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To: Austin Nieman — Ameren Missouri Project Number: 23007-24DR
CC: Craig Giessman — Ameren Missouri

Susan Knowles — Ameren Missouri
From: Mark Haddock, P.E., R.G., Jeff Ingram, R.G. Email: Jeff.Ingram@rocksmithgeo.com

RE: Information supporting Private Wells West of the Meramec River are isolated from the
Meramec Energy Center

1.0 INTRODUCTION

On January 26, 2024, Ameren Missouri (Ameren) received a letter entitled “Ameren Missouri CCR Units
Information Request” from Region 7 of the United States Environmental Protection Agency (USEPA). In this letter,
the USEPA is seeking information on Ameren’s Coal Combustion Residual (CCR) management. Attached to the
letter is a “List of Requested Information”, and this Technical Memorandum provides a response to section 3.e of
the USEPA’s request, which states the following:

“On page 7 of the CMA, Ameren concludes that public or private wells located on the opposite side of the
Meramec River are isolated from the MEC. Provide any evidence and/or analysis to substantiate that claim.”

2.0 INFORMATION PROVIDED IN CORRECTIVE MEASURES
ASSESSMENT (CMA)

A brief narrative on sitewide geology and hydrogeology was provided in the Corrective Measures Assessment
(CMA) prepared by Haley and Aldrich (2019). The narrative explains that the MEC site lies on two distinctly
different geological terrains: (1) the floodplain deposits of the Mississippi and Meramec River valleys and (2) older
sedimentary bedrock formations. Specifically, the paragraph that discusses groundwater flow related to the
Meramec River states the following:

“Groundwater flow direction and gradient were estimated for downgradient CCR units monitoring wells using the
USEPA’s On-line Tool for Site Assessment Calculation for Hydraulic Gradient (Magnitude and Direction) (USEPA,
2016). Results from this assessment indicate that while groundwater flow direction is variable, the overall net
groundwater flow is from the bluffs towards the rivers. There are no users of Groundwater in the alluvial aquifer at
MEC. All private and public wells recorded within a one-mile radius of the facility are upgradient of the facility or
located on the opposite side of the Meramec River and are therefore isolated from the MEC. Horizontal gradients
determined by CCR Rule compliance wells (not including background or MW-1) range from 0.0002 to 0.0005 ft/ft
with an estimated net annual groundwater velocity of approximately 16 ft per year.”

To date, no groundwater monitoring wells or groundwater modeling has been completed for the area across the
Meramec River (west side) from the MEC.
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3.0 GROUNDWATER FLOW

A primary principle of hydrogeology is the concept that groundwater flows from higher elevations and pressures to
lower elevations and pressures. Together, the sum of water surface elevation and water pressure divided by the
density of water is known as hydraulic head (Winter et al., 1998). Groundwater flows from high hydraulic head to
low hydraulic head, and the change in head over the distance between two locations is known as hydraulic
gradient, which drives groundwater flow rate and direction. Interaction between groundwater and surface water
features is critical to groundwater movement, as explained below.

3.1 Groundwater Flow at the MEC

The alluvial aquifer system underlying the MEC is an unconfined aquifer, in which groundwater elevation is the
main component of hydraulic head and pressure is minimal in comparison. Groundwater flow within the alluvial
aquifer is dynamic and is influenced by seasonal changes in the water level in the adjacent Mississippi and
Meramec Rivers. A relatively flat alluvial plain is located between the rivers at the southern end of the MEC, while
bedrock highs are located between the rivers at the north, upstream end of the MEC. A study conducted by the
Missouri Department of Conservation (MDC) on the Meramec River watershed notes that, regionally, twenty-five
percent of rainfall within the watershed drains as streamflow (MDC, 1998). Due to the location of the MEC at the
confluence of the Mississippi and Meramec Rivers, nearby Meramec River water levels are sensitive to regional
precipitation upgradient in the Meramec watershed. The study also notes that upland sandstone and carbonate
bedrock deposits supply the Meramec River with groundwater baseflow that may emerge as localized springs.
Under normal aquifer conditions at the MEC, groundwater flow in the alluvial aquifer has a southwest flow
direction toward the Mississippi and Meramec Rivers. Groundwater elevation measurements from the monitoring
well networks at the MEC are gathered no less than semi-annually, and potentiometric surface maps are
generated from this data. Historically, potentiometric surface maps for the MEC indicate that both the Meramec
and Mississippi river levels are lower than the groundwater levels measured onsite, with groundwater flowing from
the bluffs to the rivers under typical conditions. The water table (groundwater potentiometric surface) typically
follows changes in surface topography, especially in unconfined alluvial systems such as the area where the MEC
is located.

Under these typical groundwater conditions, both the Meramec and Mississippi river levels are gaining streams. A
representation of gaining and losing streams is shown below in Figure 1a (Winter et al., 1998):

Figure 1 — Generalized Cross Sections of Gaining and Losing Streams
a) GAINING STREAM b) LOSING STREAM

Flow direction Flow direction

_______

_—”

Shallow aquifer

With a gaining stream or river, groundwater flows from the alluvial aquifer into the river, as indicated by the
diagram on the left side of the figure. Flow is directed from each riverbank towards the river, and groundwater
beneath the riverbed is directed upward. A gaining river acts as a hydrogeologic boundary, with hydraulic
gradients directing flow towards the river along each bank and in the prevailing downstream direction. For
groundwater to travel from one side of a gaining stream to the other, it would need to move upgradient, which
does not follow basic principles governing groundwater flow.

Using groundwater elevation data in the MEC monitoring wells, vertical hydraulic gradients were calculated for
MW-9 (screened in shallow alluvium) and TP-1 (screened in deep alluvium), located west of the MEC and
adjacent to the Meramec River. An upward component of flow is expected in locations adjacent to and beneath a
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gaining stream, and as displayed in Figure 2, calculated vertical gradients between these wells, though they
fluctuate, have been consistently upward since the wells were installed in 2018.

In the event of flooding of either the Meramec or Mississippi rivers, it is possible that river levels may temporarily
be higher than local groundwater levels. Under this condition, these rivers continue to act as a hydrogeologic
boundary for the shallow alluvial aquifer, though flow temporarily reverses or stagnates.

Estimated horizontal hydraulic gradients using wells within the MEC monitoring networks have historically ranged
from 0.0002 to 0.004 feet/foot (Rocksmith, 2024). Additionally, groundwater flow directions at the MEC have been
estimated with an average flow direction to the southwest (237 degrees azimuth).

4.0 PRIVATE WELLS ACROSS MERAMEC RIVER

As a part of the 2018 “Human Heath and Ecological Assessment of the Meramec Energy Center” by Haley &
Aldrich, Inc. (Haley & Aldrich), an evaluation of the Missouri Department of Natural Resources (MNDR) well
databases was completed that identified 8 private wells within a 1-mile radius of the MEC. A review of the
databases indicates that no new private or public wells have been installed within 1 mile of the MEC since 2018,
as displayed on Figure 3.

There are three private wells located west of the Meramec River (across river from MEC) within 1 mile of the
MEC, with the nearest well (#003741) located approximately 4,000 feet west of the surface impoundments along
the western side of the MEC. The other private wells are located to the northwest of the MEC. Well logs are
provided in Attachment A, and well construction details are summarized in Table 1, below.

Table 1 — Summary of Well Construction — Private Wells West of Meramec River within 1 mile of MEC

e Year Depth of DL @) 2l 2l Screening Screening
W Surface . Casing Water Water
ell ID Elevation Well Casing (FT Level (FT Level (FT Interval Interval
(FT MSL) Installed (FT BGS) MSL) BGS) MSL) (FTBGS) (FT MSL)
007100 450 1941 125 325 70 380 125-295 | 155-325
004756 554 1938 21 533 80 474 21 - 560 -6 — 533
003741 581 1936 32 549 145 436 32-510 71-549
Notes:

1) Static water levels are from drilling installation logs.
2) FT MSL — Feet Above Mean Sea Level.
3) FT BGS - Feet Below Ground Surface

As displayed in Figure 3, each of these wells are installed in the upland bluffs outside the lateral extent of the
Mississippi and Meramec River Valleys’ alluvial deposits. These wells are screened in sedimentary bedrock,
ranging from the Middle Mississippian Salem Formation to the Upper Ordovician Kimmswick Limestone. A
generalized fence diagram (Figure 4) displays the closest private well to the site (#003741), the Meramec River

and its associated alluvium, the MEC Plant, and the bedrock bluffs on either side of the river valley.

Figure 5 displays bedrock groundwater elevation contours compiled from well records submitted to the Missouri
Department of Natural Resources, publicly available using the department’s Geosciences Technical Resource
Assessment Tool (GeoSTRAT)'. Displayed contours incorporate additional water level data from wells across the
region and may be more representative of average bedrock groundwater elevations in the area. As shown in the
figure, groundwater elevation contours west of the Meramec River indicate groundwater flow in the bedrock
aquifer is to the southeast, showing these private wells are upgradient of the MEC.

There are no well records of any private wells screened in the alluvial aquifer west of the Meramec River. A
review of property records and plat maps for Jefferson County? indicates that there is only one property listed as a

" MDNR GeoSTRAT data viewer available at:
https://modnr.maps.arcgis.com/apps/webappviewer/index.html?id=3ac3a61da4af4834811503a24a3cb935

2 Jefferson County Property Viewer available at:

httgs://ieffcomo. mags.arcgis.com/aggs/webaggviewer/index. html?id=efafd2634c3c494ab61f03bbcd759ec?
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dwelling opposite the Meramec River from the MEC. One additional property is classified with “other” occupancy
status (this property appears to have structures for commercial purposes) at the confluence of the Meramec and
Mississippi Rivers. Records for both properties indicate that their water supply is public (PWSD 10) from Jefferson
County. The nearest private water wells detailed above are over 3,000 feet northwest of these properties and are
screened in the bedrock aquifer, not the alluvial aquifer that the MEC CCR units overlie.

5.0 CLOSING

Based on the evidence presented, the private water wells installed across the Meramec River west of the MEC
are isolated from alluvial aquifer groundwater at the MEC. The Meramec River acts as a hydrogeologic boundary
between both sides of the river. Furthermore, the private wells west of the Meramec River are located a significant
distance from the MEC, hydraulicly upgradient of the MEC, and are screened in the bedrock aquifer.

6.0 REFERENCES
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Haley & Aldrich, Inc., 2019. Corrective Measures Assessment, Ameren Missouri Meramec Energy Center, St.
Louis County, Missouri.

Missouri Department of Conservation, 1998. Meramec River Watershed and Inventory Assessment.

Missouri Department of Natural Resources, 2023. Geosciences Technical Resource Assessment Tool
(GeoSTRAT).

Missouri Spatial Data Information Service (MSDIS), 2023. MSDIS Open Data Portal.
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Upward Gradient at Monitoring Wells MW-9 and TP-1
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CCR RULE MONITORING WELLS, PRIVATE
WELLS, AND GEOLOGY WITHIN 1 MILE OF
THE MERAMEC ENERGY CENTER

= = Meramec Energy Center Property Boundary

Approximately 1 Mile Meramec Energy Center Property
@ Buffer

=== Fence Diagram Line (A-A")
® Meramec Wells Within 1-Mile
- | CCR Rule Monitoring Well Networks
{I} Detection/Assessment Monitoring Well
-6]} Corrective Action Monitoring Well
| =) Meramec Surface Impoundments

Geology

[ ] st. Louis Limestone

[] salem and Warsaw Formations
[ 1 Alluvium Deposits

[ Terrace Deposits

| NOTES
1.) ALL LOCATIONS AND BOUNDARIES ARE APPROXIMATE.
2.) PRIVATE WELLS SHOWN ARE FROM PUBLIC DATA SOURCES
AND ARE LABELED WITH STATE ISSUED REFERENCE NUMBER
ORLOG ID.
3.) WELLS IN ILLINOIS ARE NOT DISPLAYED.
4.) LOGS FOR THE PRIVATE WELLS ARE PROVIDED IN
ATTACHMENT A.
5) PRIVATE WELLS LOCATED OUTSIDE THE 1-MILE RADIUS ARE
NOT DISPLAYED FOR CLARITY.
6.) GEOLOGY AND APPARENT DIP IS BASED ON THE 2002
BEDROCK GEOLOGIC MAP OF THE OAKVILLE 7 %’
QUADRANGLE, MISSOURI BY MIDDENDORF, M.A., AND BRILL,
K.G.
7.) WELLS 00240600 AND 00240601 WELLS RELOCATED ON MAP
TO ACTUAL LOCATIONS ONSITE. THESE WELLS WERE USED
FOR FIRE WATER USE ONLY, AND ARE NO LONGER IN SERVICE.
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REFERENCES

1.) AMEREN MISSOURI MERAMEC ENERGY CENTER, MERAMEC
PROPERTY CONTROL MAP, FEBRUARY 2011.
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DATABASE.

4.) MISSOURI DEPARTMENT OF NATURAL RESOURCES (MDNR)
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(GEOSTRAT).
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FILE MAP OFM-02-432-GS
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Attachment A
Private Well Boring Logs
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