliance with 257.60 as required by
the CCR Rule. The table below summarizes the minimum factors to be considered when
evaluating the CCR unit per 40 CFR §257.60.
RULE SECTION
257.60(a)
257.60(a)
257.60(b)

RULE REQUIREMENT
Distance from uppermost aquifer
Hydraulic connection to aquifer
Certification that this demonstration meets the
requirements of 257.60(a)
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REPORT SECTION
3.6
3.6
Executive Summary
and Certification

3.0 DEMONSTRATION OF COMPLIANCE WITH GROUNDWATER
In order to demonstrate compliance with the Groundwater Requirement, Advanced GeoServices
reviewed the reports listed in Section 5 – References. Relevant excerpts of those reports are
repeated herein for clarity.
3.1

GEOLOGIC SETTING

The Basin 6 site area is generally underlain by the Triassic Age New Oxford Formation which
consists of a shale unit and a conglomerate unit. The very southern tip of the site is underlain by
the Cambrian Age Ledger Formation which consists of dolomite. The contact between the Triassic
and Cambrian age rock is an apparent angular unconformity. The bedrock is overlain by native
sand and gravel and silty clay (see Figure 3).
The local bedrock geology is evident based on outcrops along the roadway and railroad tracks that
are west of Black Gut Creek. Several strike and dip measurements were collected from the
outcrops to identify the bedrock structural orientation. Based on the measurements, the bedding
of the New Oxford Formation has an average strike of N45°E and dips to the northwest
approximately 12°. Joint sets were evident in near vertical orientations perpendicular to the strike
orientation.
3.2

HYDROGEOLOGY

Brunner Island (specifically the Basin 6 area) is located on an island, with the Susquehanna River
bordering the east side and a small tributary (Black Gut Creek) bordering the west side of the island
(see Figure 2). Topographic highlands exist to the west of Brunner Island with groundwater
moving from the highland recharge zone to the east toward Black Gut Creek locally and the
Susquehanna River regionally. Thus, Brunner Island is isolated hydrogeologically from the
topographic highlands to the west which also prevents potential contaminants emanating from
Brunner Island from migrating westward past Black Gut Creek and impacting properties west of
Brunner Island. The regional flow characteristics result in an upward vertical groundwater
gradient outside the footprint of Brunner Island hindering the vertical migration of any potential
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contaminants downward into the groundwater column. Figure 4 provides a schematic cross section
which shows the conceptual regional vertical groundwater movement associated with Basin 6.
3.3

HYDRAULIC CONNECTION TO GROUNDWATER

As discussed above, Basin 6 is surrounded by earthen berms that were constructed directly on the
surface of the bedrock. During the construction of these berms, overburden material (sand, gravel,
and silty clay) were excavated to the top of bedrock in the area of the berms. This resulted in the
absence of overburden along the edge of the berm; however, the native overburden was untouched
in the central portion of Basin 6 and coal ash material was placed directly on the overburden
material. Figure 3 provides a schematic cross section of Basin 6.
From the Basin 6 History of Construction report (GeoSyntec Consultants, 2016), the “clay liner”
in Basin 6 was described as follows:
“Ash Basin 6 perimeter dike is constructed with a 10-ft thick compacted clay liner (or
impervious zone) on the upstream face of the berm (HDR 2009 and Drawing E-158595,
Sheet 2). The compacted clay liner extends to from (sic) rock at the toe of the embankment
to an elevation of 287.5 ft around the full perimeter of the unit. The materials and methods
of construction used in the construction of the clay liner are specified in the earthwork
specifications (PPL 1977). Results of field density tests for portions of clay liner are
included in Appendix C4. The clay liner was constructed during the perimeter embankment
construction in 1979 (HDR, 2009).”
Attachment A includes the Basin 6 design layout and details from Pennsylvania Power & Light
(PPL) Company from January 1978, revised through 1980. Sections D-D’, E-E’, F-F’ and G-G’
show that portions of Basin 6 were excavated, as described above, to the “assumed rock line” of
approximately elevation 251+ ft amsl (or top of bedrock, whichever was more shallow).
Based on the foregoing, a clay liner is present on the perimeter berms (aka perimeter dike), but not
on the floor of Basin 6 where native materials were allowed to remain. With those materials having
been excavated along the inside toe of the perimeter berms to rock and the lack of placement of a
hydraulic barrier to the underlying groundwater, there is a connection between the water in Basin
6 and the underlying groundwater in the uppermost aquifer.
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3.4

HISTORICAL GROUNDWATER ELEVATIONS

Pennsylvania Power & light Company’s (PPL) Sheet 1, entitled “Brunner Island S.E.S., Ash
Storage Basin #6” from 1975, provides the location of the boreholes advanced in February and
March 1975, along with a summary of the boring logs and the water levels encountered in those
wells. A copy of this map is included in Attachment A. In general, the water levels within the
Basin 6 footprint ranged from 254.1 ft MSL (Boring 11) to 268.4 ft MSL (Boring 1).
3.5

2017 GROUNDWATER ELEVATIONS

A groundwater mound is caused by the active discharge of water into Basin 6. Plant process water
is typically being discharged to the surface of Basin 6 when the plant is fully operational. This
discharge results in an estimated maximum 1.0 mgd of water infiltrating (recharging) into Basin
6, thus creating a groundwater mound under the basin with radial groundwater flow outward.
Figure 5 shows the existing groundwater contours in Basin 6, with an active discharge to Basin 6.
The average groundwater table elevation below Basin 6 is 276-284 feet above mean sea level (ft.amsl), which is within the ash material and above the overburden material. The hydrogeologic
conditions were described in the Initial Annual Groundwater Monitoring and Corrective Action
Report for Year 2017 for Ash Basin 6 (Advanced GeoServices, January 31, 2018).
Figure 6 shows the anticipated static groundwater elevations in Basin 6 after ceasing active
discharge to the basin. The average anticipated groundwater elevations in Basin 6 under these
conditions range from 259-263 ft amsl, which is consistent with pre-basin conditions.
3.6

CONCLUSION

The location of groundwater relative to the bottom of the Basin 6 ash is based on the following:
•

Pre-construction groundwater levels in the Basin 6 area range from 254-268 ft amsl.

•

Bottom of Basin 6 was excavated along the interior toe of the perimeter berm to the
top of bedrock, estimated to be 251+ ft amsl.
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•

A hydraulic barrier was not constructed along the bottom of Basin 6.

•

Post-closure predicted groundwater levels in Basin 6, which are suggested to mimic
pre-construction groundwater levels, to range from 259-263 ft amsl.

•

Existing water level in Basin 6 is 276-284 ft amsl.

Based the foregoing, it is Advanced GeoServices’ opinion that groundwater in the vicinity of Basin
6 is hydraulically connected to the water in Basin 6 and does not meet the criteria for groundwater
separation outlined in 40 CFR §257.60.
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4.0 LIMITATIONS
The signature of Advanced GeoServices’ authorized representative on this document represents
that, to the best of our knowledge, information, and belief, it is our professional opinion that the
aforementioned information is accurate as of the date this report. Our opinion is made on the basis
of our experience, qualifications, and professional judgment and is not to be construed as a
warranty or guaranty. In addition, opinions relating to environmental, geologic, and geotechnical
conditions or other estimates are based on available data, and actual conditions may vary from
those encountered at the times and locations where data are obtained, despite the use of due care.
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