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1.0 OBJECTIVE 

This Groundwater Monitoring Network Evaluation Report has been prepared by Amec Foster 
Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler), on behalf of American Electric 
Power (AEP), to document the results of the monitoring well network evaluation conducted for the 
Ash Landfill at the Rockport Plant in Rockport, Indiana.  The Groundwater Monitoring Network 
Evaluation was conducted to evaluate the adequacy of the existing monitoring well network and, 
if applicable, to make recommendations for additional well installations. 

Specifically, the existing monitoring well network at the Ash Landfill was evaluated for compliance 
with the coal combustion residuals (CCR) Final Rule issued by the U.S. Environmental Protection 
Agency (USEPA) on 17 April 2015.  Regulations pertaining to Groundwater Monitoring and 
Corrective Action are contained in the Code of Federal Regulations (CFR) 40 CFR 257.90 through 
98.  The focus of this evaluation was on §257.91 (Groundwater Monitoring Systems). 

2.0 BACKGROUND INFORMATION 

2.1 Facility Location and Description 

The Rockport Power Plant is located in southwest Indiana (Figure 1) in Spencer County, on 
property extending into three Townships:  Ohio, Hammond and Grass.  The plant is situated on 
the north bank of the Ohio River, just northeast of the intersection of State Route (SR) 66, and 
United States (US) Highway 231.  SR 66 runs along the river between the Town of Grandview 
(about 1.5 miles to the east) and the City of Rockport (about 1 mile to the southwest), and US 231 
runs south from Interstate 64 (about 20 miles north of the plant), crossing the Ohio River into 
Kentucky via the William H. Natcher Bridge just southwest of the Power Plant. 

The site is owned and operated by Indiana-Michigan Power Company, a regional unit of AEP.  
The property was developed in the late 1970s and early 1980s.  The facility consists of two coal-
fired 1,300-megawatt (MW) power generating units.  The first unit went into operation in 
December 1984, and the second in December 1989.  The facility has two existing CCR 
storage/disposal units consisting of the ash landfill located north-northeast of the generating plant, 
and two adjacent bottom ash (BA) ponds located just south of the generating plant at the north 
end of a wastewater pond complex.  The general layout of the property and the locations of the 
CCR units are shown on Figure 2. 

The following description of CCR generation and handling processes at the Rockport Plant is 
summarized from a letter sent by AEP to the Indiana Department of Environmental Management 
(IDEM) on 6 May 2009: 

The plant burns about 9-10 million tons of coal per year.  The coal, delivered by barge, is off-loaded 
to the coal storage yard then transported by conveyor into one of the two generating units, where 
it is pulverized to a powder then injected and burned. The heat produced in burning coal converts 
water to steam used to drive the turbine generators which produce electricity.  The burning of coal 
produces two types of ash - fly ash and bottom ash. The Rockport Plant produces about 400,000 
tons of fly ash and 140,000 tons of bottom ash per year. 
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Fly ash is the fine particulate matter entrained in the hot flue gases. To remove the fly ash prior to 
the gases exiting through the plant stack, the flue gas is routed through an electrostatic   precipitator 
(ESP), where the ash particles adhere to electrically charged plates. Mechanical rappers knock the 
fly ash off the plates down into a series of collection hoppers. From the hoppers, the fly ash is 
pneumatically conveyed to a storage silo.  From the silo, the ash is either loaded dry into closed 
trucks and shipped offsite for various uses, or conditioned with a small quantity of water and hauled 
by truck to the onsite landfill for disposal.  

Bottom ash (BA) includes the heavier coal ash particles that fall to the bottom of the steam 
generator and are collected into refractory-lined hoppers. The hoppers are kept full of water to 
protect the lining and break the fall of large pieces of hot slag which shatter upon contact with the 
relatively cool water.  From the hoppers, the BA-water mixture is routed to a crusher station where 
the ash is crushed to a size suitable for pumping. The BA is then pumped to one of the BA ponds 
located in the wastewater pond complex, where it precipitates out and can be reclaimed after the 
pond is drained.   

2.2 Description of CCR Unit 

2.2.1 General 

The CCR unit referred to as the Ash Landfill, or Landfill, is located about 8,000 feet (1.5 miles) 
northeast of the generating plant.  Figure 3 shows the general layout of the landfill and the 
monitoring well locations, using the U.S. Geological Survey (USGS) topographic quadrangle map 
of 1964 (photorevised 1982) as a base.  Figure 4 is a topographic map for the whole plant area. 

In March 1984, AEP submitted an application to develop 606 acres in the northern portion of the 
property for CCR disposal, including 460 acres for fly ash disposal (Storage Area 1) and 146 
acres for bottom ash disposal (Storage Area 2).  The Indiana Environmental Management Board 
(precursor agency to IDEM) issued a permit to construct in August 1985, and an operating permit 
(Facility Permit FP 74-2) in July 1987.   

Because the bottom ash produced by the plant has been sold or used onsite for beneficial reuse 
purposes since the plant started operation, the portion of the property reserved for bottom ash 
storage and/or landfilling (Area 2) has never been used.  The 1984 Permitted Boundary shown 
on the figures in this report includes only Area 1, the 460-acre area reserved for fly ash disposal.  
That area is transected by a north-south power line right-of-way (ROW).  The area east of the 
ROW (Storage Area 1A) includes both closed and currently active portions of the fly ash landfill.  
The area to the west of the ROW has not been used for landfilling, but includes support facilities 
for the active landfill, including an office trailer, stockpile areas, leachate storage and ponds and 
a NPDES discharge structure.  

The fly ash landfill is currently permitted by IDEM Office of Land Quality, Solid Waste Permits 
Section, as a Restricted Waste Site (RWS) under Indiana Administrative Code (IAC) 329 Title 10 
(Solid Waste Landfill Disposal Facilities) Rule 9-4.  A Restricted Waste Site may accept only one 
type, or related types, of waste.  The waste is classified according to the results of certain leaching 
tests for specific parameters specified in the regulation.  Classifications range from Type I (highest 
leachate concentrations) to Type IV (lowest leachate concentrations), and the landfill 



Groundwater Monitoring Network Evaluation 
AEP Rockport Plant 
Existing CCR Landfill 
 

 

3 
 

requirements (including liner system and leachate handling requirements) are determined 
according to the waste class.  The active landfill is permitted as a Restricted Waste Site Type I.  
The permit was most recently renewed on 10 February 2015, and expires on 11 February 2020.  
A copy of the permit is provided in Appendix A. 

2.2.2 Surface Water and Leachate Control   

As shown on the topographic maps in Figures 3 and 4, the original topography of the fly ash 
storage area was relatively flat, with grade elevations between 390 and 395 feet above Mean Sea 
Level (MSL, equivalent to the National Geodetic Vertical Datum of 1929, or NGVD29).  Beyond 
the permitted boundary, the original topographic relief rose gently to the north-northwest, and 
more steeply toward hills to the northeast and northwest.   

Stormwater from the landfill area is directed to perimeter drainage systems.  The northeast, north 
and northwest perimeter of the landfill site is drained by Shafer Drain, part of a former agricultural 
drainage system that flows to Honey Creek southwest of the landfill.  A perimeter ditch on the 
southeast landfill boundary also drains southwest to Honey Creek.  Honey Creek flows southeast 
across the plant property to the Ohio River. 

Leachate from the landfill cells is collected in lined ponds located north and west of the active 
landfill area.  Prior to discharge, the leachate is transferred to the Leachate Treatment Pond (north 
of the West Leachate Pond), where it is diluted with well water from supply well PW-7.  The 
effluent from the Leachate Treatment Pond is discharged and monitored under National Pollution 
Discharge Elimination System (NPDES) Permit No. IN0051845 at Station 002. 

2.2.3 Construction and Operational History 

Construction on the original fly ash landfill, located in the northeast portion of the permitted area 
(Area 1), was conducted between 1985 and 1987.  In the early years of operation, much of the fly 
ash generated at the plant was beneficially reused (primarily for Ready-Mix concrete production), 
and filling of the landfill proceeded more slowly than anticipated at the time of permitting.   

The original landfill cells were constructed on the east end of the permitted area, from north to 
south, with final cover being placed over the cells in this area (showed as Closed Landfill on the 
figures in this report) between 2000 and 2007.  After 2007, expansion of the landfill continued into 
the southeast section of the area shown as the Active Landfill on the figures.   

The ash that was landfilled originally (in the late 1980s and early 1990s) was generated from 
combustion of fuel high in western coal (relative to eastern coal), and was classified as Type II.  
This waste had very low permeability, and (consistent with the permit) was placed in cells lined 
with 5 feet of clay soil (either native in-situ soil or from borrow areas) having an average bulk 
permeability of 10-6 centimeters per second (cm/sec) or less.  No leachate collection system exists 
between the CCR and the liner in the original landfill cells.  Runoff from the cells was collected in 
a central pond west of the original landfill and within the currently active landfill area, and 
transferred from there to the leachate treatment pond for discharge via NPDES Station 002.  In 



Groundwater Monitoring Network Evaluation 
AEP Rockport Plant 
Existing CCR Landfill 
 

 

4 
 

2014, the original leachate collection pond in the active landfill area was removed and replaced 
with the perimeter leachate collection ponds (north and west). 

Over a period of years after the mid-1990s, the chemistry of the fly ash changed due to changes 
in the sources of coal used for combustion at the plant, as well as the introduction of new materials 
used for emissions controls after 2007 (including sodium bicarbonate used for sulfur dioxide 
removal in a dry sorbent system, and granular activated carbon used for mercury removal).  The 
landfill was reclassified as a Type I landfill through a permit modification approved by IDEM in 
August 2012.  Under the modified permit, new cells are lined with a composite liner consisting 
(from the bottom up) of: 2 feet of clay with a bulk permeability of 10-7 cm/sec or less, a 30-mil PVC 
synthetic liner, and 2 feet of bottom ash containing a piping network for leachate collection.  In 
some cells, bottom ash (which is still classified as a Type II waste) is also being placed below the 
composite liner to raise the subgrade level, to allow gravity drainage of the leachate collection 
system to the collection ponds.  Current landfill construction is proceeding according to the design 
in the modified permit, Fly Ash Landfill Redesign Construction Drawings, Storage Area 1A, RKP 
Permit #FP-74-2 prepared by Terracon and dated February 2012 (Terracon 2012). 

2.2.4 Area/Volume 

The total area inside the 1984 permit boundary for Area 1 is approximately 460 acres.  The latest 
permit renewal, issued on 15 February 2015, indicates the total permitted landfill area is 554 
acres, including 408 acres in Area 1 and 146 acres in Area 2 (the area designated for bottom ash 
storage).  The permitted portions of Area 1 include Area 1A east of the power line ROW 
(approximately 175 acres), and Area 1B west of the ROW (approximately 233 acres).  Area 1A 
includes the closed landfill area (approximately 41 acres) and the active landfill area 
(approximately 134 acres).  Within the active landfill area, 110 acres have been approved for 
conversion from a Type II to a Type I RWS.   

Based on information provided by AEP, the total permitted volume of landfill space for Type I 
waste is 10,840,300 cubic yards (CY).  The total estimated volume of fly ash disposed in the Type 
I RWS through December 31 2015 was 324,523 CY, leaving 10,514,777 CY of capacity in Area 
1A.  Area 1B is expected to be developed for landfilling as Area 1A approaches capacity. 

2.3 Previous Investigations 

Site investigations were performed on the Plant property in the late 1970s and early 1980s to 
support design, construction and permitting in advance of plant start-up, which occurred in 
December 1984. 

Specifically for the landfill area, AEP prepared a Landfill Application Package (AEP 1984) 
containing the methods and findings from a Site Investigation performed in 1983 by AEP Civil 
Engineering personnel of the northern portion of the plant property, to support permitting of the 
two CCR stockpile and landfilling areas.  A location map and cross-sections as well as a bedrock 
topography map and a map showing the locations of existing oil and gas wells from that document 
are provided in Appendix B. 
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In addition, numerous subsequent submittals related to the landfill have been made by AEP to 
IDEM.  These public records, including IDEM responses and notifications, are available for 
download from IDEM’s online Virtual File Cabinet (VFC).  They include additional borrow area 
investigation reports, landfill design submittals, permit modifications, and semi-annual 
groundwater monitoring reports (GWMRs).  While an in-depth review of the totality of these 
records was beyond the scope of the current study, Amec Foster Wheeler has consulted selected 
documents available through the VFC for information on the landfill history and current permit 
status. 

Information related to the monitoring wells installed at the landfill was provided to Amec Foster 
Wheeler by AEP, and construction details for those wells are summarized in Table 1.  Monitoring 
well logs are reproduced in Appendix C.   

2.4 Hydrogeologic Setting 

The following sections provide information on the hydrogeologic setting of the AEP Rockport 
Plant, including climate, physiography and drainage, geology, hydraulic properties of the principal 
groundwater flow zone, surface water and interactions between surface water and groundwater, 
and water users. 

2.4.1 Climate and Water Budget 

The area of Rockport has a continental climate regime.  As described by Ray (1965), summers 
are long hot and humid, and winters are damp and relatively mild, with brief periods of intense 
cold.  Mean monthly temperatures vary from 35 degrees Fahrenheit (ºF) in January to 79ºF in 
July. 

The closest meteorological station with long-term data is Owensboro, Kentucky.  Based on 
National Climatic Data Center (NCDC) data for the period from 1971 through 2000, as reported 
by the Midwest Regional Climate Center (MRCC, http://mrcc.isws.illinois.edu/), the normal annual 
precipitation in Owensboro is 45.07 inches.  Precipitation is well distributed throughout the year, 
on average, but can be highly variable from month-to-month.  Monthly normal precipitation varies 
from 2.67 inches in October to 4.66 inches in May.  However, monthly extremes during the period 
from 1928 through 1990 ranged from 0.06 inches in October 1987 to 16.15 inches in March 1964. 

Mean annual potential evapotranspiration in Owensboro is between 31 and 33 inches, according 
to mapped data available from the Kentucky Climate Center 
(http://www.kyclimate.org/index.html).  The adjusted annual potential evaporation estimated in the 
Landfill Application Package (AEP 1984, Table 10), based on climatic data from Tell City, was 
32.22 inches per year.  The mean monthly water balance developed for the landfill resulted in the 
following breakdown (Table 11) for an estimated annual precipitation of 44.27 Inches: 

 Surface Runoff – 13.23 inches (30%); 

 Actual Evapotranspiration – 25.69 inches (58%); 

 Percolation (groundwater recharge) – 5.44 inches (12%). 
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2.4.2 Regional and Local Geologic Setting 

2.4.2.1 Physiography and Drainage 

The area of Rockport lies in the western Interior Low Plateau physiographic province of the United 
States, in a subarea referred to as the Wabash Lowland.  It is an area of broad alluviated valleys 
and dissected uplands of rolling to hilly terrain with gentle slopes and moderate relief (Ray 1965).  
The topography in the vicinity of the Rockport Plant is shown on the U.S. Geological Survey 
(USGS) topographic map reproduced in Figure 4.   

Drainage in the area is provided by the Ohio River, which is adjacent to the plant property on the 
southeast, is over 2,000 feet wide in the vicinity of the plant, and flows to the southwest toward 
Owensboro, Kentucky.  The plant property slopes gently across a terraced surface from 
elevations greater than 410 feet on its northern edge, where it is bordered by low hills and an 
upper terrace, to as low as 390 feet along the top of the bank of the Ohio River.  Much of the 
property is drained by Honey Creek, which flows south-southeast to the Ohio River and is incised 
down to an elevation of approximately 380 feet.  The power generation plant was developed on 
the portion of the property between US 231 on the west and Honey Creek on the east.  It is located 
on a watershed divide between Honey Creek and an unnamed tributary offsite to the southwest.   

The natural topography over most of the property (outside the channel of Honey Creek) prior to 
development of the power plant consisted of a relatively flat terrace surface marked by east-west 
oriented crests and swales.  Multiple low-gradient drainage ditches crossed the area, connecting 
the two watersheds (Honey Creek and the watershed to the west).  Regrading for development 
of the power plant and associated facilities (including construction of the wastewater pond 
complex) disrupted some of the existing natural drainage as well as the man-made drainage that 
existed on the surface of the terrace and is still depicted on the USGS topographic map in Figure 
4.   

2.4.2.2 Geology 

The area of the site lies in the southern portion of a broad shallow downwarp structure referred to 
as the Illinois Basin (also known as the Eastern Interior Basin), and is underlain by sedimentary 
bedrock of Pennsylvanian age.  The bedrock underlying the site and most of Spencer County is 
the Pennsylvanian age Raccoon Group, consisting of sandstone and shale with minor amounts 
of mudstone, coal and limestone (Grove 2006). The rock reported from onsite borings that 
extended through the unconsolidated overburden into bedrock has been described primarily as 
shale.  The boring for bedrock wells finished at the MW-5 location (at the northeast landfill 
perimeter) encountered interbedded sandy claystone, sandy shale, limestone, coal and 
claystone. 

The bedrock surface beneath the overburden is uneven, and includes rounded hills, ridges and 
valleys (draining southeast) representing the erosional surface that existed prior to filling of the 
valley with glaciofluvial sediments. 
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The geology of the near-surface unconsolidated Quaternary sediments associated with the Ohio 
River valley is depicted on the geology map in Figure 5 (which excludes the far east portion of 
the Plant property), and described in detail by Ray (1965).  These sediments range in thickness 
from about 20 feet on northern sections of the property, to as much as 130 feet along the Ohio 
River west of the mouth of Honey Creek.  They include windblown sediments (loess) up to 30 feet 
thick that mantle bedrock on the northeast perimeter of the property, possibly merging with 
lacustrine deposits in the tributary valley at the northwest corner of the property, and two series 
of Wisconsin age valley-train deposits (Tazewell and Cary) under most of the property.  The 
valley-train sediments that fill the broad river valley were deposited by meltwater from retreating 
continental glaciers to the north and northeast, and were subsequently reworked by modern 
drainage systems, including the Ohio River and the Honey Creek drainage on the plant property.   

Generally, the valley train deposits thicken and coarsen to the southeast, from the loess-mantled 
bedrock hills along the valley wall, toward and beyond the course of the modern Ohio River.  In 
the subsurface, the valley train sediments typically coarsen downward, and can be classified 
generally into finer-grained sediments near the surface (including silt, sandy silt, silty clay and 
clay), and coarser-grained sediments (fine to coarse sand and some gravel) at depth. 

Interpretive cross-sections of the subsurface were generated by AEP from data collected in the 
1983 Site Investigation of the landfill area, and have been included in Appendix B.  In the report 
of the Site Investigation included in the Landfill Application Package (AEP 1984), the 
unconsolidated sediments encountered above bedrock were grouped into four units, described 
below in descending order: 

 Unit No. 1 – surficial silt and clay.  This unit was found to be 2 to more than 15 feet thick.  
The upper section is predominantly silty, sandy clay that is stiff, and of low to medium 
plasticity.  Very fine-grained sand and silt are stratified with the clay toward the bottom of 
the unit, suggesting a lacustrine depositional environment where these finer-grained 
deposits are thickest. 

 Unit No.2 – well sorted sand.  This unit, where present, was found to extend from the 
bottom of the fine-grained surficial unit to elevations of 373-376 feet.  It was found to 
consist of fine to medium-grained, well-sorted subangular to subrounded quartz sand. 

 Unit No. 3 – poorly sorted sand.  This lower sand unit, consisting of poorly sorted, very 
fine to very coarse-grained sand, is the dominant unit between elevations of 373-376 feet 
and the underlying bedrock, which is typically found at elevations of 290 to 300 feet under 
most of the property, and at shallower depths in the north and northwest portions. 

 Unit No. 4 – sand and gravel.  Unit No. 4, consisting of poorly sorted sand, gravel and 
gravelly sand, was found to be gradational with Unit No. 3, and to occur as lenses within 
Unit No. 3.  Gravel in this unit is subangular to rounded, ranges in size from 3/8 to 1 inch 
in diameter, and commonly contains coal particles. 
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2.4.2.3 Hydraulic Properties of Principal Groundwater Flow Zone 

The saturated section of the unconsolidated sand and sand and gravel body comprising 
subsurface Unit Nos. 2, 3 and 4 (as described in the preceding section) makes up the principal 
groundwater flow zone underlying the site.  This zone is hydraulically connected to the Ohio River 
but the connection is buffered by lower-permeability sediments that line the river bottom.  Because 
of its relatively high permeability and its connection to the Ohio River, this zone represents an 
aquifer capable of supplying large yields to pumping wells.  The depth to water in this zone 
typically ranges from 20 to 35 feet BGS, and the saturated thickness (which generally increases 
toward the river) ranges from less than 15 feet to more than 80 feet.  Groundwater occurs in this 
zone under unconfined conditions, or semi-confined conditions where the surficial silt and clay 
directly overlie the saturated zone. 

AEP provided information concerning pumping tests of varying lengths performed in this zone 
using onsite supply wells, including a pumping test performed in 1977 that was documented in 
the Landfill Application Package (AEP 1984), a pumping test performed in 2004 at a new supply 
well installed at the landfill for leachate dilution, and yield tests performed in 2011 and 2012 at 
two new replacement wells used for fire water supply.  Based on the information reviewed, the 
principal groundwater flow zone underlying the site has a transmissivity ranging from 126,000 to 
250,000 gallons per day per foot (gpd/ft), corresponding to 17,000 to 34,000 square feet per day 
(ft2/day).  The hydraulic conductivity of the formation ranges from 420 to 560 feet per day (ft/day), 
and the storage capacity (specific yield) ranges from 0.07 to 0.22.  Pumping well yields range up 
to 1,000 gallons per minute (gpm), and specific capacities range from 48 to 121 gpm per foot of 
drawdown (gpm/ft). 

2.4.3 Surface Water and Surface Water-Groundwater Interactions 

The Ohio River at Owensboro drains a watershed of 97,000 square miles and the average flow 
is 121,200 cubic feet per second (cfs), according to Ray (1965). The stage in this section of the 
river is maintained by a downstream dam in Newburgh, Indiana above a minimum pool elevation 
of about 357.4 feet MSL (358 feet relative to the Ohio River Datum).  The AEP Rockport Plant, 
located at River Mile (RM) 744-745, is halfway between the Newburgh Dam (RM 776) and the 
upstream Dam at Cannelton (RM 721).  The river level at the Rockport Plant can be estimated by 
averaging the gauge data reported by the US Army Corps of Engineers (USACE) at Newburgh 
and Cannelton.  A hydrograph (graph of water level over time) of the estimated daily stage in the 
Ohio River at the Rockport Plant from 2010 through 2015 is provided in Appendix D-1. 

The water level in the Ohio River typically remains close to pool elevation in the summer and fall, 
and fluctuates at a relatively high frequency (for a few days to weeks), up to 20 feet above pool 
elevation, in the winter and spring months.  The river stage typically reaches an elevation of 377 
feet at least once in most years.  The elevation of the 10-year flood is 387.7 feet, the 100-year 
flood level is 392 feet, and the level of the highest flood of record in the area (the flood of 1937) 
is 397 feet. 
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Groundwater levels and gradients in the glaciofluvial (valley train) sediments that fill the valley are 
strongly influenced by the Ohio River.  Under low-water (pool) conditions, groundwater in the 
sediments flows under a low gradient toward the Ohio River.  As the river level fluctuates in winter 
and spring, groundwater levels fluctuate along with it, although the effects are increasingly 
dampened with distance from the river.  During rapid rises in river level, the groundwater gradient 
can be temporarily reversed to some distance from the river bank, resulting in excess groundwater 
being stored in the sediment (bank storage), and then draining slowly back toward the river again 
as the river stage falls. 

2.4.4 Water Users 

The Indiana Department of Natural Resources (IDNR) Division of Water maintains an online 
database of Significant Water Withdrawal Facilities (http://www.in.gov/dnr/water/4841.htm).  A 
Significant Water Withdrawal Facility (SWWF) is defined as a facility that has the capacity to 
withdraw more than 100,000 gallons per day (gpd) in aggregate from surface water and/or 
groundwater, through one or more registered “sources” (individual pumping wells or stations).  
There are 10 SWWFs registered in Spencer County, of which the AEP Rockport Plant has the 
highest capacity. 

2.4.4.1 Onsite Water Use 

The main source of water used at the plant is the Ohio River.  The plant’s registered capacity for 
surface water is 80,000 gpm.  According to the IDNR database, in 2011 the plant’s actual average 
usage of river water was 22.3 million gallons per day (mgd), corresponding to an average surface 
water withdrawal of 15,500 gpm. 

The plant also has seven registered water withdrawal wells.  The locations of these supply wells 
are shown on Figure 2.  The combined average withdrawal from these wells in 2011 was 0.59 
mgd (410 gpm).  Information available for the onsite water supply wells is summarized below 
(withdrawal rates are based on 2011 data available in the IDNR database): 

 Wells PW-1 and PW-2 are used for plant potable supply. The combined average 
withdrawal rate for these two wells is approximately 120 gpm. 

 Wells PW-3 and PW-4 are used for fire water supply as well as industrial supply. The 
combined average withdrawal rate for these two wells is approximately 120 gpm. 

 Well PW-5 was installed on the west side of US 231 and was intended to be used for 
landscape watering around an energy education center constructed by AEP at that 
location.  The well is inactive (no withdrawals since it was installed). 

 PW-6 is a well installed immediately west of the active landfill to fill water trucks used for 
dust control.  The average water withdrawal rate for this well is 17 gpm. 

 PW-7 is a well installed southwest of the active landfill to provide water for treating landfill 
leachate prior to discharge, as required under the plant’s NPDES permit.  The average 
water withdrawal rate for this well is 39 gpm. 
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2.4.4.2 Offsite Water Users 

The other nine SWWFs in Spencer County include the following: 

 The City of Rockport public supply (five wells with a combined capacity of 1,163 gpm). 

 The Town of Grandview public supply (two wells with a combined capacity of 970 gpm). 

 Reo Water, Inc., public supply for the City of Richland, west of Rockport (five wells with a 
combined capacity of 1,130 gpm). 

 The City of Boonville public supply, northwest of Rockport (four wells with a combined 
capacity of 2,050 gpm). 

 Corn Island Shipyard, a marine barge manufacturer on the Ohio River in Grandview (one 
well with a capacity of 450 gpm). 

 Three agricultural irrigation users (Christmas Lake GC, Loehr Farms and Allen Gray LP 
II), all located remotely from the AEP Rockport Plant. 

 One coal washing operation (Buckhorn Processing) using surface water, located in Lamar, 
Indiana north-northwest of the AEP Plant. 

The Ohio River navigation charts (USACE 2014) show surface water intakes and other major 
structures along the river.  The charts for sections of the river adjacent to and immediately 
downstream of the AEP Rockport Plant show the industrial intakes for the AEP plant and Rockport 
Terminals (a coal barging facility), and shoreline facilities in Rockport for one commercial marina, 
two crushed stone operations, and two loading facilities (ADM and Coal Inland). 

3.0 MONITORING NETWORK EVALUATION 

3.1 Hydrostratigraphic Units 

Based on the available information, two generalized hydrostratigraphic units can be distinguished 
within the unconsolidated subsurface materials below the AEP Rockport Plant.   

The upper unit, consisting of surficial silt and clay (locally containing sand), is typically 8 to 25 feet 
thick, and is generally not saturated.  However, it can serve as a perching layer above which water 
can accumulate in surface depressions or in more permeable surface fill.  Soil sampling and 
permeability testing performed as part of the 1983 landfill Site Investigation indicates the bulk 
vertical permeability of the material in this unit is on the order of 10-7 to 10-6 centimeters per second 
(cm/sec), or 0.003 to 0.0003 ft/day. 

The lower unit extends from the bottom of the surficial silt and clay to the top of bedrock, and 
consists of granular outwash deposits.  These deposits consist primarily of sand, ranging from 
well-sorted fine sand to poorly-sorted fine to coarse sand, with lenses of gravelly sand and sandy 
gravel.  This unit has an uneven bottom surface, but generally thickens to the southeast, toward 
the Ohio River.  The lower section of this unit is saturated and represents the principal 
groundwater flow zone beneath the property.  The saturated thickness in this unit ranges from 
less than 15 to more than 80 feet, and the bulk horizontal permeability (hydraulic conductivity) of 
this unit is on the order of 500 ft/day. 
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Bedrock underlying the unconsolidated deposits consists predominantly of shale, and is expected 
to have low permeability.  Bedrock in the area of the Rockport Plant does not represent a 
significant medium for flow or storage of recently recharged (meteoric) groundwater, and is not a 
reliable source of fresh water supply, relative to the much more available source in the sandy 
overburden. 

3.1.1 Horizontal and Vertical Position Relative to CCR Unit 

Stratigraphic information for the area of the landfill is available from the lithologic logs for the 
monitoring wells (Appendix C) as well as the 1983 Site Investigation results illustrated in the 
maps and cross-sections in Appendix B, and several studies of nearby borrow areas.  

The interface between the surficial silt and clay and the underlying granular outwash deposits 
occurs at an elevations of approximately 380 to 382 feet MSL below most of the landfill area 
(based on the logs for monitoring well locations MW-1, MW-2, MW-3, MW-8, and MW-18), or 
about 10 to 15 feet below original grade.  On the northeast landfill perimeter (at locations MW-15, 
MW-16 and MW-17), the elevation of the interface is somewhat lower, closer to 370 feet.  In a 
few locations (MW-4, MW-21), the surficial deposits are thin (less than 10 feet) and contain sandy 
interlayers.  Bedrock elevations (at the base of the outwash deposits) rise from 286 to 290 feet at 
the southeast landfill perimeter to as high as 358 feet (at location MW-14) on the northern 
perimeter.  Essentially, the outwash deposits thin and then pinch out moving northward from the 
landfill, as bedrock becomes shallower and the unconsolidated deposits overlying bedrock 
transition from outwash to less permeable terrace, lacustrine and loess deposits.  Location MW-
5 is located on top of a buried bedrock high, where bedrock is only 21 feet deep, and the 
overburden consists primarily of silty clay. 

From the available documents, it appears that CCR in the closed sections of the landfill was 
placed close to or slightly below original grade, after removal of the top 1.5 feet of soil (including 
topsoil), and confirmation that at least 5 feet of in-situ silty clay soil was present.  In the active 
landfill, bottom ash (a Type II waste) is still being placed at grade in some areas to raise the 
subgrade level for the Type I waste cell liner.  A conservative estimate of the lowest elevation of 
CCR (including both bottom ash and flyash) in the landfill would be 390 feet MSL.  The minimum 
separation between the bottom of the CCR and the underlying outwash deposits is 5 feet, by 
landfill design.  In most locations, at least 10 feet of surficial silt and clay deposits would be 
expected to underlie the CCR.  The outwash deposits underlying the surficial deposits thicken 
from about 15 feet or less near the northern landfill perimeter to as much as 90 feet at the southern 
perimeter. 

3.1.2 Piezometric Conditions 

Groundwater level data are available from piezometric measurements made in the landfill 
monitoring wells since 1985, and reported to IDEM in semi-annual groundwater monitoring reports 
(GWMRs).  Each GWMR contains a plan sheet with a table summarizing water level and field 
parameter measurements, and a piezometric contour map (also known as a potentiometric map).  
Seven piezometric maps from May 2010 through May 2013 are reproduced in Appendix D-2 
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(more recent maps were not available in the IDEM VFC).  Appendix D-3 contains a summary of 
the piezometric data provided by AEP for the period from November 1992 through May 2015.  
Hydrographs (graphs of water level elevations over time, by well), for the period from November 
1998 through May 2015, are provided in Appendix D-4. 

A review of the data indicates that water levels in the wells north of the landfill, including MW-9S, 
MW-10S and MW-5S and 5I (both finished in bedrock at the north perimeter of the landfill) are 
significantly higher (by 20 to 25 feet) than in the rest of the landfill wells.  These three locations 
are located at the fringes, or outside of, the principal groundwater flow zone (i.e., the sandy 
outwash deposits).   

All of the other wells monitor the principal flow zone that extends under the landfill and thickens 
to the southeast toward the Ohio River.  These wells exhibit relatively low seasonal fluctuations, 
on the order of 1 to 2 feet, in most years.  The long–term amplitude of groundwater level 
fluctuations under the landfill area is on the order of 6 feet, between elevations of approximately 
366 and 372 feet.  At its highest level, groundwater below the landfill is approximately 18 feet 
below the lowest CCR elevation of 390 feet.   

The dominant groundwater flow direction under the landfill is to the southeast.  Due to the high 
permeability of this zone, hydraulic gradients are relatively low.  The differences in water levels 
between clustered (shallow/intermediate and deep) wells at a single location is on the order of 
0.1 feet or less, indicating almost no vertical gradient.  The difference in water level elevations on 
any one date between upgradient locations at the northern perimeter (MW-14) and in the west 
(MW-8), and at the downgradient (southern) perimeter (such as MW-1 and MW-21) is on the order 
of 1 foot (ranging from 0.2 to 1.8 feet).  The water level in well MW-12S, approximately 3,000 feet 
to the southeast of the southern landfill perimeter, is generally lower than in the landfill perimeter 
wells, ranging from about 0.3 to 2.0 feet lower than in MW-1S.  In one event (May 2011), the water 
level elevation in MW-12S was higher than in the southern perimeter wells.  This condition was 
related to a temporary flow reversal associated with a period of very high river levels, in which the 
Ohio River had spiked at 387.7 feet (the 10-year flood level) on April 28; this flow reversal was 
also observed in the wells monitoring the wastewater pond complex farther to the south.  As 
illustrated on the piezometric map for May 2011 (Appendix D-2), however, this flow reversal only 
reached the southern landfill perimeter, and apparently did not propagate under the landfill, where 
the gradient continued to be southeasterly. 

Based on the available data and the analysis described above, a water level elevation of 372 feet 
can be considered a high groundwater level in the sandy outwash deposits that underlie the active 
landfill. 

3.1.3 Overall Flow Conditions 

The principal groundwater flow zone underlying the landfill is the lower overburden unit consisting 
of granular outwash deposits (sand with some gravel).  Recharge into this unit occurs laterally 
from hills and buried tributary valleys to the north-northwest. Recharge also occurs from the Ohio 
River to the southeast during relatively brief periods (spikes) of high water level in the river.  Areal 



Groundwater Monitoring Network Evaluation 
AEP Rockport Plant 
Existing CCR Landfill 
 

 

13 
 

recharge also occurs vertically from the surface.  The rate of areal recharge varies locally 
according to the thickness and bulk permeability of the overlying silt and clay unit.   

Groundwater flow in this zone is predominantly to the east-southeast, toward the Ohio River.  Flow 
reversals occur during brief periods of high river level, but are temporary and do not extend under 
the landfill, therefore having no long-term effects on flow or migration of constituents in 
groundwater.   

Supply wells are present to the southwest and west of the active landfill, including nearby wells 
PW-6 and PW-7.  During a pumping test of PW-7 in 2004, in which that well was pumped at a 
rate of 1001 gpm for a period of 24 hours, significant drawdowns (ranging from 1.3 to 3.4 feet) 
were produced in nearby monitoring wells MW-18, MW-19 and MW-20.  However, in actual 
operation, this well (like the other onsite supply wells) operates intermittently, and had an average 
pumping rate of 39 gpm in 2011.  The intermittent operation and relatively low flow rates of the 
onsite pumping wells appear to be insufficient to affect flow directions at significant distances from 
the pumping centers on a long-term basis.  However, during groundwater monitoring in May 2014, 
it was noted that groundwater flow was being pulled temporarily toward PW-7 due to an unusually 
high demand and longer-than-normal pump operation in this well.  Therefore, temporary flow 
direction changes could be associated with onsite well operations. 

Based on available data, the estimated horizontal average hydraulic gradient (i) beneath the 
landfill under typical flow conditions is 0.0003 feet/foot, and the hydraulic conductivity (K) is on 
the order of 500 ft/day.  Assuming an effective porosity (n) of 0.20, the average flow velocity (v) 
through the principal flow zone can be estimated from the Darcy flow equation [v = (Ki)/n] as 0.75 
ft/day, or 275 ft/year.   

3.2 Uppermost Aquifer 

3.2.1 CCR Rule Definition  

As defined in the federal CCR Rule (§257.53 Definitions): 

 Aquifer means a geologic formation, group of formations, or portion of a formation 
capable of yielding usable quantities of groundwater to wells or springs. 

 Groundwater means water below the land surface in a zone of saturation. 
 Uppermost aquifer means the geologic formation nearest the natural ground surface that 

is an aquifer, as well as lower aquifers that are hydraulically interconnected with this 
aquifer within the facility’s property boundary. Upper limit is measured at a point nearest 
to the natural ground surface to which the aquifer rises during the wet season. 

3.2.2 Identified Onsite Hydrostratigraphic Unit 

Consistent with the definition in the CCR Rule, the hydrostratigraphic unit identified as the 
uppermost aquifer in this case is the saturated granular outwash deposit that underlies the 
Rockport Plant property including the ash landfill.  The top of this unit would be the typical 
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seasonal high water level of 372 feet, approximately 18 feet below the lowest CCR elevation of 
390 feet.   

The bottom of the unit would be the top of bedrock.  The shale bedrock underlying the granular 
outwash deposits does not represent a significant groundwater flow zone.  The bedrock surface 
is expected to be irregular, generally sloping to the southeast, and to occur at elevations between 
286 feet (at the southern landfill perimeter) and 371 feet (at a localized bedrock high in the vicinity 
of MW-5).  The saturated thickness of this unit, therefore, is expected to range from 1 to 86 feet, 
thickening to the southeast. 

3.3 Review of Existing Monitoring Network 

3.3.1 Overview 

Monitoring wells have been installed at 19 locations in or close to the landfill over a period of 30 
years since the landfill began operations.  Of those, two (located in the currently active area) have 
been abandoned to accommodate landfill expansion.  At most locations, more than one well has 
been installed, most often as separate wells in a vertical cluster to monitor shallow (S), 
intermediate (I) and deep (D) conditions in the uppermost aquifer.  At some locations to the north, 
northwest and northeast of the landfill, the overburden is thinner, and the saturated thickness is 
insufficient to accommodate more than one or two vertical levels of groundwater monitoring in the 
uppermost aquifer. 

Well locations are shown on the map in Figure 3.  The following paragraphs provide a listing of 
the wells by date of installation, and a summary of current status: 

 MW-1S/I/D, MW-2S/I/D, MW-3S/I, MW-4S/I, MW-5S/I, MW-6S, MW-7S/I, MW-8S/I, MW-
9S, and MW-10S (a total of 19 wells in 10 locations) were the original wells installed to 
monitor the landfill in 1984.  No logging of subsurface materials was performed at the time 
of installation.  Therefore, at the request of IDEM, stratigraphic borings were drilled near 
each well cluster in 1999 in order to establish the stratigraphy at each of the original 
monitoring locations.  Of the original 10 well clusters, MW-3S/I and MW-4S/I have been 
abandoned and replaced with wells to the south.  MW-8 is in an upgradient position relative 
to the other wells.  The intermediate level well in the cluster (MW-8I) was added in 1992.  
The original well (MW-8S) experienced excessive siltation, and was abandoned and 
replaced with well MW-8SR in 2013.  A total of 15 wells in 8 locations remain from this 
original group. 

 MW-11S, MW-12S, MW-13S, MW-14S, MW-15S/I, MW-16S/I/D, and MW-17S/I/D (a total 
of 11 wells in 7 locations) were installed in 1992, to expand the monitoring network, in the 
sidegradient (MW-11S, MW-15S/I, MW-16S/I/D, and MW-17S/I/D), upgradient (MW-14S), 
and remote downgradient (MW-12S, MW-13S) directions. 

 MW-18, MW-19, and MW-20 were installed in 2004, primarily for subsurface exploration 
and to serve as observation wells for the new supply well (PW-7) that was installed at that 
time.  MW-18 is screened near the bottom of the aquifer (deep level), and MW-19 and 
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MW-20 are screened at the shallow level.  They are relatively close together and are 
treated as a single monitoring location. 

 The well cluster MW-21S/I/D was installed in 2009, as a replacement downgradient well 
location for the MW-3 and MW-4 locations that had to be abandoned due to landfill 
expansion. 

All of these wells are constructed of 2-inch Schedule 40 PVC with factory slotted screens of 
nominal 10-foot length.  Well construction details are summarized in Table 1, and well 
construction logs are provided in Appendix C.  Well piezometric data are provided in Appendix 
D.  

3.3.2 Gaps in Monitoring Network 

No gaps have been identified in the existing downgradient monitoring network for the landfill.  The 
following 16 wells at six locations have been designated as downgradient water quality monitoring 
wells for the landfill going forward:  MW-1S/I/D, MW-2S/I/D, MW-15S/I, MW-16S/I/D, MW-17S/I, 
and MW-21S/I/D.  These wells are located closest to the landfill perimeter in 
sidegradient/downgradient directions, and are spaced 800 to 1,500 feet apart, as approved by 
IDEM.  Based on location and past performance, these wells appear to provide sufficient density 
of coverage both horizontally and vertically to adequately monitor groundwater passing the waste 
boundary in the uppermost unit in all potential downgradient flow directions.  The other more 
remote sidegradient and downgradient monitoring wells will continue to be used for piezometric 
monitoring and preparation of piezometric maps with flow direction arrows. 

Currently, AEP uses an intrawell statistical method (approved by IDEM), to establish intrawell 
prediction limits (IWPLs) for each monitored parameter in each well, and to identify statistically 
significant increases (SSIs) in concentrations that may occur in individual wells.  Using this 
method, concentration data from upgradient or background wells are not required as part of the 
analysis.  AEP also monitors selected wells (specifically MW-8S, MW-8I and MW-5I) as indicators 
of water quality in groundwater that is upgradient of, and not impacted by, CCR in the landfill.  
However, a review of the available monitoring wells in the uppermost aquifer (excluding MW-5S 
and I, which are screened in bedrock), suggests that the number of upgradient wells available to 
characterize background groundwater quality could be insufficient for statistical purposes. 

4.0 RECOMMENDED MONITORING NETWORK IMPROVEMENTS  

4.1 General 

In summary, the performance standard for groundwater monitoring systems in the CCR Rule 
(§257.91) states that the system should consist of a sufficient number of wells, installed at 
appropriate locations and depths, to yield groundwater samples from the uppermost aquifer that: 

 Accurately represent the quality of background groundwater, and 

 Accurately represent the quality of the groundwater passing the waste boundary of the 
CCR unit in the uppermost aquifer, and  

 Monitor all potential contaminant pathways. 
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The following subsections provide recommendations for improvements to the existing monitoring 
network, to meet the performance standard summarized above. 

4.2 Downgradient Monitoring Wells 

The existing monitoring wells are located and constructed in a manner appropriate for monitoring 
groundwater quality at the landfill.  As noted above (Section 3.3.2), 16 wells at six locations have 
been designated as downgradient water quality monitoring wells for the landfill going forward:  
MW-1S/I/D, MW-2S/I/D, MW-15S/I, MW-16S/I/D, MW-17S/I, and MW-21S/I/D. No new wells are 
recommended for downgradient monitoring. 

4.3 Background Monitoring Wells 

The following wells, located in an upgradient direction from the landfill (to the north-northwest)  
are appropriate wells for monitoring background groundwater quality:  MW-8SR, MW-8I and MW-
14S.  It is recommended that the upgradient monitoring network be augmented with additional 
wells located to the northeast, MW-6S and MW-11S.  Although not directly upgradient, these wells 
are remote from the CCR in the landfill, and piezometric data indicate they are installed in the 
principal flow zone.  Therefore, the addition of these two wells to the background groundwater 
monitoring network is appropriate for determining the full range of background concentrations for 
the parameters required to be monitored under the CCR Rule.  Three wells (MW-6S, MW-11S, 
and MW-14S) were re-developed by AEP in 2016, between March 30 and April 1. 

It is recommended that the background monitoring network be expanded to include the four 
locations (five wells) listed above.  No new wells are recommended for upgradient monitoring. 

4.4 Vertical Screening Levels 

The saturated thickness of the principal flow zone is relatively thin in the upgradient direction from 
the landfill, which serves to limit the number of wells needed to monitor the vertical dimension of 
the uppermost flow zone.   

The depth to bedrock at the MW-8 location is just under 70 feet (at elevation 323 feet), and the 
saturated thickness is on the order of 50 feet.  Two wells, each with 10 feet of screen, are currently 
installed at the MW-8 location:  MW-8SR (screened approximately between elevations of 351 and 
361 feet) and MW-8I (screened approximately between elevations of 327 and 337 feet). 

The depth to bedrock at the MW-14 location is even shallower (just under 35 feet BGS, at 
elevation 358 feet), and the saturated thickness is 8 to 15 feet.  One well screen (MW-14S, 
screened between 361 and 371 feet) is sufficient to monitor the relatively thin flow zone at this 
location.  

The depth to bedrock at the MW-11 location is 49 feet (at elevation 348 feet), and the saturated 
thickness is 18 to 24 feet.  One well, MW-11S (screened approximately between elevations of 
359 and 368 feet) monitors this location. 
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Table 1
Monitoring Well Construction Details, Landfill Wells

AEP Rockport Plant, Rockport, Indiana

Well ID
Date 

Installed

Northing
SPCS 
NAD27
IN West
MW Log

Easting
SPCS 
NAD27
IN West
MW Log

Original
Ground
Surface 

Elevation
MW Log

Original 
Reference 

Point 
Elevation

MW Log

Current 
Reference 

Point 
Elevation
5/31/2016

Length 
of 

Screen
MW Log

Type of 
Screen
MW Log

Total Depth 
of Well
MW Log

Total Depth 
of Boring
Litho Log

Depth to 
Top of

Bedrock
Litho Log

Top of 
Screen 

Elevation
MW Log

Bottom of 
Screen 

Elevation
MW Log

Bottom of 
Well 

Elevation
MW Log

Bottom of 
Boring 

Elevation
Litho Log

Bedrock 
Elevation
Litho Log Comments

(ft) (ft) (ft MSL) (ft MSL) (ft MSL) (ft) PVC (ft BGS) (ft BGS) (ft BGS) (ft MSL) (ft MSL) (ft MSL) (ft MSL) (ft MSL)
MW-1S 4/25/1984 162107.2 521813.6 394.65 397.25 397.33 9.0 2" x 0.010" 39.5 39.5 --- 365.2 356.2 355.2 355.2 ---
MW-1I 4/25/1984 162107.0 521807.6 394.44 397.34 397.45 9.0 2" x 0.010" 63.1 63.1 --- 341.3 332.3 331.3 331.3 ---
MW-1D 4/24/1984 162106.6 521802.0 394.68 397.32 397.25 9.0 2" x 0.010" 87.7 110.2 110 317.0 308.0 307.0 284.5 284.7 Lithologic boring log 9901 (drilled in April 1999)

MW-2S 5/16/1984 160790.3 518916.4 397.80 399.24 399.27 9.0 2" x 0.010" 40.0 40.0 --- 368.8 359.8 357.8 357.8 ---
MW-2I 5/15/1984 160791.1 518924.0 397.76 399.26 399.42 9.0 2" x 0.010" 63.0 63.0 --- 344.8 335.8 334.8 334.8 ---
MW-2D 5/15/1984 160793.0 518930.9 397.25 399.28 399.37 9.0 2" x 0.010" 88.0 107.8 107.8 319.3 310.3 309.3 289.5 289.5 Lithologic boring log 9902 (drilled in April 1999)

MW-3S 5/2/1984 162287.4 520118.1 393.53 396.81 --- 9.0 2" x 0.010" 40.0 40.0 --- 363.5 354.5 353.5 353.5 --- Closed and grouted
MW-3I 5/16/1984 162125.2 519843.6 395.15 397.05 --- 9.0 2" x 0.010" 63.0 105.2 105.0 342.2 333.2 332.2 290.0 290.2 Closed and grouted, litho boring log 9903 (drilled in 1999)

MW-4S 5/9/1984 163459.8 519814.2 394.46 396.58 --- 9.0 2" x 0.010" 40.0 40.0 --- 364.5 355.5 354.5 354.5 --- Closed and grouted
MW-4I 5/9/1984 163460.0 519805.5 395.01 397.02 --- 9.0 2" x 0.010" 63.0 84.8 84.1 342.0 333.0 332.0 310.2 310.9 Closed and grouted, litho boring log 9904 (drilled in 1999)

MW-5S 5/10/1984 164993.0 520610.0 394.28 396.00 396.08 9.0 2" x 0.010" 35.2 35.2 21.0 369.1 360.1 359.1 359.1 371 Lithologic boring log 9909 (drilled in April 1999)
MW-5I 5/22/1984 164987.9 520610.6 392 (est) --- 394.17 10.0 2" x 0.010" 40.0 58.6 21.0 362 352 352 334 371 GSE not shown on MW Log, shown as 392.1 on litho log

MW-6S 5/17/1984 163414.6 523969.1 392.85 394.89 394.72 9.0 2" x 0.010" 40.0 40.0 --- 362.8 353.8 352.8 352.8 --- no lithologic log

MW-7S 5/1/1984 162123.6 522443.5 390.81 393.66 393.70 9.0 2" x 0.010" 40.0 40.0 --- 360.8 351.8 352.8 350.8 ---
MW-7I 5/24/1984 162104.9 522439.6 392.02 393.62 393.49 9.0 2" x 0.010" 63.0 63.0 --- 339.0 330.0 329.0 329.0 --- no lithologic log

MW-8S 5/8/1984 162926.4 517492.5 389.81 391.9 --- 9.0 2" x 0.010" 39.8 39.8 --- 360.0 351.0 350.0 350.0 --- Closed and grouted
MW-8SR 10/30/2013 162910.5 517492.0 392.15 394.66 394.86 9.6 2" x 0.010" 41.1 42.0 --- 361.3 351.7 351.1 350.2 ---
MW-8I 11/14/1992 162921.3 517496.0 391.78 393.71 393.52 9.0 2" x NS 65.7 65.7 69.5 336.1 327.1 326.1 326.1 322.3 Lithologic boring log 9244

MW-9S 5/23/1984 165472.1 521801.1 401.04 403.08 404.35 9.0 2" x 0.010" 24.0 44.9 29.0 387.0 378.0 377.0 356.1 372.0 Lithologic boring log 9909 (drilled in April 1999)

MW-10S 5/23/1984 166560.6 520751.6 406.22 408.41 409.16 9.0 2" x 0.010" 23.6 40.0 24.0 392.6 383.6 384.2 366.2 382.2 Lithologic boring log 9910 (drilled in April 1999)

MW-11S 11/16/1992 164421.0 523964.2 397.60 399.97 400.07 9.0 2" x NS 39.6 47.0 49.3 368.0 359.0 358.0 350.6 348.3 Lithologic boring log 9230

MW-12S 11/15/1992 160224.0 523969.0 401.57 403.45 403.58 9.0 2" x NS 55.1 119.8 --- 356.5 347.5 346.5 281.8 --- Lithologic boring log 9231

MW-13S 11/17/1992 160702.3 521529.1 397.92 399.91 399.79 9.0 2" x NS 44.5 111.6 111.5 363.4 354.4 353.4 286.3 286.4 Lithologic boring log 9232

MW-14S 12/8/1992 164779.4 518743.8 392.52 394.45 394.78 9.0 2" x NS 32.0 36.4 34.5 370.5 361.5 360.5 356.3 358.0 Lithologic boring log 9234

MW-15S 11/13/1992 163585.0 521886.9 390.53 392.53 392.46 9.0 2" x NS 40.1 40.1 --- 360.4 351.4 350.4 350.4 ---
MW-15I 11/13/1992 163578.2 521892.7 390.46 392.70 392.70 9.0 2" x NS 65.8 67.2 66.5 334.7 325.7 324.7 324.7 323.3 Lithologic boring log 9234

MW-16S 12/11/1992 162944.9 521986.6 392.49 394.38 394.35 9.0 2" x NS 38.9 38.9 --- 363.6 354.6 353.6 353.6 ---
MW-16I 12/11/1992 162943.9 521995.5 392.64 394.37 394.26 9.0 2" x NS 67.7 67.7 --- 334.9 325.9 324.9 324.9 ---
MW-16D 12/9/1992 162946.3 521978.3 392.53 394.47 394.38 9.0 2" x NS 99.7 102.7 101.6 302.8 293.8 292.8 289.8 290.9 Lithologic boring log 9243

MW-17S 11/1/1992 164398.6 521162.5 393.13 395.46 395.34 9.0 2" x NS 40.5 40.5 --- 362.5 353.6 352.6 352.6 ---
MW-17I 11/1/1992 164404.4 521157.2 393.28 395.29 395.40 9.6 2" x NS 67.4 69.4 67.4 336.5 326.9 325.9 323.7 325.7 Lithologic boring log 9245

MW-18 10/26/2004 161048.3 518397.6 397.88 400.38 400.65 9.0 2" x 0.020" 109.2 110.5 110.3 298.18 289.2 288.7 287.4 287.6 Lithologic boring log MW-18

MW-19 11/4/2004 161159.0 518561.3 398.74 401.24 401.44 9.0 2" x 0.020" 50.8 50.8 --- 358.4 349.4 348.7 347.9 --- Lithologic boring log MW-19

MW-20 11/3/2004 160996.7 518492.4 398.02 400.52 400.78 9.0 2" x 0.020" 51.0 51.0 --- 357.2 348.2 347.5 347.0 --- Lithologic boring log MW-20

MW-21S 1/13/2009 161298.6 520310.8 398.57 400.76 400.77 10.5 2" x 0.020" 39.9 40.0 --- 369.8 359.3 358.7 358.6 ---
MW-21I 1/13/2009 161299.5 520291.1 398.52 400.74 400.72 9.5 2" x 0.020" 63.2 63.2 --- 345.4 335.9 335.3 335.3 ---
MW-21D 1/13/2009 161298.3 520300.3 398.62 400.78 400.67 9.5 2" x 0.020" 108.3 112.2 111.9 300.42 290.92 290.3 286.4 286.7 Lithologic boring log B-0821
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Table 1
Monitoring Well Construction Details, Landfill Wells

AEP Rockport Plant, Rockport, Indiana

Notes:
Abandoned (closed and grouted) before 2015
To be used for downgradient monitoring at the landfill.
To be used for upgradient monitoring at the landfill.

ft = feet
in = inches

BGS = below ground surface
MSL = above Mean Sea Level, equivalent to the National Geodetic Vertical Datum of 1929 (NGVD29)

NS = screen slot size not specified
SPCS NAD27 = State Plane Coordinate System, Noth American Datum of 1927

At several well locations, borings were drilled for lithologic definition, and one or more additional borings were drilled for well construction.  
Total boring depth/elevation and bedrock depth/elevation for the deepest well in any location are based on the lithologic boring log (Litho Log) for that location.
Original ground surface and reference point elevations are the elevations reported on the AEP monitoring well construction log at the time of well installation (MW Log).  Well elevations (top and bottom of screen, bottom of well) are as reported on the MW Log.  
In some cases, the wellhead has been modified since installation, usually to install a dedicated pump, and the reference elevation has changed.   Current reference point elevation is based on a survey performed by AEP on 5/31/2016.  
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MAPS AND CROSS-SECTIONS 
1983 LANDFILL SITE INVESTIGATION 
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alison.dunn
Callout
5/31/2016Reference Point397.33 (top of 4" coupler, lid removed)

alison.dunn
Callout
5/31/2016Top of Ground 396.81

alison.dunn
Text Box
MW-1S



alison.dunn
Callout
5/31/2016Reference Point397.45(top of 4" coupler, lid removed)

alison.dunn
Callout
5/31/2016Top of Ground 396.77

alison.dunn
Text Box
MW-1I



alison.dunn
Text Box
MW-1D

alison.dunn
Callout
5/31/2016Reference Point397.25 (top of 2" PVC pipe)

alison.dunn
Callout
5/31/2016Top of Ground 396.40

















alison.dunn
Text Box
MW-2S

alison.dunn
Callout
5/31/2016Reference Point399.27(top of 4" coupler, lid removed)

alison.dunn
Callout
5/31/2016Top of Ground 398.19



alison.dunn
Callout
5/31/2016Top of Ground 398.39

alison.dunn
Text Box
MW-2I

alison.dunn
Callout
5/31/2016Reference Point399.42(top of 4" coupler, lid removed)



alison.dunn
Text Box
MW-2D

alison.dunn
Callout
5/31/2016Reference Point399.37(top of 4" coupler, lid removed)

alison.dunn
Callout
5/31/2016Top of Ground 398.30





















alison.dunn
Text Box
MW-3S(Abandoned)



alison.dunn
Text Box
MW-3I(Abandoned)















alison.dunn
Text Box
MW-4S(Abandoned)



alison.dunn
Text Box
MW-4I(Abandoned)

















alison.dunn
Text Box
MW-5S

alison.dunn
Callout
5/31/2016Reference Point396.08(top of 4" coupler, lid removed)

alison.dunn
Callout
5/31/2016Top of Ground 393.42



alison.dunn
Text Box
MW-5I

alison.dunn
Callout
5/31/2016Reference Point394.17(top of 3" protector pipe, cap removed)

alison.dunn
Callout
5/31/2016Top of Ground 393.39









alison.dunn
Text Box
MW-6S

alison.dunn
Callout
5/31/2016Reference Point394.72(top of 2" PVC pipe)

alison.dunn
Callout
5/31/2016Top of Ground 392.98



alison.dunn
Text Box
MW-7S

alison.dunn
Callout
5/31/2016Reference Point393.70(top of 4" coupler, lid removed)

alison.dunn
Callout
5/31/2016Top of Ground 392.87



alison.dunn
Text Box
MW-7I

alison.dunn
Callout
5/31/2016Reference  Point393.49(top of 4" coupler, lid removed)

alison.dunn
Callout
5/31/2016Top of Ground 392.66
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Text Box
MW-8S(Abandoned)









alison.dunn
Text Box
MW-8SR

alison.dunn
Callout
5/31/2016Top of Ground 392.88

alison.dunn
Callout
5/31/2016Reference Point394.86 (top of 2" PVC pipe)



alison.dunn
Text Box
MW-8I

alison.dunn
Text Box
5/31/2016Reference Point393.52(top of 2" PVC cap)

alison.dunn
Callout
5/31/2016Top of Ground 392.42
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alison.dunn
Text Box
MW-9S

alison.dunn
Callout
5/31/2016Reference Point404.35 (top of inner sleeve)

alison.dunn
Callout
5/31/2016Top of Ground 402.92









alison.dunn
Text Box
MW-10S

alison.dunn
Callout
5/31/2016Top of Ground 407.80

alison.dunn
Callout
5/31/2016Reference Point409.16(top of inner slope indicator sleeve)











alison.dunn
Text Box
MW-11S

alison.dunn
Callout
5/31/2016Top of Ground 398.22

alison.dunn
Text Box
5/31/2016Reference Point400.07(top of 2" PVC pipe)
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alison.dunn
Text Box
MW-12S

alison.dunn
Callout
5/31/2016Top of Ground 402.35

alison.dunn
Text Box
5/31/2016Reference Point403.58(top of 2" PVC pipe)
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alison.dunn
Text Box
MW-13S

alison.dunn
Callout
5/31/2016Top of Ground 398.26

alison.dunn
Text Box
5/31/2016Reference Point399.79(top of 2" PVC pipe)
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alison.dunn
Text Box
MW-14S

alison.dunn
Callout
5/31/2016Top of Ground 392.66

alison.dunn
Text Box
5/31/2016Reference Point394.78(top of 2" PVC pipe)
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alison.dunn
Text Box
MW-15S

alison.dunn
Callout
5/31/2016Top of Ground 391.53

alison.dunn
Text Box
5/31/2016Reference Point392.46(top of 2" PVC cap)



alison.dunn
Text Box
MW-15I

alison.dunn
Callout
5/31/2016Top of Ground 391.60

alison.dunn
Text Box
5/31/2016Reference Point392.70(top of 2" PVC cap)
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alison.dunn
Text Box
MW-16S

alison.dunn
Callout
5/31/2016Top of Ground 393.58

alison.dunn
Text Box
5/31/2016Reference Point394.35(top of 2" PVC cap)
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Callout
5/31/2016Top of Ground 393.47

alison.dunn
Text Box
MW-16I

alison.dunn
Text Box
5/31/2016Reference Point394.26(top of 2" PVC cap)



alison.dunn
Callout
5/31/2016Top of Ground 393.83

alison.dunn
Text Box
MW-16D

alison.dunn
Text Box
5/31/2016Reference Point394.38(top of 2" PVC cap)
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Text Box







alison.dunn
Callout
5/31/2016Top of Ground 393.85

alison.dunn
Text Box
MW-17S

alison.dunn
Text Box
5/31/2016Reference Point395.34(top of 2" PVC cap)



alison.dunn
Text Box
5/31/2016Reference Point 395.40(top of 2" PVC cap)

alison.dunn
Callout
5/31/2016Top of Ground 394.11

alison.dunn
Text Box
MW-17I



alison.dunn
Text Box





TOP RISER: 400.38 FT.

BOTTOM BORING: 287.38 FT.

BOTTOM SCREEN: 289.18 FT.

N 161,048.3   E 518,397.6

397.88 FT.

BOTTOM GRAVEL PACK: 287.38 FT.

TOP SCREEN: 298.18 FT.

MW-18

TOP GRAVEL PACK: 301.08 FT.

BOTTOM WELL: 288.68 FT.

10/26/04

TOP BENTONITE SEAL: 302.68 FT.
BENTONITE SEAL: 50 lbs PELLETS

SCREEN: 2" dia., .020 SLOT PVC, 9.5'

GRAVEL PACK: NATURAL SAND PACK

RISER PIPE: 2", dia., PVC

SPACERS, DEPTH:

-SWL @ INSTALLATION = 42.1'
-INSTALLED WITH 4.25" HSA's
-SET PROTECTOR & POURED PAD

AEP CIVIL ENGINEERING LABORATORY

COORDINATES

GROUND ELEVATION

COMPANY

SYSTEM

AMERICAN ELECTRIC POWER SERVICE CORPORATION

MONITORING WELL CONSTRUCTION

GROUT SEAL: 300 gallons QUICK GROUT

BORING No.WELL No.MW-18 INSTALLED

ROCKPORT PLANTPROJECT

INDIANA MICHIGAN POWER COMPANY

JOB NUMBER

G
E

O
M

C
N

S
T

  R
K

 P
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N
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.G
P

J 
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.G
D

T
  9

/9
/1
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alison.dunn
Text Box
5/31/2016Reference Point 400.65(top of 2" PVC pipe)

alison.dunn
Callout
5/31/2016Top of Ground 398.30

alison.dunn
Text Box
MW-18



Boring drilled for the
Effluent Dilution
System.

2.0

3.5

8.5

13.5
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2-3-4

3-4-9

2-2-4

6-8-10
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22.0

27.0

SS

SS

SS

SS

SS

SS

1

2

3

4

5

6

MEDIUM STIFF 5Y 5/6 LIGHT OLIVE BROWN
CLAY
1.0 tsf, w/ little amount of fine sand, dry

STIFF 5Y 4/4 MODERATE OLIVE BROWN
CLAY
2.5 tsf, w/ some fine sand, dry

MEDIUM STIFF 10YR 6/6 DARK YELLOWISH
ORANGE  CLAY
1.0 tsf, w/ trace of  fine sand, moist

MEDIUM DENSE 5YR 6/4 LIGHT BROWN
MEDIUM GRAIN SAND
w/ little amount of clay, moist

MEDIUM DENSE 5YR 5/6 LIGHT BROWN
MEDIUM GRAIN SAND
w/ fine gravel, wet

397.9

TLS

Continued Next Page

RECORDER

X

4"
3"
6"
8"

NQ-2 ROCK CORE
6" x 3.25 HSA
9" x 6.25 HSA
HW CASING ADVANCER
NW CASING
SW CASING
AIR HAMMER

2.5

99.7

COORDINATES PIEZOMETER TYPEN 161,048.3   E 518,397.6

HGT. RISER ABOVE GROUND

DEPTH TO TOP OF WELL SCREEN

WELL DEVELOPMENT

FIELD PARTY MCR / TLS

TYPE OF CASING USED

SYSTEM

PIEZOMETER TYPE:

Water Level, ft

TIME

DATE

GROUND ELEVATION

SS

OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON

PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC

OW

2"

108.7

QUICK GROUT

BK-81

WELL TYPE

DIA

BOTTOM

BACKFILL

RIG

WELL TYPE:
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SOIL / ROCK

IDENTIFICATION
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NOTES

BLOWS / 6"TO
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10/26/04BORING FINISH

AMERICAN ELECTRIC POWER SERVICE CORPORATION

BORING NO. 9/9/15 SHEET 4

BORING STARTROCKPORT PLANT

1

AEP CIVIL ENGINEERING LABORATORY

PROJECT 10/25/04

INDIANA MICHIGAN POWER COMPANY DATEMW-18 OF

LOG OF BORING
JOB NUMBER

COMPANY

A
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P
  R

K
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N

T
.G

P
J 
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E

P
.G

D
T

  9
/9

/1
5



With HSA's to 37',
had a 15 hour SWL of
27.5'
Washed heaving sand
out of HSA's @ 37.0'.
Started inducing
water into HSA's @
37' to prevent heaving
sands.

33.5

38.5

43.5

48.5

53.5

58.5

63.5

68.5

4-4-4

6-8-11

6-12-13
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5-6-10

4-4-5

10-8-8

6-8-8
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LOOSE 5YR 5/6 LIGHT BROWN MEDIUM
GRAIN SAND
w/ little amount of fine gravel, wet

MEDIUM DENSE 10YR 5/4 MODERATE
YELLOWISH  BROWN MEDIUM GRAIN SAND
w/ fine gravel, wet

LOOSE 5YR 5/6 LIGHT BROWN FINE GRAIN
SAND
wet

LOOSE 10YR 4/2 DARK YELLOWISH
BROWN FINE GRAVEL
wet

MEDIUM DENSE 10YR 5/4 MODERATE
YELLOWISH  BROWN MEDIUM GRAIN SAND
w/ some fine gravel, wet
Trace to little coal

MEDIUM DENSE 10YR 6/2 PALE YELLOWISH
BROWN COARSE GRAIN SAND
w/ little amount of  fine gravel, trace of coal, wet

MEDIUM DENSE 5YR 5/6 LIGHT BROWN
COARSE GRAIN SAND
w/ fine gravel, wet

FROM

W
E

LL

U
 S

 C
 S

G
R

A
P

H
IC

LO
G

RQD

S
A

M
P

LE
N

U
M

B
E

R SAMPLE
DEPTH
IN FEET

S
A

M
P

LE

T
O

T
A

L
LE

N
G

T
H

R
E

C
O

V
E

R
Y

%

STANDARD
PENETRATION
RESISTANCE

DEPTH

IN

FEET

SOIL / ROCK

IDENTIFICATION

DRILLER'S

NOTES

BLOWS / 6"TO

35

40

45

50

55

60

65

10/26/04BORING FINISH

AMERICAN ELECTRIC POWER SERVICE CORPORATION

BORING NO. 9/9/15 SHEET

Continued Next Page

4

BORING STARTROCKPORT PLANT

2

AEP CIVIL ENGINEERING LABORATORY

PROJECT 10/25/04

INDIANA MICHIGAN POWER COMPANY DATEMW-18 OF

LOG OF BORING
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73.5

78.5

83.5

88.5

93.5

98.5

103.5

108.5

14-5-8

5-5-6

4-4-7

6-4-5

4-4-6

5-5-8

2-4-5

15-15-20

1.5

1.5

0.9

1.5

1.3

1.5

1.5

1.1

72.0

77.0

82.0

87.0

92.0

97.0

102.0

107.0

SS

SS

SS

SS

SS

SS

SS

SS
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22

MEDIUM DENSE 5YR 4/4 MODERATE
BROWN COARSE GRAIN SAND
w/ little amount of fine gravel, wet

Trace of coal

LOOSE 10YR 4/2 DARK YELLOWISH
BROWN COARSE GRAIN SAND
w/ little amount of fine gravel, trace of coal, wet

MEDIUM DENSE 5YR 5/6 LIGHT BROWN
MEDIUM GRAIN SAND
w/ trace of fine gravel, wet

LOOSE 5YR 5/6 LIGHT BROWN MEDIUM
GRAIN SAND
w/ trace of fine gravel, wet

DENSE 5YR 5/6 LIGHT BROWN COARSE
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10/26/04BORING FINISH

AMERICAN ELECTRIC POWER SERVICE CORPORATION

BORING NO. 9/9/15 SHEET

Continued Next Page

4

BORING STARTROCKPORT PLANT

3

AEP CIVIL ENGINEERING LABORATORY

PROJECT 10/25/04

INDIANA MICHIGAN POWER COMPANY DATEMW-18 OF

LOG OF BORING
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Auger refusal @
110.3'
Stopped boring @
110.5' on 10/26/04.
Installed 2" well.  See
well log.

110.5 50/.2 0.2110.3SS23

GRAIN SAND
w/ some fine gravel, wet

GRAY CLAY SHALE
Dry
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DRILLER'S
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BLOWS / 6"TO
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10/26/04BORING FINISH

AMERICAN ELECTRIC POWER SERVICE CORPORATION

BORING NO. 9/9/15 SHEET 4

BORING STARTROCKPORT PLANT
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AEP CIVIL ENGINEERING LABORATORY

PROJECT 10/25/04

INDIANA MICHIGAN POWER COMPANY DATEMW-18 OF

LOG OF BORING
JOB NUMBER

COMPANY
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TOP RISER: 401.24 FT.

BOTTOM BORING: 347.94 FT.

BOTTOM SCREEN: 349.44 FT.

N 161,159.0   E 518,561.3

398.74 FT.

BOTTOM GRAVEL PACK: 347.94 FT.

TOP SCREEN: 358.44 FT.

MW-19

TOP GRAVEL PACK: 360.14 FT.

BOTTOM WELL: 348.74 FT.

11/4/04

TOP BENTONITE SEAL: 362.44 FT.
BENTONITE SEAL: 40 lbs PELLETS

SCREEN: 2" dia., .020 SLOT PVC, 9.0'

GRAVEL PACK: NATURAL SAND PACK

RISER PIPE: 2", dia., PVC

SPACERS, DEPTH:

-SWL @ INSTALLATION = 30.2'
-INSTALLED WITH 4.25" HSA's
-SET PROTECTOR & POURED PAD

AEP CIVIL ENGINEERING LABORATORY

COORDINATES

GROUND ELEVATION

COMPANY

SYSTEM

AMERICAN ELECTRIC POWER SERVICE CORPORATION

MONITORING WELL CONSTRUCTION

GROUT SEAL: 80 gallons QUICK GROUT

BORING No.WELL No.MW-19 INSTALLED

ROCKPORT PLANTPROJECT

INDIANA MICHIGAN POWER COMPANY

JOB NUMBER
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alison.dunn
Callout
5/31/2016Top of Ground 399.15

alison.dunn
Text Box
MW-19

alison.dunn
Text Box
5/31/2016Reference Point 401.44(top of 2" PVC pipe)



Boring drilled for the
Effluent Dilution
System.

1.9

3.4

8.4

13.4

18.4

23.4

28.4

3-3-5

5-6-8

2-2-3

3-6-8

7-9-10

3-3-5

1.5

1.5

1.5

0.8

1.0

0.8

0.0

1.9

6.9

11.9

16.9

21.9

26.9

SS

SS

SS

SS

SS

SS

1

2

3

4

5

6

MEDIUM STIFF 10YR 5/4 MODERATE
YELLOWISH  BROWN SILTY CLAY
0.75 tsf, w/ some fine sand, dry

STIFF 10YR 5/4 MODERATE YELLOWISH
BROWN SILTY CLAY
2.25 tsf, w/ trace of fine sand, dry

LOOSE 5YR 5/6 LIGHT BROWN FINE SAND

MEDIUM STIFF 5YR 4/4 MODERATE BROWN
SILT
w/ little amount of fine sand, moist

MEDIUM DENSE 10YR 6/6 DARK
YELLOWISH ORANGE FINE GRAIN SAND
dry

MEDIUM DENSE 10YR 6/6 DARK
YELLOWISH ORANGE FINE GRAIN SAND
w/ trace of fine gravel, dry

LOOSE 10YR 5/4 MODERATE YELLOWISH
BROWN FINE GRAIN SAND
moist

398.7

MCR

Continued Next Page

RECORDER

X

4"
3"
6"
8"

NQ-2 ROCK CORE
6" x 3.25 HSA
9" x 6.25 HSA
HW CASING ADVANCER
NW CASING
SW CASING
AIR HAMMER

2.5

40.3

COORDINATES PIEZOMETER TYPEN 161,159.0   E 518,561.3

HGT. RISER ABOVE GROUND

DEPTH TO TOP OF WELL SCREEN

WELL DEVELOPMENT

FIELD PARTY MCR / CB

TYPE OF CASING USED

SYSTEM

PIEZOMETER TYPE:

Water Level, ft

TIME

DATE

GROUND ELEVATION

SS

OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON

PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC

OW

2"

49.3

QUICK GROUT

BK-81

WELL TYPE

DIA

BOTTOM

BACKFILL

RIG

WELL TYPE:
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11/4/04BORING FINISH

AMERICAN ELECTRIC POWER SERVICE CORPORATION

BORING NO. 9/9/15 SHEET 2

BORING STARTROCKPORT PLANT

1

AEP CIVIL ENGINEERING LABORATORY

PROJECT 11/3/04

INDIANA MICHIGAN POWER COMPANY DATEMW-19 OF

LOG OF BORING
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Stopped boring @
50.8' on 11/04/04.
Installed 2" well.  See
well log.

33.4

38.4

43.4

48.4

2-3-3

4-6-9

3-6-7

7-10-11

0.8

0.7

0.8

0.5

31.9

36.9

41.9

46.9

SS

SS

SS

SS

7

8

9
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LOOSE 10YR 4/2 DARK YELLOWISH BROWN
MEDIUM GRAIN SAND
w/ little fine gravel, wet

MEDIUM DENSE 10YR 4/2 DARK
YELLOWISH BROWN MEDIUM GRAIN SAND
w/ little fine gravel, wet

MEDIUM DENSE 10YR 5/4 MODERATE
YELLOWISH BROWN FINE GRAIN SAND
moist

MEDIUM DENSE 10YR 4/2 DARK
YELLOWISH BROWN MEDIUM GRAIN SAND
w/ little fine gravel, wet
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11/4/04BORING FINISH

AMERICAN ELECTRIC POWER SERVICE CORPORATION

BORING NO. 9/9/15 SHEET 2

BORING STARTROCKPORT PLANT

2

AEP CIVIL ENGINEERING LABORATORY

PROJECT 11/3/04

INDIANA MICHIGAN POWER COMPANY DATEMW-19 OF

LOG OF BORING
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TOP RISER: 400.52 FT.

BOTTOM BORING: 347.02 FT.

BOTTOM SCREEN: 348.22 FT.

N 160,996.7   E 518,492.4

398.02 FT.

BOTTOM GRAVEL PACK: 347.52 FT.

TOP SCREEN: 357.22 FT.

MW-20

TOP GRAVEL PACK: 359.62 FT.

BOTTOM WELL: 347.52 FT.

11/3/04

TOP BENTONITE SEAL: 361.32 FT.
BENTONITE SEAL: 50 lbs PELLETS

SCREEN: 2" dia., .020 SLOT PVC, 9.0'

GRAVEL PACK: NATURAL SAND PACK

RISER PIPE: 2", dia., PVC

SPACERS, DEPTH:

-SWL @ INSTALLATION = 34.8'
-INSTALLED WITH 4.25" HSA's
-SET PROTECTOR & POURED PAD

AEP CIVIL ENGINEERING LABORATORY

COORDINATES

GROUND ELEVATION

COMPANY

SYSTEM

AMERICAN ELECTRIC POWER SERVICE CORPORATION

MONITORING WELL CONSTRUCTION

GROUT SEAL: 80 gallons QUICK GROUT

BORING No.WELL No.MW-20 INSTALLED

ROCKPORT PLANTPROJECT

INDIANA MICHIGAN POWER COMPANY

JOB NUMBER
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alison.dunn
Callout
5/31/2016Top of Ground 398.49

alison.dunn
Text Box
MW-20

alison.dunn
Text Box
5/31/2016Reference Point 400.78(top of 2" PVC pipe)



Boring drilled for the
Effluent Dilution
System.

Weight of hammer
pushed spoon

With HSA's to 38.3',
had a 168 hour SWL
of 23.4'

1.8

3.3

8.3

13.3

18.3

23.3

28.3

4-6-5

2-4-4

0-0-0

3-6-7

4-6-8

4-7-9

1.5

1.5

1.4

1.5

1.5

1.5

0.0

1.8

6.8

11.8

16.8

21.8

26.8

SS

SS

SS

SS

SS

SS

1

2

3

4

5

6

STIFF 5YR 5/6 LIGHT BROWN CLAY
1.5 tsf, w/ some fine sand

MEDIUM STIFF MOTTLED 5YR 5/6 LIGHT
BROWN & 10Y 6/2 PALE OLIVE CLAY
1.75 tsf, w/ little fine sand

SOFT 5YR 3/2 GRAYISH BROWN CLAY
0 tsf

MEDIUM STIFF 10YR 5/4 MODERATE
YELLOWISH BROWN CLAY w/ SAND
0.5 tsf

MEDIUM DENSE 5YR 5/6 LIGHT BROWN
COARSE SAND

MEDIUM DENSE 10YR 5/4 MODERATE
YELLOWISH BROWN COARSE SAND
w/ some fine gravel

398.0

TLS

Continued Next Page

RECORDER

X

4"
3"
6"
8"

NQ-2 ROCK CORE
6" x 3.25 HSA
9" x 6.25 HSA
HW CASING ADVANCER
NW CASING
SW CASING
AIR HAMMER

2.5

40.8

COORDINATES PIEZOMETER TYPEN 160,996.7   E 518,492.4

HGT. RISER ABOVE GROUND

DEPTH TO TOP OF WELL SCREEN

WELL DEVELOPMENT

FIELD PARTY MCR / TLS

TYPE OF CASING USED

SYSTEM

PIEZOMETER TYPE:

Water Level, ft

TIME

DATE

GROUND ELEVATION

SS

OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON

PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC

OW

2"

49.8

QUICK GROUT

BK-81

WELL TYPE

DIA

BOTTOM

BACKFILL

RIG

WELL TYPE:
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11/3/04BORING FINISH

AMERICAN ELECTRIC POWER SERVICE CORPORATION

BORING NO. 9/9/15 SHEET 2

BORING STARTROCKPORT PLANT

1

AEP CIVIL ENGINEERING LABORATORY
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Stopped boring @
51.0' on 11/03/04.
Installed 2" well.  See
well log.

33.3

38.3

43.3

48.3

3-5-6

3-6-7

7-7-13

6-6-14

1.5

1.0

1.0

1.0

31.8

36.8

41.8

46.8

SS

SS

SS

SS

7

8

9

10

MEDIUM DENSE 10YR 4/4 MODERATE
BROWN COARSE SAND
w/ some fine gravel

MEDIUM DENSE 10YR 4/2 DARK
YELLOWISH BROWN MEDIUM GRAIN SAND
w/ little fine gravel, wet

MEDIUM DENSE 5YR 5/2 PALE BROWN
MEDIUM GRAIN SAND
w/ trace of fine gravel, wet
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

BORING NO. 9/9/15 SHEET 2

BORING STARTROCKPORT PLANT
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alison.dunn
Text Box
MW-21S

alison.dunn
Callout
5/31/2016Top of Ground 398.70

alison.dunn
Callout
5/31/2016Reference Point 400.77(top of 2" PVC pipe)



alison.dunn
Callout
5/31/2016Top of Ground 398.23

alison.dunn
Text Box
MW-21I

alison.dunn
Callout
5/31/2016Reference Point 400.72(top of 2" PVC pipe)



alison.dunn
Callout
5/31/2016Top of Ground 398.58

alison.dunn
Text Box
MW-21D

alison.dunn
Callout
5/31/2016Reference Point 400.67(top of 2" PVC pipe)













 

 

 
 

APPENDIX D 
 

PIEZOMETRIC DATA 
  



 

 

 
 

Appendix D-1 
 

Ohio River Hydrograph, 2010-2015 
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Appendix D-2 
 

Landfill Piezometric Maps, 2010-2013 
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Landfill Piezometric Data 
  



Appendix D-3
Landfill Monitoring Well Piezometric Data

AEP Rockport Plant, Indiana

Well ID 1S 1I 1D 2S 2I 2D 3S 3I
Min 365.88 365.84 365.89 366.86 366.94 366.96 366.81 366.84
Max 371.54 371.48 371.53 370.94 370.96 370.95 370.69 370.7

Date
11/18/1992
5/5/1995
11/28/1995
6/6/1996
11/12/1998 370 09 370 0911/12/1998 370.09 370.09
5/27/1999 368.88 368.90 368.90
11/17/1999 367.13 367.17
5/10/2000 366.90 366.85 366.91 367.59 367.59 367.59 367.29 367.35
11/8/2000 366.32 365.84 366.33 366.86 366.94 366.96 366.81 366.84
12/29/2000 366.94
5/8/2001 366.57 366.54 366.57 367.15 367.17 367.14 366.92 367.00
5/29/2001
11/7/2001 365.88 365.84 365.89
11/13/2001
5/29/2002 367.39 367.64 367.70
8/1/2002
11/13/2002 367.78 367.75 367.78
5/14/2003 368.62 368.62 368.63
11/6/2003 369.39 369.35 369.41
5/19/2004 370.48 370.44 370.47 370.84 370.85 370.85 370.69 370.70
11/9/2004 370.02 369.99 370.03
5/17/2005 371 54 371 48 371 535/17/2005 371.54 371.48 371.53
11/8/2005 369.15 369.13 369.16 369.74 369.75 369.73 369.70 369.74
5/9/2006 367.99 367.94 368.27
11/8/2006 367.24 367.20 367.25
5/9/2007 369.19 369.15 369.20
11/12/2007 367.68 367.65 367.71 368.24
5/6/2008 369.68 369.62 369.65
11/20/2008 369.12 369.07 369.12
5/20/2009 368 02 368 00 368 045/20/2009 368.02 368.00 368.04
7/14/2009
9/9/2009
11/10/2009 367.62 367.59 367.74
1/19/2010
3/17/2010
5/18/2010 368.34 368.30 368.47
11/3/2010 367.54 367.51 367.69
1/4/2011
1/10/2011
1/17/2011
2/8/2011
2/14/2011
3/2/2011
3/22/2011
5/12/2011 368.49 368.46 368.64
11/10/2011 370.34 370.31 370.48
5/8/2012 370 57 370 54 370 70 370 94 370 96 370 955/8/2012 370.57 370.54 370.70 370.94 370.96 370.95
11/7/2012 368.03 367.99 368.17 368.72 368.72 368.73
5/16/2013 367.68 367.64 367.82 367.88 367.89 367.87
8/21/2013 368.49 368.48 368.46
11/4/2013 367.46 367.40 367.59 367.74 367.74 367.73
1/20/2014 367.52 367.49 367.52
5/7/2014 368.37 368.35 368.52 368.34 368.21 368.23
11/11/2014 367.98 367.95 368.13 368.28 368.28 368.29
5/5/2015 367.59 367.55 367.73 368.25 368.21 368.20

Note:  Elevations in feet above Mean Sea Level (MSL, equivalent to NGVD29)

1 of 5



Appendix D-3
Landfill Monitoring Well Piezometric Data

AEP Rockport Plant, Indiana

Well ID
Min
Max

Date
11/18/1992
5/5/1995
11/28/1995
6/6/1996
11/12/1998

4S 4I 5S 5I 6S 7S 7I 8S
366.52 366.5 388.8 387.63 365.95 366.15 366.31 367.1
371.89 371.86 394.52 392.9 370.65 370.41 371.9 371.56

370 28 370 26 390 41 370 8711/12/1998
5/27/1999
11/17/1999
5/10/2000
11/8/2000
12/29/2000
5/8/2001
5/29/2001
11/7/2001

370.28 370.26 390.41 370.87
369.35 369.47 392.50 370.05
367.99 367.99 389.20 368.71
367.39 367.40 392.93 391.00 366.61 366.79 366.78 368.06
367.05 367.04 391.56 389.63 365.95 366.15 366.31 367.70

367.13 367.13 392.11 390.34 366.33 366.41 366.40 367.72

366.52 366.50 391.51 367.10
11/13/2001
5/29/2002
8/1/2002
11/13/2002
5/14/2003
11/6/2003
5/19/2004
11/9/2004
5/17/2005

368.01 368.00 393.72 368.58

368.40 368.42 390.96 368.91
368.98 368.98 394.52 369.53
369.92 369.90 390.61 370.32
370.76 370.78 393.85 391.95 370.65 370.37 370.35 371.21
370.96 370.65 390.87 371.20
371 89 371 86 392 90 371 905/17/2005

11/8/2005
5/9/2006
11/8/2006
5/9/2007
11/12/2007
5/6/2008
11/20/2008
5/20/2009

371.89 371.86 392.90 371.90
369.97 369.97 389.50 387.63 368.75 368.98 368.94 370.61
368.45 368.45 393.30 369.02
367.66 367.64 394.29 368.17
369.37 369.38 392.90 369.81
368.44 368.47 389.40 369.45
369.68 368.69 392.81 370.22
369.85 369.87 389.49 370.50
368 58 368 59 394 29 369 245/20/2009

7/14/2009
9/9/2009
11/10/2009
1/19/2010
3/17/2010
5/18/2010
11/3/2010
1/4/2011

368.58 368.59 394.29 369.24

368.28 368.31 393.55 368.91

368.76 368.76 393.09 369.29
368.22 368.23 388.80 368.66

1/10/2011
1/17/2011
2/8/2011
2/14/2011
3/2/2011
3/22/2011
5/12/2011
11/10/2011
5/8/2012

368.77 368.77 394.12 369.31
370.86 371.03 389.75 371.56

391 46 389 55 370 39 370 41 370 41 371 465/8/2012
11/7/2012
5/16/2013
8/21/2013
11/4/2013
1/20/2014
5/7/2014
11/11/2014
5/5/2015

391.46 389.55 370.39 370.41 370.41 371.46
389.59 387.77 367.53 367.80 367.76 369.52

392.10 367.64 367.58 367.55 368.56

390.76 388.96 367.33 367.32 367.29 368.23

394.43 368.59
390.60 368.84
393.54 368.34
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Appendix D-3
Landfill Monitoring Well Piezometric Data

AEP Rockport Plant, Indiana

Well ID
Min
Max

Date
11/18/1992
5/5/1995
11/28/1995
6/6/1996
11/12/1998

8I 9S 10S 11S 12S 13S 14S 15S
367.23 386.89 400.09 366.33 364.85 366.2 367.85 366.24
372.48 393.1 402.92 370.75 370.05 370.56 371.6 371.76

368.96

371 0011/12/1998
5/27/1999
11/17/1999
5/10/2000
11/8/2000
12/29/2000
5/8/2001
5/29/2001
11/7/2001

371.00
370.20 369.18
368.85 367.58
368.25 390.35 400.79 366.76 366.59 367.15 368.05 367.11
367.85 389.11 400.09 366.33 364.85 366.20 367.85 366.75

367.96 390.01 400.65 366.65 365.75 366.62 367.90 366.86
367.88

367.23 366.24
11/13/2001
5/29/2002
8/1/2002
11/13/2002
5/14/2003
11/6/2003
5/19/2004
11/9/2004
5/17/2005

368.21
368.76 367.88

369.23
369.09 368.21
369.70 368.87
370.49 369.82
371.38 391.89 402.92 370.67 370.05 370.56 371.29 370.82
371.34 370.40
372 48 371 765/17/2005

11/8/2005
5/9/2006
11/8/2006
5/9/2007
11/12/2007
5/6/2008
11/20/2008
5/20/2009

372.48 371.76
370.79 387.77 402.81 369.32 367.11 368.87 370.95 369.65
369.19 368.29
368.33 367.54
369.96 369.38
369.18 368.14
370.38 369.67
370.65 369.63
369 40 368 375/20/2009

7/14/2009
9/9/2009
11/10/2009
1/19/2010
3/17/2010
5/18/2010
11/3/2010
1/4/2011

369.40 368.37

369.09 368.07

369.45 368.64
369.03 368.07

1/10/2011
1/17/2011
2/8/2011
2/14/2011
3/2/2011
3/22/2011
5/12/2011
11/10/2011
5/8/2012

369.56 370.05 368.53
371.79 368.32 370.87
371 70 388 61 401 18 370 75 369 43 370 51 371 60 371 005/8/2012

11/7/2012
5/16/2013
8/21/2013
11/4/2013
1/20/2014
5/7/2014
11/11/2014
5/5/2015

371.70 388.61 401.18 370.75 369.43 370.51 371.60 371.00
386.89 401.11 368.00 366.03 367.73 369.77 368.57

368.80 393.10 401.19 367.93 367.19 367.77 368.83 368.04

368.65 388.04 401.18 367.78 365.97 367.26 368.70 367.99

368.89 368.69
369.14 368.56
368.62 367.86
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Appendix D-3
Landfill Monitoring Well Piezometric Data

AEP Rockport Plant, Indiana

Well ID
Min
Max

Date
11/18/1992
5/5/1995
11/28/1995
6/6/1996
11/12/1998

15I 16S 16I 16D 17S 17I 18 19
366.25 366.09 366.11 366.14 366.55 366.56 367.64 367.64
371.79 371.73 371.75 370.9 371.88 371.25 367.72 367.79

368.02
368.30 368.33 368.33 368.84 368.85

369.66
11/12/1998
5/27/1999
11/17/1999
5/10/2000
11/8/2000
12/29/2000
5/8/2001
5/29/2001
11/7/2001

369.16 369.08 369.08 369.11 369.41 369.42
367.65 367.38 367.38 367.44 367.97 367.98
367.12 367.05 367.06 367.10 367.23 367.27
366.76 366.58 366.62 366.61 367.08 367.05

366.88 366.76 366.77 366.79 367.08 367.05

366.25 366.09 366.11 366.14 366.55 366.56
11/13/2001
5/29/2002
8/1/2002
11/13/2002
5/14/2003
11/6/2003
5/19/2004
11/9/2004
5/17/2005

367.90 367.86 367.92 367.94 367.92 367.91
369.25 369.23 369.26
368.22 368.04 367.98 368.09 368.50 368.51
368.90 368.85 368.83 368.90 368.95 368.98
369.86 369.70 369.64 369.72 370.04 370.08
370.73 370.67 370.71 370.74 370.84 370.81
370.45 370.28 370.28 370.34 370.69 370.71
371 79 371 73 371 75 370 80 371 885/17/2005

11/8/2005
5/9/2006
11/8/2006
5/9/2007
11/12/2007
5/6/2008
11/20/2008
5/20/2009

371.79 371.73 371.75 370.80 371.88
369.68 369.43 369.44 369.49 370.06 370.06
368.33 368.20 368.19 368.24 368.49 368.52
367.57 367.49 367.43 367.50 367.74 367.76
369.42 369.34 369.39 369.48 369.42 369.44
368.18 367.98 367.97 368.04 368.54 368.55
369.67 369.80 369.82 369.84 369.59
369.65 369.40 369.34 369.45 369.98 369.95
368 42 368 25 368 26 368 32 368 64 368 655/20/2009

7/14/2009
9/9/2009
11/10/2009
1/19/2010
3/17/2010
5/18/2010
11/3/2010
1/4/2011

368.42 368.25 368.26 368.32 368.64 368.65

368.10 367.88 367.86 367.93 368.49 368.51

368.68 368.55 368.57 368.84 368.86
368.06 367.83 367.83 367.90 368.46 368.46

367.15
1/10/2011
1/17/2011
2/8/2011
2/14/2011
3/2/2011
3/22/2011
5/12/2011
11/10/2011
5/8/2012

367.03
366.99 366.98 367.03
366.58 366.59 366.63
366.59 366.59 366.64
366.40 366.41 366.46
366.79 366.79 366.84

368.57 368.58 368.60 368.65 368.43 368.46
370.89 370.59 370.60 370.75 371.20 371.20
371 01 370 84 370 83 370 90 371 21 371 255/8/2012

11/7/2012
5/16/2013
8/21/2013
11/4/2013
1/20/2014
5/7/2014
11/11/2014
5/5/2015

371.01 370.84 370.83 370.90 371.21 371.25
368.57 368.29 368.31 368.35 368.97 368.99
368.05 367.89 367.96 368.20 368.22 367.72 367.64

367.98 367.73 367.75 367.82 368.35 368.27 367.64 367.79

368.68 368.61 368.63 368.69 368.81 368.81
368.57 368.29 368.30 368.38 368.94 368.94
367.83 367.77 367.84 367.87 367.87
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Appendix D-3
Landfill Monitoring Well Piezometric Data

AEP Rockport Plant, Indiana

Well ID
Min
Max

Date
11/18/1992
5/5/1995
11/28/1995
6/6/1996
11/12/1998

20 21S 21I 21D
367.44 366.8 367.57 367.7
368.11 370.81 370.73 370.85

11/12/1998
5/27/1999
11/17/1999
5/10/2000
11/8/2000
12/29/2000
5/8/2001
5/29/2001
11/7/2001
11/13/2001
5/29/2002
8/1/2002
11/13/2002
5/14/2003
11/6/2003
5/19/2004
11/9/2004
5/17/20055/17/2005
11/8/2005
5/9/2006
11/8/2006
5/9/2007
11/12/2007
5/6/2008
11/20/2008
5/20/2009 368 23 368 22 368 215/20/2009
7/14/2009
9/9/2009
11/10/2009
1/19/2010
3/17/2010
5/18/2010
11/3/2010
1/4/2011

368.23 368.22 368.21
368.73 368.72 368.72
368.40 368.46 368.46
367.98 367.92 368.04
366.80 367.76 367.82
368.01 367.93 368.07
368.64 368.68 368.68
367.86 367.79 367.93

1/10/2011
1/17/2011
2/8/2011
2/14/2011
3/2/2011
3/22/2011
5/12/2011
11/10/2011
5/8/2012

368.89 368.80 368.95
370.68 370.63 370.75
370 81 370 73 370 855/8/2012

11/7/2012
5/16/2013
8/21/2013
11/4/2013
1/20/2014
5/7/2014
11/11/2014
5/5/2015

370.81 370.73 370.85
368.45 368.37 368.52

367.44 367.86 367.75 367.92

368.11 367.66 367.57 367.70

368.33 368.30 368.45
368.20 368.06 368.30
367.87 367.75 367.92
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Landfill Monitoring Well Hydrographs 
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