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Certifications

I hereby certify that the monitoring system identified herein has been designed and constructed to
meet the requirements of § 257.91, Groundwater monitoring systems, as included in 40 CFR Part 257,
Subpart D, Disposal of Coal Combustion Residuals from Electric Utilities.

I hereby certify that this report was prepared by me or under my direct supervision, and that I am a duly
registered Professional Engineer under the laws of the State of Minnesota.

November 21, 2016

James Berkas, P.E. { Date
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1.0 Introduction

Otter Tail Power Company owns and operates the Hoot Lake Plant, a coal-fired generation unit in Fergus
Falls, Minnesota. Coal combustion residuals (CCR) from plant operations are placed in a landfill, referred
to as the Hoot Lake Ash Landfill, on the plant property. The Site location is shown on Figure 1 and the
layout is shown on Figure 2. The Ash Landfill is the CCR Unit at the Hoot Lake Plant that is required to
comply with the provisions of the US EPA Coal Combustion Residuals (CCR) rule (40 CFR Parts 257 and
261 Hazardous and Solid Waste Management System; Disposal of Coal Combustion Residuals From
Electric Utilities). The Site includes the Ash Landfill itself and the area around the landfill in which the

monitoring system is located.

This report has been prepared to document hydrogeologic and monitoring system information as
required by the CCR rule. It describes:

e The Site hydrogeology

e The CCR groundwater monitoring system meeting the requirements of the CCR Rule (40 CFR
Part 257, US EPA, 2015) at the Otter Tail Power Company (OTP) Hoot Lake Plant Ash Landfill (Site).

1.1 Purpose

This document has been prepared to describe the groundwater monitoring system for the Hoot Lake
Plant Ash Landfill and how it has been designed to meet the requirements of the CCR rule. Specific
requirements for the groundwater monitoring system are established in § 257.91, “Groundwater

monitoring systems,” as follows:

(a) Performance standard. The owner or operator of a CCR unit must install a groundwater
monitoring system that consists of a sufficient number of wells, installed at appropriate locations
and depths, to yield groundwater samples from the uppermost aquifer that:

(1) Accurately represent the quality of background groundwater that has not been affected
by leakage from a CCR unit. A determination of background quality may include sampling
of wells that are not hydraulically upgradient of the CCR management area where:

(i) Hydrogeologic conditions do not allow the owner or operator of the CCR unit to
determine what wells are hydraulically upgradient; or

(i) Sampling at other wells will provide an indication of background groundwater
quality that is as representative or more representative than that provided by the

upgradient wells; and

(2) Accurately represent the quality of groundwater passing the waste boundary of the CCR
unit. The downgradient monitoring system must be installed at the waste boundary that




ensures detection of groundwater contamination in the uppermost aquifer. All potential
contaminant pathways must be monitored.

(b) The number, spacing, and depths of monitoring systems shall be determined based upon site-
specific technical information that must include thorough characterization of:

(1) Aquifer thickness, groundwater flow rate, groundwater flow direction including seasonal

and temporal fluctuations in groundwater flow; and

(2) Saturated and unsaturated geologic units and fill materials overlying the uppermost
aquifer, materials comprising the uppermost aquifer, and materials comprising the
confining unit defining the lower boundary of the uppermost aquifer, including, but not
limited to, thicknesses, stratigraphy, lithology, hydraulic conductivities, porosities and
effective porosities.

The monitoring system has been designed based on the site conceptual model (SCM) as it is currently
understood, which is also presented herein, with the intent of obtaining representative samples of
groundwater so that a release from the CCR unit can be detected.

The CCR rule has three primary requirements addressing the locations of wells in the network. These

include:

e The wells must be placed near enough to the waste boundary to provide timely detection of a

release
e There must be a minimum of three downgradient wells and one upgradient well

o The wells must be spaced appropriately to provide a reasonable opportunity to intersect a plume

resulting from a hypothetical release

Each of these requirements is discussed below.

1.1.1 Distance from Waste Boundary

The industry practice is to place the monitoring downgradient of the waste disposal area and within the
property boundary (EPA, 2015, p. 21324). The Minnesota Rules require a compliance boundary no more
than 200 feet from the waste, so existing monitoring wells were generally placed 200 feet or less from the
waste to be compliant. This distance is also based on the presumed flow directions and the need to allow
sufficient space between the waste boundary and the monitoring network to allow for hydrodynamic

dispersion which increases the probability of detection,

1.1.2 Lateral Spacing
Monitoring well spacing satisfies part 257.91 (a)(2) of the Coal Combustion Rule.




1.2 Report Contents

Based on the requirements of the CCR Rule, this report contains:

e Section 1.0 Introduction (this section). Provides an overview.

e Section 2.0 Site Background. This section provides background information on the Site, including
Site operations and setting, geologic and hydrogeological information, and a summary of the
conceptual site model (CSM).

o Section 3.0 Conceptual Models.

o Section 4.0 CCR Groundwater Monitoring System. This section provides a description of the CCR
monitoring system.

e Section 5.0 References.




2.0 Site Background

2.1 Hoot Lake Plant

The Hoot Lake Plant operates its 54 MW Unit 2, on line since 1959, and 75 MW Unit 3, on line since 1964.
Coal ash is generated by combustion of subbituminous coal for the production of electricity. Coal ash is
either utilized for a beneficial use or placed in an on-site ash landfill that has been in use since 1980. The
ash landfill is located on approximately 43 acres within the Otter Tail Power Company Hoot Lake Plant
property in the N 1/2 of the SE 1/4 of Section 36, Township 133N, Range 43W, within the city limits of
Fergus Falls, Otter Tail County, Minnesota.

2.2 Delineation of the CCR Facility

The Minnesota Pollution Control Agency (MPCA) Permit SW-211 for the Site defines two waste activity
areas:

o Closed Industrial Waste Disposal Area ILOO1
e Industrial Waste Disposal Area IL002

While not directly applicable to the CCR rules, the MPCA-defined areas align with the CCR rules in that the
MPCA IL001 area ceased receiving CCR prior to October 19, 2015. 40 CFR Parts 257.50 (d) states "This
subpart does not apply to CCR landfills that have ceased receiving CCR prior to October 19, 2015." Area
1L001 was closed in 2011. Therefore, the CCR rules do not apply to ILO01. The CCR rules do apply to the
IL002 area as it is an existing CCR landfill. Figure 2 is a map showing these areas.

2.3 Site Setting

The Site is underlain by several hundred feet of glacial deposits. Figure 3 shows the surficial geology of
the Site. The following sections provide a description of regional and Site geology and hydrogeology, as
well as potential groundwater flow receptors.

2.3.1 Regional Geology

The surficial geology is composed of Late Wisconsin Des Moines Lobe glacial till. The surficial units are the
upper Goose River Group. From Harris (1999):

Glacial sediment deposited in and adjacent to the Red River lowland by unnamed phases of the
Des Moines (Red River) lobe. The sediment is derived from a northwestern-source area (Riding
Mountain area of western Manitoba). Sand and gravel were deposited on older stratigraphic units
by coalescing, anastomosing meltwater streams to form undulating outwash plains. The deposits
are generally collapsed (pitted) due to melting of buried ice blocks.

The pitting from melted ice blocks is apparent in the many lakes and ponds. Generally, this area is
described as being covered by a hummocky moraine (Ekman, 2002).




Per Harris (1999), the Site is in an area covered by glacial sediment deposited by glacial ice on ice-cored
glaciated landscape that later collapsed due to the melting of the buried ice. These sediments are

interspersed with glacial outwash deposits.

The upper Goose River Group is generally underlain by the lower Goose River Group and other older
deposits from earlier glacial advances.

2.3.2 Regional Hydrogeology

Ekman and Berg (2002) describe the hydrogeology of the region just east of the site, which is underlain by
the same deposits as are found at the site. They note that the surficial hydrogeology is generally
characterized as a two-layer system, with the upper system recharged by spring and fall rains and
interacting with surface water bodies, whereas the lower system has little interaction with surface water

and is more regionally recharged.

In a USGS report, Reppe (2005) defines a roughly oval area approximately 50 miles north to south and
20 miles east to west around Fergus Falls as being underlain by the Otter Tail surficial aquifer:

"The Otter Tail surficial aquifer consists of ice-contact and outwash deposits, primarily well-sorted
sand with varying gradations of fine- to coarse-grained sand and gravel and lenses of clay.
Although bedrock is 200 ft below land surface near Perham, Minnesota, and Big Pine Lake, north
and northwest of Little Pine Lake bedrock is more than 400 ft below land surface. The aquifer is
predominantly unconfined although some parts may be confined locally by clay lenses. The depth
to the aquifer's water table ranges from 0 to 70 ft below land surface depending on local
topography. The aquifer has a saturated thickness of at least 20 ft across 95 mi? and varies up to
5 ft with fluctuations in the water table.”

Reppe (2005) also notes:

“Ground-water flow in the aquifer is towards the Otter Tail River (and the lakes along the river)
and south and west along the axis of the river. In the southern one-third of the aquifer, ground
water flows north-northwest toward the Otter Tail and Leaf Rivers. The water table has a
maximum slope of approximately 25 ft/mi and a mean slope of 9 ft/mi."




Table 1 summarizes the Otter Tail surficial aquifer characteristics.

Table 1 Otter Tail surficial aquifer characteristics

Value
Maximum — 100 feet
Mean — 50 feet
Maximum — 26,800 ft¥/day (290 cm?/sec)

Transmissivity Mean — 14,500 ft2/day (156 cm?/sec)
Minimum — 6,700 ft2/day (72 cm?/sec)

Maximum — 410 ft/day (0.14 cm/sec)
Minimum — 86 ft/day (0.03 cm/sec)

Thickness

Hydraulic conductivity

(extracted in part from Reppe, 2005)

On the basis of available water-quality data, the concentrations of selected constituents were generally
relatively low in the Otter Tail surficial aquifer relative to the other surficial aquifers in the region (Reppe,
2005). On the basis of characteristics and hydraulic properties, estimated water budgets, theoretical well
yields, groundwater storage and use, and water quality, the Otter Tail surficial aquifer has near the
greatest potential for additional development of groundwater resources compared to the other surficial
aquifers in the region (Reppe, 2005). The estimated travel times from the surface to the aquifer is
characterized as moderate, years to decades, for the higher elevations and as high, weeks to years, for the

low-lying area along the river (Ekman, 2002).

2.3.3 Site Geology

Figure 3 shows the surface geology at the Site as mapped by the Minnesota Geological Survey to be
Quaternary undivided. Per Wenck (2010):

» _all borings have shown an interbedded profile of coarse and fine alluvium, as well as clay till
strata (the upper 30-50 feet is dominated by till). These strata are largely intermittent with
undulating surfaces and varying thicknesses. Below the till, fine and medium sands with gravel
predominate. Many of the previous site borings showed an intermediate clay or silt strata at or
near elevation 1250 ft MSL.

"Below the majority of the site a deep lean, gray clay strata is present at an elevation of 1190 ft
and is 20 feet thick or greater. This was found in all site borings that went deep enough (9 borings
spread across the site), with the sole exception of B-3. At historical boring B-3, from elevation
1207-1195 ft, dense layers of gray silts and clayey sands were encountered.”

Subsequent borings (see boring and well logs in Appendix A) have found consistent conditions.

2.3.4 Site Hydrogeology

Groundwater recharge at the Site is likely from the higher regional water table to the south and
precipitation and infiltration in the local area. As shown on Figure 4, groundwater flow is generally from
southeast to northwest under the facility.




The multiple clay and silt till units interbedded with sand and gravel outwash units under the Site create
multiple saturated zones. Some are intermittent, and some are above the lined landfill space. The pond
west of the landfill appears to be perched above the aquifer on a low permeability unit.

Four persistent saturated sand and gravel outwash aquifer units separated by leaky confining clayey till
units have been identified in the area under and around the Ash Landfill:

o Upper perched zone — Well $-3 (upgradient of water table aquifer) — water elevation 1260-1270
feet. This aquifer is very limited in lateral extent and above the lined landfill space (outside of the
waste boundary), so is not relevant to CCR monitoring.

e Intermediate aquifer — Wells S-4, S-50, and S-51 (upgradient of water table aquifer) — water
elevation 1238-1260 feet. This aquifer extends an unknown distance south of facility and extends
partway under the facility and apparently “merges” with or drains away into the underlying water
table aquifer. It is important for upgradient water quality monitoring but does not exist

downgradient.

o Water table aquifer — All other wells not identified in other aquifers — water elevation 1196-1220
feet. This aquifer appears to be continuous under the Site and for an unknown extent off Site and
is considered the upper aquifer at the Site. It may be confined south of the Site.

o Deep aquifer — Wells M-1 and M-3 (upgradient of water table) — water elevation 1215-1219 feet.
This aquifer appears to be continuous under the Site and for an unknown extent off Site. As it is
not downgradient of the facility and is separated from the water table aquifer by a relatively thick
gray till, it is not part of the CCR monitoring.

The adjacent Otter Tail River varies from a high of Elevation 1202 feet MSL upstream to Elevation
1193 feet MSL downstream. Groundwater generally flows toward and discharges into the Otter Tail River
north of the Site,

Table 2 and Table 3 summarize hydrogeological test results from the Site.




Table 2 Laboratory Values for Permeability

S-2A* 33-345 Clayey sand w/gravel - EL Vertical V 3.3x107
B-7* 21.5-23 Clayey sand with gravel CL Vertical 1.8x10°
B-7* 46-50 Sand w/ silt and gravel SP-SM Recompacted 7.6x10°®
B-7* 50-55 Sand w/ silt and gravel SP-SM Recompacted 6.4x10
S-1* 72.5-77.5 Silty sand SM Recompacted 3.5x10°
S-1* 80-87.5 Sand w/ silt and gravel SP-SM Recompacted 2.8x10°
B-5** 11-125 Clayey sand w/ gravel sC Vertical 1.9x107
B-5** 26-28 Clayey sand w/ gravel SC Vertical 4.5x107
B-6** 21-22 Lean clay CcL Vertical 1.4x107
B-3** 65-66 & 70-71 | Sand w/silt and gravel SP-SM Recompacted 7.6x104
*TKDA, 1989

**TKDA, 1988

Table 3 Slug Test Values for Permeability

S-1* Water table, upgradient - 1.0x10% cm/sec
S-4#* Water table, upgradient 8.0x104 cm/sec
S-5* | Water table, downgradient 8.0x10°6 cm/sec
S-10R*** Water table, downgradient 2.5x102 cm/sec
S-14R*** Water table, downgradient 7.7x103 cm/sec
S-2014%** Water table, downgradient 2.5x102 cm/sec
S-10 Water table, downgradient, abandoned 2015 1.2x107! cm/sec

*TKDA, 1989
**TKDA, 1988
***Barr, 2015
The hydraulic conductivity of the uppermost aquifer ranges from 8.0x10°6 to 1.2x10 cm/sec based on

single-well slug tests, with a geometric mean of 2.3x107* cm/sec.
The water table aquifer is described as

o poorly graded sand to poorly graded sand with gravel (5-10R)
s poorly graded sand (S-10R)

e coarse sand and gravel (S-3AR)

e sand with a little gravel (5-13)

e sand with a little gravel (5-2A)

Porosity of sands range from 0.25 to 0.5 (Freeze and Cherry, 1979). Porosities of glacial outwash aquifers
in the region range from 0.2 to 0.3 (Reppe, 2005). The assumed porosity of the Site aquifer is 0.25.




The groundwater velocity is calculated using Darcy's equation:
Vt = k *i/n = 0.3-0.5 ft/day or 100-200 ft/year

Where: Vit = true velocity
K = hydraulic conductivity (2.3x103 cm/sec)
i = gradient (552-S2A - 0.20, §52-513 — 0.12; calculated from water levels)
n = effective porosity (0.25)

Figure 4 shows the groundwater contours in the mid-level perched aquifer and the water table aquifer.
These contours are consistent with historical measurements at the Site. Based on the groundwater
elevations, groundwater enters the existing CCR landfill boundary in the southeast corner and flows
radially to the north to west-northwest, toward the river.

Figure 5 shows a hydrograph of groundwater elevations over time in two of the wells upgradient of the
[LOO1 unit and in the two wells upgradient of the existing CCR landfill. This graph indicates the
groundwater elevations in the new wells are consistent with what had been anticipated. The water level in
well S-51 is about 20 feet higher than the water level in well 5-52, indicating that these wells are screened

in two different hydrogeological units.

Figure 6 shows the groundwater elevations over time in the wells downgradient of the existing CCR
landfill. Discounting a few outliers, the trends over time are reasonably consistent from well to well,
indicating these wells are all in the same aquifer. For comparison, Figure 7 shows the groundwater
elevations over time in all the existing CCR landfill wells.

2.3.5 Potential Groundwater Flow Receptors

Per the Minnesota County Well Index (accessed 6/29/16), the nearest domestic well is about 1,800 feet
west (sidegradient) of the Site. There are no water supply wells downgradient of the Site. The primary
discharge area for groundwater is the Otter Tail River.




3.0 Conceptual Models

In order to solve any hydrogeologic problem, it is necessary to assemble relevant field data and
synthesize what is known about a site into a site hydrogeological conceptual model (Anderson et al.,
2015).

3.1 Site Conceptual Model

Figure 4 shows the approximate orientation of conceptual cross section A-A’ which is illustrated on

Figure 8 illustrating the conceptual model at the Site. The Site is underlain by a complex mix of
interlayered till and outwash deposits deposited in a stagnation moraine setting. The area around the Site
has a hummocky and collapsed topography characteristic of stagnation moraines formed from differential
melting of glacial ice blocks. Stagnation moraines have a complicated distribution of soil materials
composed of glacial till, outwash, and water-laid sediments. Layers of different sediment types can form
complex vertical and lateral sequences as outwash sediments are deposited in meltwater channels
concurrently as till is deposited from melting ice blocks. Outwash deposits are generally sandy and till
deposits are composed of clay to silt loam in the area. Gravel and boulders are also present in the

deposits.

The surficial geology at the Site is generally composed of an upper outwash deposit consisting of sandy
material with discontinuous layers of silty and clayey till material at various depths within approximately
100 to 110 feet of the ground surface. The discontinuous till layers within this upper deposit do not
appear to extend laterally across the Site. A continuous layer of clayey till approximately 10 to 30 feet
thick is present below the upper sequence of outwash and till at depths generally greater than 100 feet. A
deeper layer of sandy outwash deposits is present below the continuous till layer. Cross section A-A’,
extending across the Site from well S-2A in the northwest to well $-50 in the southeast, shows the surficial

geology of the interlayered upper deposits over the continuous clay layer.

The Otter Tail River has cut a surficial channel across the glacial sediments with a general east-west trend
to the north of the Site. Post-glacial fluvial deposits are likely present in the river valley (Figure 4). The
elevation of the river is approximately 70 to 95 feet below the surficial elevation of the Site. The river
elevation ranges from approximately 1202 feet MSL to the east of the Site to 1193 feet MSL to the west of
the Site.

The Site geology is consistent with the regional geology described in Section 2.3.1. In general the surficial
geology of the Site consists of the following sequence:

o The uppermost layer across most of the Site consists of a unit of sandy outwash material which
contains discrete layers of silty and/or clayey material to depths of approximately 100 to 110 feet.
The base of this layer is at an elevation of approximately 1190 to 1200 feet MSL in the Site area.

e The surficial layer in the northwest corner of the Site in the vicinity of wells 5-2, S-2A, S-3, 5-3A-R,
S-10-R, $-13, and S-14-R consists dominantly of till composed of clayey sand to sandy clay with
discontinuous interlayered sand lenses to depths of approximately 37 to 60 feet. A layer of sandy
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material is present below the surficial clay deposit which is consistent with the geology in other
areas of the Site.

o Individual layers of fine-grained material within the upper outwash sand in the east-southeast
portion of the Site do not extend laterally across the Site, range in length/width from
approximately 100 to 1,500 feet, and are approximately 1 to 25 feet thick (see cross section A-A).
The elevation of the base of this upper outwash unit (1190 to 1200) is generally below the
elevation of the Otter Tail River.

o A consistent layer of clay and sandy clay material is present below the interlayered outwash
material. This layer of clayey material ranges from approximately 10 to over 30 feet thick and
appears to be laterally extensive across the Site. The top of this clay layer is the contact with the
base of the upper outwash sand with interlayered clay and silt at an elevation of approximately
1190 to 1200 feet at the Site.

o A layer of sandy material is present below the extensive clay layer.

Details of the Site hydrology and hydrogeology are presented in Section 2.3.4. Monitoring wells are
screened within multiple intervals of the geologic sequence described above. The general hydrogeology
consists of the following:

o Upper Perched Zones. Zones of perched water are present on discrete fine-grained soil layers
within the upper sandy outwash deposits. Perched water was encountered in several borings. The
layers of fine-grained material that perch water in these zones are not laterally extensive, tend to
terminate within the Site area, and do not extend completely below the lined facility (see cross
section A-A’). Water will eventually drain from the discrete perched units to lower portions of the
sandy deposit. Well S-3 is screened in one such zone but, because it is isolated from the existing
CCR landfill, it is not included in the CCR monitoring.

The pond located to the west of the Site appears to be perched on the clayey surficial soil
observed in borings on the western portion of the Site (S-10R and 5-14R).

o Intermediate Aquifer Zone. Wells S-4, S-50, and 5-51 are screened in a saturated zone that
extends from approximately Elevation 1220 feet MSL to Elevation 1260 feet MSL. Laterally this
zone extends off site to the south and west but does not extend as far west as well S-1 nor as for
north as well 5-6 (Figure 4). While this intermediate aquifer does not extend under the CCR
facility, the groundwater in the intermediate aquifer drains down into the underlying water table
aquifer, which then extends under the CCR facility. As such the intermediate aquifer is an
important component of the upgradient water quality.

o Water Table Aquifer Zone. Groundwater is continuously present in the lower sandy outwash
deposit underlying the Site. This unit is referred to as the water table aquifer, despite the fact that
it appears to be confined south of the facility and despite the fact that the intermediate aquifer
described above is the water table south of the Site. Head elevations in the lower sand unit are
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higher than the elevation of the overlying clay indicating flow is upward from the lower sand
toward the surficial unconfined aquifer.

The groundwater elevation ranges from approximately 1196 to 1220 feet MSL in the water table
aquifer. This unconfined saturated zone is consistent across the Site. The flow direction of the
water table aquifer is toward the Otter Tail River and the riveris at a lower elevation than the
water table, The lower boundary of the saturated outwash deposit is the surface of the underlying
continuous clay layer at an elevation of approximately 1190 to 1200 feet.

Water infiltrating into the soil from the ground surface at the Site will migrate vertically downward until
reaching the water table within the unconfined outwash deposits (water table elevation of approximately
1196 to 1200 feet), then flow laterally toward the Otter Tail River. Water may become perched on the
discrete layers of fine-grained soil until sufficient water is present in the perched layer to drain to lower
portions of the deposit. There do not appear to be other outlets for perched water other than eventually
draining to the lower water table aquifer. Flow in the water table aquifer is expected to be toward the
north-northwest from the Site to the Otter Tail River. Perched water does not appear to be present below
the lined facility or potentially below only a portion of the lined facility. Therefore, the water table aquifer
at elevations of approximately 1196 to 1200 feet will receive water infiltrating at the lined facility location.
The lower confined aquifer is recharged at upgradient locations, and water from the Site will not flow to
the lower confined aquifer as the hydraulic gradient is vertically upward from the deeper confined aquifer
to the overlying unconfined aquifer.

3.2 Release Conceptual Model

A release conceptual model uses the flow and geologic information of the site conceptual model to
predict the likely pathway that a release to groundwater would travel so that a monitoring network can be
properly sited. In order for a hypothetical release from the facility to occur it would need to breach the
compacted clay and geomembrane composite liner system at the base of the landfill and slowly seep
through the base of lined footprint into the unsaturated zone under the landfill. The release would then
drain with gravity primarily vertically downward. Some lateral dispersion would be anticipated as the
release encounters layers of lesser or greater permeability. Eventually the release would reach the water
table in the Monitoring Zone which consists of the lower saturated outwash.

Assuming predominantly horizontal flow, the release would then move toward the Otter Tail River which
is the discharge area for groundwater. Long before the release would reach the river, the leading edge of
the release would disperse laterally as the constituents of the release move into well screens within the
monitoring well network (e.g., S-13 on Figure 9). Samples of groundwater from the network wells would
then detect the concentrations of constituents in groundwater. If the concentrations exceed statistical
thresholds as described in the Sampling and Analysis Plan for the Site, it would indicate that a release has
occurred unless otherwise demonstrated to be unrelated to the landfill. This release conceptual model is

illustrated on Figure 9.
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4.0 CCR Groundwater Monitoring System

USEPA guidance (1991) is the basis for determining the adequacy of the wells. The CCR groundwater
monitoring system for the Ash Landfill is shown on Figure 10. The CCR groundwater monitoring system
well network consists of the following:

o upgradient water table aquifer wells:

(o]

S-51. This well was recently installed in the intermediate aquifer. It is adequately
constructed and well placed for upgradient monitoring of the existing CCR landfill
because, based on the conceptual model, groundwater from this area flows past the
upgradient waste boundary and then to downgradient wells.

S-52. This well was recently installed in the water table aquifer upgradient of the existing
CCR landfill. It is adequately constructed and well placed for upgradient monitoring of the
existing CCR landfill because, based on the conceptual model, this water is likely to move
past the upgradient waste boundary to reach downgradient wells. The downgradient
groundwater is a mixture of both the intermediate and lower upgradient groundwater.

o downgradient water table aquifer wells:

(o]

S-2A. This well is adequately constructed and screened within the Monitoring Zone
downgradient of the existing CCR landfill.

S-3A-R. This well is adequately constructed and screened within the Monitoring Zone
downgradient of the existing CCR landfill.

$-13. This well is adequately constructed and screened within the Monitoring Zone
downgradient of the existing CCR landfill.

S-14-R. This well is adequately constructed and screened within the Monitoring Zone
downgradient of the existing CCR landfill.

S-10R. This well is adequately constructed and screened within the Monitoring Zone
downgradient of the existing CCR landfill.

In summary, the groundwater monitoring system identified in Table 4 and on Figure 10 is deemed to be
adequate for CCR monitoring. Table 4 provides construction details of the proposed CCR groundwater

monitoring wells.
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Table 4 CCR Monitoring Well Details

Upgradient Wells
5-51 814830 | 6/3/2016 1286.90 53 10/2.0 black steel/SS/#10
S-52 822155 7/6/2016 1286.62 100 10/2.0 black steel/S5/#10
Downgradient Wells

S-2A 444350 5/9/1989 1272.9 77 10/2.0 PVC/PVC/#10
S-3AR 674671 | 9/27/2005 | 1271.56 77 10/2.0 PVC/PVC/#10
S-10R 806341 | 4/23/2015 128147 78 10/2.0 black steel/SS/#10
5-13 632810 | 4/9/2001 1296.42 96.5 10/2.0 SS/SS/#15

S-14R 806342 | 4/21/2015 1280.61 84.5 10/2.0 black steel/SS/#10
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Appendix A

Boring and Well Logs

Appendix A Boring and Well Logs



upgradient well S-52

WELL OR BORING LOCATION

County Name

e

MINNESOTA DEPARTMENT OF HEALTH
WELL AND BORING CONSTRUCTION RECORD

Minnesota Statutes, Chapter 1031

MINNESOTA UNIQUE WELL
AND BORING NO. - -

8221595

‘\,

Fewgus Taus, MN o550

i J Range No.  |Section No. FmEu'o? c : WELL/BORING DEPTH (cum,p!eled} DATE WORK COMPLETED
o>
ety A [Haw| 3 PESE, B35 -l
GPS LACATION — decimal degrees (to four decimal places). DRILLING METHOD
Latitude Longitude [] Cable Tool (] Driven
] Auger "] Rotary
House Number, Strest Name, City, and ZIP Code of Well Location %53‘} -.;é‘ Other _‘.,:;c: N
\ D\ a‘ Wi h° X D\aﬂ* 9.( {\(\ }—?,\ sash B S DRILLING FLUID WELL HYDROFRACTURED? | ] Yes I No
Show exact location of welllboring in seclion grid with “X! Skelth maps?‘fblimlébgg;ge :%rca:_llt;g /L_.l / A From it. To ft.
N roads, buildings, and direction. |USE {_] Domestic Monitoring ["] Heating/Cooling
l -‘— ~- eeheed ’\ \b\ {_] Noncommunity PWS %'Envirom Bore Hole [] Industry/Commercial Lo
:' : : >ﬂ€ C C\\Q ] GCommunity PWS [ Irrigation [] Remedial
"é*-- *:-- :-‘ ‘ [ Elevator ["] Dewatering O
Ui i o e e —E CASING MATERIAL Drive Shae? [ ] Yes 2] No HOLE DIAM.
i R B i Steel ~[JThreaded [] Welded
il ¥ i [] Plastic 0 ‘
S i CASING
3 Diamater Weight Specifications 0
[?,/: = {ei e b SO L i ((: g
1 Mt —— < in. To ft. = Ibs./1t. 2 inTo ft.
PROPERTY OWNER'S NAVEICOMPANY NAVE ;1o : s In-To___.A
e in. To f Ibsft, in. To it
Fraperty owiters mailing address S Giflerent han wall location addrass indica SCREEN_7 € § SRRHOLE
=t Make alins gin From i fl. To It
% w L‘\C] @ Type 5% Diam. :
SlobGauze _. O lb Length 1Q
Setbetween = %5 ftand 25 , FTTNGS__ T = C

STATIC WATER LEVEL MasGrad ot (Vuu 1 d-

/ 5 ft’,KJ Below [] Above land surface Date measured G e

WELL OWNER'S NAME/COMPANY NAME

PUMPING LEVEL (below land surface)

O\r\ﬁ \‘ J\—C\ \\ Q (\\N ]&\( (\LW\D(L\\LA L /j /’4 ft, atter. hrs. pumping 9.p.m.
Welllooring ownar's malling address if different Than praperly owner’s address indicaled above. WELLHEAD COMPLETION
[ Pilless/adapter manulacturer Modsl
~ B" Casing protection__{~ oo P 7] 12 in. above grade y
o &S L\ \00\[ F i [] Atgrade [] Well House  [] Hand Pump
il C\\ 2 GROUT INFORMATION (specify bentonite, cement-sand, neat-cement, concrate, cutlings, or other)
M A AT Cepeniom (d L b t. /Z‘ [ vds. EBags
Watara From To ft. []vds. []Bags
Material From T . ft. []Yds. []Bags
HARDNESS OF oL
GEOLOGICAL MATERIALS COLOR MATERIAL FROM TO Driven casing seal Fram To_ Bags
A e NEAREST KNOWN SOURCE OF CONTAMINATION
¥ ] e = $) ’
A ; / L e - o /LJ/ /? teet direction type
Lt 7 2 ’? Well disinfected upon completion? [] Yes )”(‘
oA, e ey yLi S [rume
/ ~
A St iy 7 i -:_’:_} 14 (g‘ 0 RNM installed  Dale installed >
AL i AR o Manulaclurer's name
G, 6 o Model Number. HP Volls_
/€ A /5 ! (-0 |€S
? Length of drop pipe. ft. Capacily g.p.m
Type:[[] Submersible [} L.S. Turbine [ Reciprocaling [} Jet []
ABANDONED WELLS

Does properly have any not in use and not sealed well(s)? ] Yes MNG

VARIANCE

Was a variance granted from the MDH for this well?  [] Yes MNU TN#_
7

WELL CONTRACTOR CERTIFICATION 4

Use a sec

nd sheef, if needed.

This well was drilled under my supervision and in accerdance with Minnesota Rules, Chapter 4725,
The information contained In this report is true to the best of my knowledge.

utl b

REMARKS, ELEVATION, SOURCE OF DATA, etc.

NP 16~ T5/7

AT

Py

_17-/)£7L

Copie D MM\O\) 472 103

Licensee Business Name Lic. or Reg. No.
‘. S 7 i
N L T 0 Je /e e

“Cerlified Representative Signature Cerlitied Rep. No. Date

IMPORTANT - FILE WITH PROPERTY PAPERS WELL OWNER COPY

~
o

4 gur: /f’g Z/ C~G 4

}f‘ O/

Name of Drilter

1D #52603

HE-01205-15 (Rev, B/13)



O:N\GINT\PROJECTS\23561021 HOOT LAKE CCR COMPLIANCEN23561021 HOOT LAKE CCR.GPJ BARRLIBRARY.GLB ENVIRO LOG BARR TEMPLATE.GDT

Barr Engineering Company
4300 MarketPointe Drive Suite 200

Minneapolis, MN 55435

LOG OF BORING S-52

BARR Telephone: 952-832-2600 SHEET10F2
| [ S|
Project:Hoot Lake CCR Compliance Surface Elevation:1284.1 ft
Project No.:23/56-1021 Drilling Method:Rotasonic Unique Well No.:
Location:Hoot Lake, MN S ling Method:Rot .
Coordinates:Lat: 46.28647° Long: -96.03146° ampiing Melhodi=olasomnc-core
Datum: Completion Depth:100.0 ft
i g
T |8 > o g o
o (g5 = uifa WELL OR PIEZOMETER =
£ (o8 2| 5|2 LITHOLOGIC DESCRIPTION CONSTRUCTION S
glegl E|s|8 DETAIL 2
O |G %] 0] %
)]
0 TOPSOIL: FAT CLAY WITH SAND (CHY): fine grained; dark yellowish brown; moist; roots; medium T
T laslicity; weak HCI reaction; 5% gravel, 20% sand, 95% fines. [ .
7 WELL GRADED SAND WITH GRAVEL AND CLAY (SW-SC): dark yellowish brown; maist; N
1 subrounded, fine to coarse sand, rounded gravel, loose; weak HCI reaction; 20% gravel, 70% sand, PRO. CASING s
9,
ki 10% fines. Diameler: 6" 12801
5 Type: Sch 40 Steel l
N SW- Interval: 3 ags-4' bgs :
i sC 2
8 ft: 7.5YR 3/4 (more red).
i RISER CASING  [1275;
10 Diameter: 2" N
] Type:  Sch 10304 5.5/ T
i Sch40 Steel ]
| Interval:  2.7'ags - 1270
WELL GRADED SAND (SW): light olive brown; moist; subrounded to rounded, very fine grained; 75.5' bgs i
15+ weak HC reaction; 0% gravel, 95% sand, 5% fines. -1
s GROUT o
= Type: Neat Cement —
N Interval:  0-67.5' hgs -
T 12657
20 SEAL N
I WELL GRADED SAND WITH CLAY AND GRAVEL (SW-SC): dark grayish brown; moist; rounded, Type: Bentonite |
: fine to coarse grained, loose; 20% gravel, 70% sand, 10% fines. § Interval:  67.571.5' gbs :
] SILT (ML): olive brown; moist to wet; black organic laminations (1 mm thick), somewhat cohesive, SANDPACK 12601
25+ ML trace orange oxidation laminations, very fine sand; low plasticity; slow dilatancy; weak HCI reaction; N
n 8 0% gravel, 10% sand, 90% fines. Type: #40 Red Flint _
= #99 WELL GRADED SAND WITH CLAY AND GRAVEL (SW-SC): dark grayish brown; moist to wet; Interval:  71.5-85.5' bgs —
- rounded, fine to coarse grained, loose; no HCI reaction; 20% gravel, 70% sand, 10% fines. n
. SILT (ML): gray; moist; light gray laminations; low plasticity; rapid dilatancy; weak HCI reaction; 0% |
30 ravel, 0% sand, 100% fines. /1 SCREEN e
B WELL GRADED SAND WITH CLAYEY GRAVEL (SW-SC): dark grayish brown; moist to wet; Diameter: 2"
| ounded, fine to coarse grained, loose; no HCI reaction. Type: Stainless Steel n
i i ~\{‘_E.&\N CLAY (CL): very dark gray, moist; medium plasticity. /- Interval:  75.5-85.5' bas :
WELL GRADED SAND WITH CLAYEY GRAVEL (SW-SC): dark grayish brown; wet; rounded, fine to
7] coarse grained, loose; no HCl reaction. 12501
35— 2.5 to 33 ft: wet, very fine sandy silt, red brown. -
- SANDY LEAN CLAY WITH GRAVEL (CL): dark gray, moist; fine to very fine grained, lean, at times .
o more clay and less sand; weak HCl reaction; 10% gravel, 30% sand, 60% fines. i
) - .
7] 12457
40— -
] WELL GRADED SAND WITH SILT (SW-SM): dark yellowish brown; maist to wet; trace rounded § N
T gravel, fine grained, rounded to subangular; weak HC reaction. 12404
45— 43 ft: large cobble. |
] SW- 7]
T SM B 1
N 12351
50 -
Date Boring Started: 7/5/16 4:05 pm Rerarks:
Date Boring Completed: 716/16 8:30 am
Logged By: AMK2
Drilling Contractor: Cascade
Additianal data may have been collected in the field which is not included on this log.
Drill Rig: Truck Weather: 82 F, 8mph NE winds, cloudy
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Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435

LOG OF BORING S-52

BARR Telephone: 952-832-2600 SHEET 20F 2
| )
Project:Hoot Lake CCR Compliance Surface Elevation:1284.,1 ft
Project No.:23/56-1021 Drilling Method:Rotasonic Unique Well No.:
Location:Hoot Lake, MN 3 lina Method:R .
Coordinates:Lat: 46.28647° Long: -96.03146° ampling Method:Rotasanic core
Datum: Completion Depth:100.0 ft
o s
B 9] o 2 8
2|88 2 |v |3 WELL OR PIEZOMETER |
£legl 3|22 LITHOLOGIC DESCRIPTION CONSTRUCTION 8
2a8 E| S8 DETAIL g
0 |3 9] 0] @
4] Ll
= WELL GRADED SAND WITH SILT (SW-SM): dark yellowish brown; maist to wet; trace rounded .
_ SW- gravel, fine grained, rounded to subangular; weak HCl reaction. (continued) i
i SM 51 to 54 ft: more gravel. 1
i PRO. CASING
SILTY SAND (SM): dark greenish gray; moist to wet; somewhat cohesive; medium to fast dilatancy, Diameter: 6" 12301
55 low plasticity; weak HCI reaction. ' o
- Type: Sch 40 Steel -
: 57 ft: trace 1mm laminations; no HCI reaction. gk Siagadhen ]
o 12257
60 RISER CASING |
] 61 to 64 ft: lean clay; no HCI reaction; 0% gravel, 40% sand, 60% fi aeciniii .
| &M 0 : lean clay; no reaction; 0% gravel, 40% sand, 60% fines. Type:  Soh 10 304 5.5/ |
- Sch40 Steel ]
= Interval: 2,7 ags - 1220
65§ﬂL 75.5' bgs \'A o
_ GROUT _
=} Type: Neat Cement =}
7 Interval:  0-67.5' bgs 12154
70 WELL GRADED SAND WITH CLAY AND GRAVEL (SW-SC): olive brown; moist to wet; rounded to o
7 subrounded, fine grained, loose, gravel, small to large; no HCl reaction. SEAL =
| .| Type: Bentonite 7]
S| interval:  67.5-71.5 gbs N
1 I 12101
75-: 75 ft: color change to gray; no HCl reaction. SANDPACK :
= Type: #40 Red Flint |
— Interval:  71.5-85.5" bgs |
- ) ; 12057
79 to 79.51 ft: very fine sand; no HCI reaction.
80 o SCREEN il
N Diameter: 2" 7
: Ssvg- Type: Stainless Steel 7
83 ft; more clay; na HCl reaction. Interval:  75.5-85.5' bgs N
. * |1200
85i 85 ft: end of day 7/5/16; no HCI reaction, N
o 11957
90— o
o 11901
25 SANDY LEAN CLAY (CL): dark gray; moist to wet; lean, rounded fine to coarse sand, rounded small X
B gravel; no HC| reaction. )
i oL |
i 1185
1007 End of baring 100.0 feet

Date Boring Started:

Date Boring Completed:

Logged By: AMK2
Drilling Contractor: Cascade

Additional data may have been collected in the field which Is not included on this log.
Drill Rig: Truck Weather: 82 F, 8mph NE winds, cloudy

715116 4:05 pm
7/6/16 8:30 am

Remarks:




OAGINT\PROJECTS\23561021 HOOT LAKE CCR COMPLIANCE\23561021 HOOT LAKE CCR.GPJ BARRLIBRARY.GLB ENVIRO LOG BARR TEMPLATE.GDT

Barr Engineering Company

LOG OF BORING S$-51

4300 MarketPointe Drive Suite 200 DRAFT
Minneapalis, MN 55435
BARR Telephone: 952-832-2600 SHEET 1 OF 3
| [
Project:Hoot Lake CCR Compliance Surface Elevation:
Project No.:23/56-1021 Drilling Method:Geoprobe
Location:Hoot Lake, MN I :
Coordinates: Sampling Method:
Datum: Completion Depth:70.0 ft
o -
@
- @ Ie} o o]
dleg 2z | uvl3 =
L Fz o s | e 5
£ |8 & c | € LITHOLOGIC DESCRIPTION k=]
& 28 E|s|8 o
a c% 3 15} 2
—0 (OL): ORGANIC SOIL; Black; moist; black topsoil with grass.
i (SP): POORLY GRADED SAND, fine to medium grained; Tan; moist.
1
5 —
2
10 .
More fine-grained from 10 ft.
)
15
i = (SM): SILTY SAND; fine to medium grained; tan/brown; moist to wet.
4 3
ol | % (CL) SANDY LEAN CLAY: brown; wel. low plasiicity, fine-grained sand. |
7] cL /
5 (CL): LEAN CLAY; gray; moist; medium plasticity.
N CL
25—
I (SP): POORLY GRADED SAND with GRAVEL; coarse grained; tan; moist to wet.
] s (ML): SANDY SILT; brown; moist; trace gravel.
] ML [ 1L
—30 - 3 :
Date Boring Started: 6/2/16 Remarks:
Date Boring Completed: 6/2/16
Logged By: ECL
Drilling Contractor: Dakota
Additional data may have been collected in the field which is not included on this leg.
Drill R|g Weather:




O:\GINT\PROJECTS\23561021 HOOT LAKE CCR COMPLIANCE\23561021 HOOT LAKE CCR.GPJ BARRLIBRARY.GLEB ENVIRO LOG BARR TEMPLATE.GDT

Barr Engineering Company

LOG OF BORING S-51

4300 MarketPointe Drive Suite 200 DRAFT
Minneapolis, MN 55435
BARR Telephone: 952-832-2600 SHEET 2 OF 3
| N
Project:Hoot Lake CCR Compliance Surface Elevation:
Project No.:23/56-1021 Drilling Method:Geoprobe
Location:Hoot Lake, MN -
Coordinates: Sampling Method:
Datum: Completion Depth:70.0 ft
o3 -
- : o) ©
1822 |u|S 2
-z o s | c
£ 08 & C = LITHOLOGIC DESCRIPTION 2
o ggl E [ ©
o eyl § | S| 8 H
O g 0 a o
%3] [
—30 - —— —
(CL): LEAN CLAY; gray; moist; low plasticity.
= CL
] 7 (ML): SILT; gray; moist; few gravel at 32 ft.
1 ML
35—

(CL): SANDY LEAN CLAY: gray; moist to wet; low to medium plasticity, fine-grained sand.

(SP-SM): POORLY GRADED SAND with SILT; medium grained; brown; maist.

(ML): SILT; brown; moaist.

10

11

55—

12

(SP): POORLY GRADED SAND with GRAVEL; fine to coarse grained; tan/brown; moist.

Saturated at 46 ft.

Gray from 52.5 ft. Silty sand lens (6) at 53 ft.

Increasing fines content from 56 - 58 ft.

CL |~

(CL): SANDY LEAN CLAY; gray; moist ta wet; low plasticity.

1] M

(ML): SANDY SILT; gray; moaist; fine-grained sand.

Egge Boring Started:
Date Boring Completed:
Logged By:

Drilling Contractor:

Drill Rig:

6/2/16
6/2/16
ECL

Dakota

Remarks:

Additional data may have been collected in the field which is notincluded on this log.
Weather:




O:\GINT\PROJECTS23561021 HOOT LAKE CCR COMPLIANCE\23561021 HOOT LAKE CCR.GPJ BARRLIBRARY.GLB ENVIRO LOG BARR TEMPLATE.GDT

Barr Engineering Company

LOG OF BORING S-51

4300 MarketPointe Drive Suite 200 DRAFT
Minneapolis, MN 55435 S0F3
BARR Telephone: 952-832-2600 SHEETAE
| PR
Project:Hoot Lake CCR Compliance Surface Elevation:
Project No.:23/56-1021 Drilling Method:Geoprobe
Location:Hoot Lake, MN i X
Cooidinatas: Sampling Method:
Datum: Completion Depth:70.0 ft
o3 B
= o 3 o @
Slegl 2| u |3 e
- Fzl @ | s|e =
£ o2 & = LITHOLOGIC DESCRIPTION 2
a ggl £| S| g
o e¥| & S ® 2
(a] a‘% (%] 0] o
—60 - . . Tt 2 .
(ML): SANDY SILT; gray; moist; fine-grained sand. (continued)
13 ML

[=)]
2]

SM |-

(SM): SILTY SAND; very fine to fine grained; gray, wet.

(ML): SANDY SILT; gray.

= ML

o End of boring 70.0 feet

75—

80—

85—
-90 :
Date Boring Started: 6/2/16 Remarks:
Date Boring Completed: ~ 6/2/16
Logged By: ECL
Drilling Contractor: Dakota

Additional data may have been collected in the field which is not included on this log.

Drill Rig: Weather:




upgradient well S-51

141.16
MINNESOTA UNIQUE WELL
\WELL OR BORING LOCATION MINMESOTA DEPARTMENT OF HEALTH AND BORING NO.
County Name WELL AND BOR!NG CONSTRUCTION RECORD 8 - 4 8 3 O
Ottertail Power Company Minnesota Statutes, Chapter 1031 1
Township Mame Townshi§ No. Hanﬂ: No. [Section Mo.  |Fraction WELL/BORING DEPTH (completed) DATE WORK COMPLETED
Fergus Falls 3W W NE SE.A 53 i 6=3=16
GPS LOCATION — decimal degrees (to four decimal places). DRILLING_METHOD -
Latitude Longitude | Cable Tool || Driven
X Auger ] Rotary
House Number, Strest Name, City, and ZIP Code of Well Location ] Other
1012 Water Plant Rd  Fergus Falls 56537 BRILLNG FLUD A WELL HYDROFRACTURED? | Yes X] No
Show exact focation of wellfboring in section grid with *X.” Sketch map of well/boring location.
2 g pSi‘gmying property lines, Erom, = T0, #:
N /‘\\\J roads, buildings, and direclion. |USE [ Domestic X) Monitering [} Heating/Cooling
UL I OO S S - {1 Nancommunity PWS [_] Enviran. Bere Hole 7] Industry/Commercial
{1 Communily PWS 7] Irrigation [”] Remedial
I I - [ | Elevalor {] Dewatering 0 =
w E CASING MATERIAL Drive Shoe? [ 1Yes K] No HOLE DIAM.
T X i XI Steel "] Threaded 7] Welded
o - vy 29 [ Plastic 0] .
[ A @ CASING ]
= Diameter 4 3 Weight Specifications
— Ml —] in.To ft wsm, Sch 40 1041093 &
PROPERTY OWNERS NAME/GOMPANY NAME in;To LI Ibs. . : 167G -
Ottertail Power Company in.To it Ibs /i inTo____f
OPEN HOLE
Properly owner's mailing address if different than well location address indicated above. SCREENJ._B e
Make ohnson From N fl. To - ft.
215 South Cascade wee stainless steel Dam_2 —
Fergus Falls, MN 56537 tength__ 10

SlovGauze _] |
Set between 4? Chand___ 93 ___n mTnes couplers

STATIC WATER LEVEL Megsiirad iom SU_Iface

49 fi.[ XBelow | | Above land surface Date measured 6-,3“16

WELL OWNER'S NAME/COMPANY NAME
Ottertail Power Company

PUMPING LEVEL (below land surface)
NA

it after __hrs. pumping g.p.m,

215 South Cascade
Fergus Falls, MN 56537

Wellboring owner's mailing address if different than property owner's address indicaled above.

WELLHEAD COMPLETION

["1 Pitless/adapter manufacturer
[X Casing proteclion pro top

[ ] Atgrade [ | WellHouse [ ]Hand Pump

Madel
X 12in. above grade

GROUT INFORMATION (specily bentonite, cement-sand, neat-cement, concrele, cutlings, or other)

Material Bentoni temom 0 w 40 ft. 4 [} vds. X]Bags
Material From To It [1Yds. [ ]Bags
M I From To N3 [1Yds. [ ]Bags
HARDNESS OF —=7 =
L
GEOLOGICAL MATERIALS COLOR MATERIAL FROM TO Ditver casing seal Fom_____ To _ Bags

NEAREST KNOWN SOURCE OF CONTAMINATION

Sandy clay BRN 0 |26 |unknown

feat direction type

Well disinfected upon completion? [ ] Yes X '] No

San d BRN 26 7 Lives 2]
PUMP
X Notinstalled  Dale installed

Sandy clay BRN 27 B0
Manufacturer's name -

Sand BRN 50 70  |Model Number HP volls___ |
Length of drop pipe = ft. Capacily g.p.m
Type:[ | Submersible [} L.S.Turbing [ Reciprocaling [ ]Jet []
ABANDONED WELLS
Does property have any not in use and not sealed well{s)? [ ] Yes K Mo
VARIANCE
Was a variance granted from the MDH for this well? [ | Yes [X] No TNt

Use a second sheet, if needed.

REMARKS, ELEVATION, SOURCE OF DATA, etc.

MINN, DEPT. OF HEALTH COPY

WELL CONTRACTOR CERTIFICATION

This wiell was drilled under my supervision and in accordance with Minnesola Rules, Chapter 4725.
The information conlained in lhis report is true to lhe best of my knowledge.

Dakota Tech. / ' 3553
LiééW " Ue. or Reg. No.

Z / g 2993
Certified Representative Signature Certified Rep. No. Date

Cody Eystad

Name of Driller

6-10+16

IC 140-0020

HE-01205-15 (Rev. 8/13)




SUALE UF AUNNESULA

WELL] . S-2A WATER WELL RECORD  MINNESOTA UNIQUE WELL No. d 4 4 350
T'IEK TA\ L_/ Minnesota Stalules 156A.01-.08 Jor Water Sample
Aame) Township Nun@ Range Number[‘: Section No. | Fraction 4. WELL DEPTH (completed) Date of Completion
wus Faus | |33 Y o2 gl 30 W NG SE! 17 | s/
ance and Direction from ntersgetionar Street Address and Ci ell Location _ 5. DRILLING METHOD R
OA_I © E‘i‘":'i} Qafr‘f M_’ M‘\! B f-\ou"rllt‘“&; Pé\.f"eﬂ- FLA o 10 Cable tool 40 Reverse 70 Driven 10Q Dug
[Show eu:?lﬁlion ?I_well ln(:c::iun grid w-itTl? \x < * < Skelch m?iq' ‘well location. 20 Hollow rod q 50&% ,:iJ, 4 80 Bored 11a —
’ 1 N Addition Name e R 36 g}(Rotaqrj ¢ .Egﬂhued - Wowenauger HSA O"‘D -
TR \(EU’A_D\ %, DRILLING FLUJD
S I N Tiock Number e e Wro-feN & Hied Yistb
Wl 1 | + |E 3
H i x_ T f 10 Domestic k'Monitoving 80 Heat Pump
[ iy Tot Number LA 20 Irrigation 50 Public 901 Industry
; T ) ] g 300 Test Well 60 Municipal 100 Commercial -
- "]" RN J- . 70 Air Conditioning 1a
—— | Sile ———i 8. CASING HOLE DIAM.
2. PROPERTY OWNER'S NAME - {0 Threaded HEIGH]DW
orre TAL fawet. CorPANY e Surface—— L= I,
pitrers LA DWTR CASCADRE T ;lm: " :2“’"““‘ Drive Shoe? Per— N
aslic H
=
F\_'n‘ws FA s ! M’J SLSB? L" in. to (0‘-} ft. Weight ——— Ibausit, &n. tugﬂ.
3. FORMATION LOG COLOR mﬁ‘gmﬁﬁ,ﬁﬁ FROM | TO in. to . Weight — Ibs./ Ln. wilEs,
in. to i, Weight — lba/ft. | —in. to——11,
C IS SAND (Sc,) Yrown [ Sepr O |7) [ screen Or open hale
— TAN VAT S from. it. to. ft.
e ]
= v Slot\Gauze # ’ () Lengt 0

ey Sawn__(s<) | Coat lsneF |13 |20 e etween e 1 _tond 1L 1, FITTINGS:

ft
lafid surface

'S;“)D V/SILX' A(SP—‘SM) EJR‘GWAJ DEN‘SE Z{) 2"3 Mm__iﬁg[jl-.avg;low O abave Date Measured '5;”&/??

SANO (o) | ot |Dewse | 23|29 |"TE N -

ft. after hrs. pumping g.p.m.

UM SAND CSCJ) GPA\'{ SﬂFF' Z—? 53 12. HEAD WELL COMPLETION

U%\{ ;g:i“"ﬁ “’39[‘;”'- tﬁﬂ least 12" abo d
i asement offset t least 12" above groun
Swn wWhive (_ stSM) BRovnN [DENSE |53 |57 | srric o poccio—— 44 D) A, STEEL USING-

model

\Vep -
SAND C ) | BRawn Dot |57 |7  ~i .
W"H IMNeal Cement 20

S,Oy()‘{ Lk:A"‘ C.L'l\f (C"L'f> GM“ STH:F 77 ‘Zl Grout material UE‘\—“‘}C'.E;‘GN-"!::?": o to_ic’r—- ft. cu. yds.

14, NEAREST SOURCES OF POSSIBLE CONTAMINATION
<
(P ST 3535€ direction Asry LaxDEIVS ton

Well disinfected upon completion? OYes 'R No

15. PUMP
Date installed X‘Iut installed

Manufacturer’s name

Model number HP. Volts oo

Length of drop pipe ({3 capacity —___ ____gpm.

Material of drop pipe
Type: 10 Submersible 30 L.S. Tucbine 50 Reciprocating
20Jet 40 Centrifugal 60

16. EXISTING WELLS
Unused well on property? [ Yes XN"

{7 REMARKS. ELEVATION, SOURCE OFUI;":‘;T:: sheel, if needed Abandoned O Permanent 0 Temporary O Not sealed
s 18, WATER WELL CONTRACTORS CERTIFICATION
—rCJ\" W«C)‘ #‘ 5'30(‘} g? = 12’7 This well was drilled under my jurisdiction and this report is true to the best of my
» i = knowledge and belied,
LT MINAGERW ™ (s Fv:T’T'IN&
fhed Jm, e S-2 T GT7 TESTING o6 [
— N — feensee Business Name License Ne.
Te=r IO A ) pitres 210 S TTTHNAVE E  ND S¥lozZ
(;P—JVNQ ElsvaTien = [Z7d' 36 Signed Date=1 & g1
Authorized Representative
S
lame of Driller )
IMPORTANT: 7178 300

HE-01205-02 (Rev. 10/85) . : ;ﬁ;g ?gﬂ

a~
o
o=
Q)
i
e

FILE WITH DEED — WELL OWNER COPY




Wenck Associales, Inc.
1800 Pioneer Creek Cenler

L Maplo Plain, MM 55359
caselh Wenck ymsponinse

Fax: 7634794242

CLIENT _Otter Tall Power Company

WELL NUMBER S-3A-R

PAGE 1 OF 4

PROJECT NAME _Environmental Monitoring System

PROJECT NUMBER _0909-50

PROJECT LOCATION _Ferqus Falls, Minnesola

GENERAL BH / TP/ WELL GINT FILES.GPJ WENCK.GDT 10/3/05

DATE STARTED _9/26/05 COMPLETED _9/27/05 GROUND ELEVATION HOLE SIZE _8-Inch
DRILLING CONTRACTOR _nterstate Drilllng Services GROUND WATER LEVELS:
DRILLING METHOD _Hollow-stem auger AT TIME OF DRILLING _---
LOGGED BY _Nick Christensen CHECKED BY _Paul Turner AT END OF DRILLING
NOTES AFTER DRILLING —
w S
~ . o
Ea & § &= E 5319 |z0
a2l 4e |4 | 952 | 9 |%0 "MATERIAL DESCRIPTION WELL DIAGRAM
i as |8 | @3> | 2 (g~
=Z | © oz | 2 |o
< w <
0 4
0
M P Black sandy clay topsail YZ N
L e e N ‘E h Mt 4-inch steel
SS 1-4-4-8 Light brown and tan coarse sand and gravel ] P4 outer casing
T A e | ®8 (8) NG 7 Concrete
% f surface
| I 1 installation
3
. aw i
5.
2 i
ER08
B 7 s
L . 8.0
7 Brown to gray clayey sand with some gravel
10
3 il 58 3-6-7-7
10| 2| (9
15
20

(Continued Next Page)




Waenck Assogfales, Inc.

WELL NUMBER S$-3A-R

1800 Pioneer Creek Cenler
PAGE 2 OF 4
Maple Plain, MN 553
Wenck tesremiss
Fax: 763-479-4242
CLIENT _Otter Tall Power Company PROJECT NAME _Environmental Monitoring System
PROJECT NUMBER _0808-50 PROJECT LOCATION _Fergus Falls, Minnesota
E o ?—2 o . O
= |Fl & =285 |9 |5,
ag| Yy | ¥ 1952 | 9 |&o MATERIAL DESCRIPTION WELL DIAGRAM
o eSS | 0| m 8 S| a|ga
3 zZ |9 2| -216
F
20
% : Brown to gray clayey sand with some gravel (confinued)
V]| ss 1-6-7-9 /
1|3 (2 %
26 /
7 % High solids
30 / bentonite
/ grout
ss 2-6-8-11 G 2-inch black
D A 12 190 T (14 / steel fiser
% plpe
35 %
I 310
Gray sandy lean clay with discrete 1-inch saturated sand layers
oceuring In the bottom 10-fest
40
- i 8s 2-7-10-15
13 [ 100" (17

GENERAL BH / TP /WELL GINT FILES.GPJ WENCK.GDT 10/3/05

(Continued Next Page)




GENERAL BH / TP / WELL GINT FILES.GPJ WENCK.GDT 10/3/05

Wenck Associates, Inc. WELL NUMBER S-3 A""R

1800 Plonser Creek Center PAGE .30F 4
Maple Plain, MN 55359
Wenck tsren e
Fax: 7634794242
CLIENT _Otter Tall Power Company PRQJECT NAME _Environmental Monitoring System
PROJECT NUMBER _0809-50 PROJECT LOCATION _Ferqus Falls, Minnesota
wo |
) . o
= | El Z | =P 5190
og| Wwd | 81952 |9 |%o MATERIAL DESCRIPTION WELL DIAGRAM
o BES | © | mo=> | @ § -
=] 41}
5 z 8 Oz | 2 |G
) 14
- 7 Gray sandy lean clay with discrete 1-inch saturated sand layers
% oceuring In the bottom 10-feet (continued)
, Z
s s 3-9-11-15 %
= 100
14 20
@) | %
60 /A 60.0
g Tan fine to coarse sand
22-58-34
S N - I Y
(92)
» - . 63.0
sS 7.10-13-21 Tan sandy silt and clay
16 | %2 23 | oL 22 ’
- 1 ML # —2-Inch
9427 stalnless
65 7 65.0 S§BSI riser
aP 2&" Tan with rust stained coarse sand and gravel pip
(3

(Continued Next Pags)




GENERAL BH / TP/ WELL. GINT FILES.GPJ WENCK.GDT 10/3/05

Waenck Associates, Inc.
1800 Ploneer Creek Center

Maple Plaln, MN 55359
Wean Tangmorfe? T763-479-4200

Fax: 763-479-4242

CLIENT _Otter Tall Power Company
PROJECT NUMBER _0909-50

WELL NUMBER S-3A-

PAGE 4

~ A

PROJECT NAME _Environmental Monitoring System

PROJECT LOCATION _Ferqus Falls, Minnesota

wo | s
= | B E| =254 |8
heg|we |4Y)5823 |9 (28 MATERIAL DESCRIPTION WELL DIAGRAM
o s 8 mo S5 |
2z | 9 oz O
w 4
L [ SS| g3 3182623 Pl Tan with rust stained coarse sand and gravel (confinued)
17 (44) R
.%)B Natural
o collapse of
q'&‘?( sand and
| ?DDC gravel
pd
S8 14-14-18-20 o0
50 3%
\RE (32) D %
p QG
YYATH
70 i%}{
p O =
1V| 58| 5 [1-16-22:30 a3 T
19 (38) 2D, ] ;
QO — 2-Inch
o3 = stainless
K steel #10-slot
as screen
i GP 9“,;&&
88 | g |1-7-14-18 D0
i 20 (21) DQE ]
o =
@ .0,
Y
-
] XS
LA
_ %p:
AU 5]
21 “-'E.Sﬁ"_(
. 2 B +- Natural
o .,C collapse of
i )"ﬁ’: | sand and
@D, gravel
5
80 o.f12.180,0
Bottom of hole at 80.0 feet.




S-3AR :
WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIQUE WELL NO.
Couaty Name WELL AND BORING RECORD : T
mr Tail Minnesola Slalutes Chapler 1031 6 7 4 6 7 1

Township Name, Township No. Range No. | Seclion No. | Fraction WELL DEPTH {completed) 77 i Date Work Completed
Fergs Falls | 133N (434 | 36 |NWNE, SE | 9-27-05
House Number, Street Name, City, and Zip Code of Well Lecation or Fire Number DH!L.LING METHOD 8
Hoot, Leke Plant, 1012 Water Plent Ad., Fergys Falls 56537 | 0 CabioToo 0 omn o o
Show exact localion of well in section grid with X", Sketch map of well localion. XJ _%!_ HSA i _ 1t
S b and buldings. | BRILLING FLUD WELL FVDROFRAGTURED?  LIVES Xno
! _i T 17T NA FROM ft.to it.
Tt T USE A Monitorin i '
-  PLEASE SEE ATTACHED MAP 0 oo S VNI
: : : } ; O Noncommunity PWS 0 Remedial
W “; 1 ;_ i .X' i £ [) Environ. Bore Hole O Dawalsring e
O ANl 9 CASING Drive Shos? O Yos Y1 No HOLE DIAM.
I I O I ). Steel . . (] Threaded O Welded _
N f ﬁ@&m&@ww AR R R TR I
- CASING DIAMETER WEIGHT
PROPERTY OWNER'S NAME 62 w67 304 Stainless Steelyw | 8 ., 77 4
Otter Tail Power Company 0__mno_B2 « _Sch. 40 b |__into___.
Property owner's malling address if different than well location address Indicated above, in. lo ft S N — L
215 Cascade Street scREEN_Stainless oteel OPEN HOLE :
Fergus Falls, MN 56537 make __JORASON from fllo ft
Typo__. ElUSh_ﬂ]]:ﬁﬂ.d Dlam. __&"
Slot/Gauze - Length___ 10 ¥

Sel belween 87

and__ 77 f. FITTINGS Flush

WELL OWNER'S NAME
Otter Tail Power Company

STATIC WATER LEVEL =

ft. (1 below L1 above land surface  Date measured

Well owner's mailing address if differenl than properly owner's address indicated above.

PUMPING LEVEL (below land surface)

f1, alter _ hrs, pumping g.p.m.

WELL HEAD COMPLETION
0 Pilless adapler manulaclurer Model

¥ casing Protection__. ,4!_910130 / BO_.SmGkMP abava grade

(1 At-grade (Environmental Wells and Banngs ONLY)

GROUTING INFORMATION
Well grouted? X! Yes [ No

REMARKS, ELEVATION, SOURCE OF DATA, etc.

Well ID No.: S-3A-R
IDS Project No.: 205121

HARDNESS OF Grout Material ) Neatcement L1 Bentonite [ Conerete Y1 High Solids Bentonite
GEOLOGICAL MATERIALS COLOR FROM TO
; : MATERIAL Concrete rm__0 w5 _ & 0 yds. K1 bags
SRDY CI.AY, topsm.l Black Soft; 0 0.5 Quick Groubrm 5 w_ BB «n O yds. ] bags
(ﬂ-{) b fram o L __ 0O yds. O bags
OOARSE SAND & GRAVEL | Lt. Brown NEAREST KNOWN SOURCE OF CONTAMINATION
(an & T&n M' d 0'5 8'0 _fleet direction type
Wall disinfected upon comp!ellon? [} Yec (1 No
CLAYEY SAD, w/same | Brown to Med. to | o 27 '
(SC) Gray Herd PUMP
SADY LEAN CLAY, w/di Hard 37 &0 XX ot installed Date installed ___ o S
1" saburated sand ) Manulaclurersname . S
ocourring in bottom 10" (cL) Model number _ WP e VOMS
Length of drop pipe _ It. Capacity ... __ _.________gpm
FINE TO COARSE SAND Tan Very Hard | €0 63 Type: €] Submersible [ LS. Tutbine [ Reciprocating (1 Jet O S m—
@ : ABANDONED WELLS
W S[LT & u-Av Tm m Ea &i Does properly have any not in use and not sealed well(s)? ] Yes X'l No
(CL-L) VARIANGCE
TAN W/RUST TAINEL Tan Very Hard | 65 75 | Was avariance granted from the MDH for this well? ~ [1 Yes X1 No  TH# __
ODARSE SAND & GRAVEL (GP)
| ' WELL CONTRACTOR CERTIFIGATION
Use a second sheel, if needed ] This well was drilled under my supervision and In accordance with Minnesota Rules, Chapler 4725,

IMPORTANT - FILE WITH PROPERTY PAPERS
WELL OWNER COPY

674671

The informalion contained In this report is true to the best of my knowledge.

Interstate Qrilling Services, LLP M0148
% W Name Lie. or Reg. No.
10-6-05
/ Authorized Represen flve Srg.'mlure Date
Michael Zak 10-6-05
Name of Driller - = " pate )

HE-01205-07 (Rev. 2/99)

IC# 140-0020

=il
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Barr Engineering Company
4700 West 77th St. Suite 200
Minneapolis, MN 55435

BARR rolephone: 952-832-2600
| e

LOG OF BORING $-10-R

Project:Otter Tail Power Company

Project No.:23/56-0038.03

Location:Fergus Falls, MN

Coordinates;Lat; 46° 17" 14.20554"° Long: 96° 02' 07.14990"°

Datum:

SHEET 1 OF 3
Surface Elevation:1279.0 ft Top of Casing Elev.:1281.5 ft
Drilling Method:Rotasonic Unique Well No.:806341

Sampling Method:Rotasonic core
Completion Depth:85.0 ft

o e
5 |® S g 8
o |& g =z ula WELL OR PIEZOMETER ";_
g g & | BYREMIIE | 2|2 LITHOLOGIC DESCRIPTION CONSTRUCTION 5
o B2 & s |8 DETAIL g
a g 03 6] 3
[45]
0 CLAYEY SAND (SC): fine to coarse grained; dark yellowish brown
_ sc (10YR 4/4); moist; subangular to subrounded; with ~5% fine to coarse B
gravel; ~40% clayey fines, abundant carbonates with granitic and mafic
k lithology, soft, cohesive. PRO. CASING .
1 SANDY LEAN CLAY (CL): brown (10YR 5/3); moist; subangular to Diameter: 6"
i No odors noted! subrounded; medium plasticity; no dilatancy; medium toughness; ameter: ]
massive; soft to firm; 30-35% fine to medium-grained sand; 5-10% Type: sch 40 steel
mostly fine gravel with few-some coarse fraction; mostly carbonates . & i
T " with granitic and mafic lithology. Interval: 3" ags—4' bgs 12751
5 1 ;
From 5-8.5' bgs, brown (10YR 5/3). RISER CASING
B Diameter: 2" N
5'sch10 304 5.5/
B TYPE:  5chao steel N
Interval: 62-68' bgs
7 cL 2.5 ags-62' hgs )
Al From 8.5-10" bgs, mottled with dark gray (2.5Y 4/1) and strong brown GROUT 1270]
(7.5YR 5/6).
10— % Type: neat _
No odars noted/ From 10-14.9' bgs, d_ark gray (2.5Y 4/1). Interval:  cement/concrete
h At 10.2' bgs, fine-grained gray sand lens (2.5Y 5/1). 0-59.5' bgs B
il SEAL 1
Type: bentonite
7] n At 12.8' bgs, fine-grained gray sand lens (2.5Y 5/1). Interval:  59.5-64.5" bgs A
i SANDPACK 1263
15 CL SANDY LEAN CLAY (CL): yellowish brown (10YR 5/6); moist; medium Typet #A0redflint ]
plasticity; no dilatancy; medium toughness; ~40% fine to Interval:  64.5-78" bgs
7] edium-grained sand; trace coarse sand; trace to 5% gravel, &
oM ubangular to subrounded. SCREE
7] SILTY GRAVEL WITH SAND (GM): dark yellowish brown (10YR 4/4); N .
saturated; subangular to subrounded; fine to coarse gravel, trace Diameter: 2"
1 cobble; subangular to subrounded; mostly carbonates/granitic material; . 7
\15-26% fine to coarse-grained sand; 15% fines. Typer slalnlessstael
= SANDY LEAN CLAY (CL): dark grayish brown (10YR 4/2); moist; low to Interval: 10 slot 1260
medium plasticity; no dilatancy; low toughness; firm to hard; ~40% fine 68-78' bgs
20 3 N i Tt cL to medium-grained sand with ~10% coarse-grained total sand; trace to .
5% fine gravel; subangular to subrounded grains/clasts mottled dark
— grayish brown (10YR 4/2) and yellowish brown (10YR 5/4). =1
7 POORLY GRADED SAND (SP): fine grained; light olive brown (2.5Y 7
5/3); moist; mostly quartz; no gravel; with ~15% medium-grained and
1 sp trace coarse-grained sand; trace fines. §
. r’ 1255
- SANDY LEAN CLAY (CL): dark grayish brown (10YR 4/2); moist; low to i
- CL medium plasticity; no dilatancy; low toughness; firm to hard; ~40% fine
to medium-grained sand with ~10% coarse-grained total sand; trace 5% N
7] fine gravel; subangular to subrounded grains/clasts mottled dark gray
rown (10YR 4/2) and yellow-brown (10YR 5/4). i
1 LEAN CLAY WITH SAND (CL): dark gray (5Y 4/1); moist; medium
plasticity; no dilatancy; medium toughness; strong HCl reaction; i
T cL massive; 30% fine to coarse-grained sand; 5% mostly fine gravel, trace
coarse gravel, subangular to subrounded.
. " 12501
—30 ; =
Date Boring Started: 422115 Remarks: Samples collected with a 4" core barrel, 6" overide casing.
Date Boring Completed:  4/23/15
Lagged By: KAM
Drilling Contractor: Cascade Drilling L.P. FID = Headspace; DIO/S = Discoloration/Odor/Sheen; FIDAMG = FID/Methane Corrected
Additional data may have bean collacted in the field which is not included on this log.
Drill Rig: Weather:
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Barr Engineering Company
4700 West 77th St. Suite 200
Minneapolis, MN 55435

LOG OF BORING S$-10-R

Project No.:23/56-0038.03
Location:Fergus Falls, MN
Coordinates:Lat; 46° 17" 14.20554"° Laong: 96° 02' 07.14990"°

Datum:

BAR R Telephone: 952-832-2600 SHEET20F 3

| [T )

Project:Otter Tail Power Company Surface Elevation:1279.0 ft Top of Casing Elev.;1281.5 ft
Drilling Method:Rotasonic Unique Well No.:806341

Sampling Method:Rotasonic core
Completion Depth:85.0 ft

Drill Rig:

Additional dala may have been collected in the field which Is notincluded on this log.
Weather:

o8 -
T |82 S g 8
o (&5 2 u|a WELL OR PIEZOMETER ‘:
F 151
e (o 5 | EVRSWENEL ) 2 & LITHOLOGIC DESCRIPTION CONSTRUCTION 5
a |gal E & DETAIL g
O |E¥| ® S| 2 >
05 2] [G] o
o) Ll
—30 7 No odars noted/ LEAN GLAY WITH SAND (CL): dark gray (5Y 4/1); moist; medium
| plasticity; no dilatancy; medium toughness; strong HCI reaction; N
massive; 30% fine to coarse-grained sand; 5% mostly fine gravel, trace
coarse gravel, subangular to subrounded. (continued) RO. CASI
7 From 30-33' bgs, firm to soft. i NG &
CcL Diameter: 6"
N Type: sch 40 steel ]
- " Interval:  3' ags-4' bgs 1245]
351 - - - _ i
CLAYEY SAND (SC): fine to medium grained; yellowish brown (10YR RISER CASING
i sc 5/4); moist; trace coarse and fine gravel, subangular to subreunded, |
~30% clayey fines, cohesive; mottled with yellow-brown (10YR 5/4). Diameter; 2"
5'sch10 304 s.s/
7 SILTY SAND (SM): fine grained; brown (10YR 5/3); moist; ~10% Type:  sch40 steel =l
SM medium to coarse-grained sand; trace fine gravel, subangular to Interval:  62-68° bgs
N subrounded; 15% fines. 26 5562 bigs -]
Moist. = ag g
B CL LEAN CLAY WITH SAND (CL): dark gray (5Y 4/1); moist; mostly GROUT 12401
4 ~\;arbonates with some mafic and granitic grains/clasts. /_ Type: neat
0 5 sp POORLY GRADED SAND (SP): i ined; light oli ]
No edors noted/ (SP): fine to medium grained; light clive .
brown (2.5Y 5/3); with 10% coarse-grained sand, ; trace to 5% fines; gL |euenticonicrele
7] subangular to subrounded. 0-59.5' bgs -
rom 39-40' bgs, 20% fine to coarse gravel. SEAL
= GP- rom 40-41' bgs, no gravel. ) ! -
oM POORLY GRADED GRAVEL WITH SILT AND SAND (GP-GM): grayish Thmee.  bantonte
] brown (2.5Y 5/2); moist; fine to coarse gravel, angular to subangular; Interval:  59.5-64.5' bgs T
” mostly granitic with some mafic with some carbonates; 15% fines;
- ~35% fine ta coarse-grained sand. 12351
POORLY GRADED SAND WITH GRAVEL (SP): fine to coarse grained; SANDPACK
A5 dark grayish brown (2.5Y 4/2); moist; ~30% fine to coarse gravel, Type:  #40 red flint -
subangular to subrounded; 5% fines. Interval:  64.5-78" bgs
SP
=] SCREEN .
| Diameter: 2" N
6 Type: stainless steel
No odors noted/
— - 1 -4
SILT WITH VERY FINE SAND (ML): brown (10YR 5/3); moist; L 1230
50 non-plastic; rapid dilatancy; noncohesive; ~15% very fine-grained sand. 68-78' bgs |
ML
] At 53 bgs. 1
7 POORLY GRADED GRAVEL WITH SILT AND SAND (GP-GM): 12251
yellowish brown (10YR 5/4); moist; fine to coarse gravel, angular to
55 subangular, % gravel and fines decrease to 20% and 5% respectively -
GP- with depth; 30% fine to coarse-grained sand, 10% fines.
i ¢ No edors noted/ GM N
o sp 12204
—60 " -
Date Boring Started: 4122115 Remarks: Samples collected with a 4" core barrel, 6" overide casing.
Date Boring Completed: ~ 4/23/15
Logged By: KAM
Drilling Contractor: Cascade Drilling L.P. PID = Headspace; DIOJS = Discaloration/OdoriSheen; FIDMC = FIDMethane Corrected
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Barr Engineering Company
4700 West 77th St. Suite 200
Minneapalis, MN 55435
Telephone: 952-832-2600

BARR
| AT ]

LOG OF BORING S-10-R

SHEET 3 0OF 3

Project:Otter Tail Power Company

Project No.:23/56-0038.03
Location:Fergus Falls, MN
Coordinates:Lat: 46° 17' 14.20554" Long:

Datum:

96° 02' 07.14990"°

Surface Elevation:1279.0 ft
Drilling Method:Rotasonic
Sampling Method:Rotasonic core
Completion Depth:85.0 ft

Top of Casing Elev.:1281.5 ft
Unique Well No.:806341

o o
B (8 S 2 3
Qo | GE; Z uj|a WELL OR PIEZOMETER ";.
= [53 2 ERRAMEN S |2 LITHOLOGIC DESCRIPTION CONSTRUCTION S
s 2o DATA G a ®
s (B8 § s| g DETAIL S
(&) © w (6] ﬁ
(93]
~60 POORLY GRADED SAND (SP): fine to medium grained; alive brawn
(2.5Y 4/3); moist; 15-20% coarse-grained sand; trace to 5% fine gravel, J
N subangular to subrounded; mostly quartz sand with carbonates and
granitic minerals, some mafics; trace fines. (continued) PRO. CASING i
1 From 61-65' bgs, gravel is absent.
Diameter: 6"
1 Type:  sch 40 steel 7]
_ Interval:  3'ags-4' bgs 12154
651 B No odors noted/ Below 65' bgs, gravel increases to ~15% and 5% fines (poorly graded RISER CASING |
sand with gravel); moist. : ,
b SP | |Diameter: 2"
;  5'sch10304 s.s./
7 i Type: schd0 steel 7]
| Interval:  62.68' bgs |
. 2,5 ags-62' bgs
* ; GROUT Y1210
Appears saturated below 69" bgs. ToE el
[oa Interval: cement/concrete
- 0-59.5' bgs =
SEAL |
B 9 POORLY GRADED GRAVEL WITH SAND (GPY): fine to coarse grained; Type: hentonite
Na odors noted/ olive brown (2.5Y 4/3); saturated; subrounded; fine to coarse gravel; N . . |
= Interval:  59.5-64.5' bgs
0% fine to coarse-grained sand, trace fines; mostly granitic lithclogy ) st by
] nd carbonates. 12051
POORLY GRADED SAND WITH GRAVEL (SP): gray (5Y 5/1); SANDPACK
75— satur.ated; ~15% fine to coarse_grav«_al. subangular to subrounded; trace Type:  #40 red flint R
fines; carbonates, mafics, granitic minerals.
Interval:  64.5-78' bgs ]
_ At 76.5' bgs, one 4-inch cobble present; saturated. SCREEN |
10 SANDY LEAN CLAY (CL): very dark gray (5 3/1); moist; medium i -
i No odors noted/ plasticity; medium toughness; strong HCI reaction; firm to soft, 30% fine [ - |Diamater; i
to coarse-grained sand; 5% fine to coarse gravel, subangular to Type: stainless steel
_ subrounded; cohesive; mostly carbonates with some granitic lithology interval: 10 slot 12001
and mafics. '
From 79-80' bgs, firm. 68-78' bgs a
80+
N " No odors noted/ a
- 11951
85— ™\End of Boring 85' bgs. /1 T

_Dg?e Boring Started:
Date Boring Completed:
Logged By:

Drilling Contractor:

Drill Rig:

4/22/15
4/23115
KAM

Cascade Drilling L.P.

Remarks: Samples collected with a 4" core barrel, 6" overide casing.

PIO = Headspace; D/OJS = Discoloration/Odor/Sheen; FIDMC = FID/Methane Correcled
Additional data may have been collected in the field which is nol included on this log.
Weather:
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WELL OR BORING LOCATION
County Name

- WELL AND BORING RECORD
(’\)&ej{ TOJ\\ Minnesota Statutes, Chapter 1031

MINNESOTA UNIQUE WELL
BORING NO.

MINNESOTA DEPARTMENT OF HEALTH AND

806341

Township Name Township No. Range No.  [Section No. Fraction < ~,= |WELL/BORING DEPTH (completed) DATE WORK COMPLETED
Fhous ks |1BRn RDw [, | NE o 74  H-2R-/5
B(G\U. S 5 <. ﬂ Y % %
LGggATION Latitude degrees _ minutes ______ seconds DH'LLlNG_fVIETHOD e
' N— o - second | Cable Tool . L Driven
g __ degrees _ minutas ds [ Auger |_| Rotary
House Number, Street Name, Clly, and ZIP Code of Well Location ?_*_Olhef 6
lo&d DRILLING FLUID WELL HYDROFRACTURED? | | Yes X No
Show exact lecalion of wellboring in section grid with “X." Skelch map of wellboring location,
Showing property lines, e Fiom I T L5
N roads, buildings, and drection. |USE 7 Domestic ¥ Monitaring "] Heating/Conling
[ s [ Nencemmunity PWS 1" | Enviran. Bore Hole [} Industry/Commercial
i "] Communily PWS |1 Irrigation || Remadial
Lol = ( ] Elevator [ Dewatering . —
v e ) vx N\, CASING MATERIAL Drive Shoe? || Yes xwo THOLE DIAM.
17 : ' -I— B Steel ?(Tinreaded |} Welded
: ] : g 2 Mis (] Plastic [ e
A B B CASING !
3 Diameter Weight Spealications .
1 Ml ————] Bs in. To é 4 ft. Ibs. /L. e 4&_ in. Ta 75‘;1
PROPERTY OWNER'S NAME/COMPANY NAME el TO M Wb imTo___f
Yev Tel Yover (bonpasn et —n
OPEN HOLE
Property owner's mailing address if different than well location address indichied above. SCREEN y ‘e f
}g Make i \ dl’\.bh..&i"l"‘- —|From
715 Sourh Lastade Swee e $.5.° e
MN BUS3T e g o2 T
FC&((& Wy F(LU 3 f ¢ Setbeween O B nand__ 78 i FITTINGS <
STATIC WATER LEVEL Moasured trom (3 £~ w___J

7/ }'.B?Iow |1 Anove land surface  Date measured ‘1' 77?5777 :/5

WELL OWNER'S NAME/COMPANY NAME

Oikey Tod\ Powenr  ComPaunii

F‘UMPING LEVEL (be!ow land surface)

{M}J/ﬁ‘ ft. after hrs. pumping ______apm.

- Jume s aloove”

Wellbaring owner's mailing address il dillerent than properly owner's address mdu.a!ag}above WELLHEAD COMPLETION
[ ] Pitless/adapter manufaclurer__, Model__ ——
N Casing proleclion__f-, n fl‘v'f‘vbto _— x 12in. above grarie

{"] At-grade [ | WellHouse [ !Hand Pu'mp

HARDNESS OF
GEOLOGICAL MATERIALS COLOR MATERIAL FROM

TO

GROUTING INFORMATION (specily bentonite, cement-sand, neat-cementl. concrele. cutlings, of other)

Material Ce»--d"_mm 0 To 5? ft. é [ ves. ;X'Bags

Matedal From_ To ot [ves. [JBags
Material From To fl. < (Jvds. [ ]Bags
Driven casing seal Fom .. —To _ ____Bags

F\ e SMQ 6P0urf\— 4 0

Yo

NEAREEKNDWN SOURCE OF CONTAMINATION

AN g foat direcion ______type

S Vo] Brer| M Y0

7%

Well disinfected upon completion? [ | Yes R(No

PUMP

L‘gNo( installed Date installed e e

Manufacturer's name —

Model Number i HP. Volts __

Length of drop pipg e M Capacity E—— . apm
Type:[_| Submersible [ L.S. Turbine f | Recipracating [ | Jet [

ABANDONED WELLS

Does property have any nol in use and nol sealed wellis)? | | Yes MNO
VARIANGE )

Was a variance granted from the MDH for this well? [ Yes MNB TN#
T

Use a second sheet, if needed.

REMARKS, ELEVATICN, SOURCE OF DATA, elc.

S - 10 R

MINN. DEPT OF HEALTH COPY 8 D 6 3

41

WELL CONTRACTOR CERTIFICATION
This well was drilled under my supervision and in accordance with Minnesola Rules, Chapler 4725.
The information contained in this reporl is true to the best of my knowledge.

(ostade Drliep L2 2217

Licensee Business Name LIE. of Reg. No.

Dusl— 2856 54545

‘Cerlificd Aepresentalive’Signalure “Cerlified Rep. No Dale

Nk Bloapmild—

‘Name ol Driller R )

IC 140-0020

HE.01205-14 (Rev. 6:12)



R s oz zo

L7,

" - S-13
WELL LOGATION MINNESOTA DEPARTMENT OF HEALTH MIMNESQTA UMIQUE WELL HO.
Gounty Name WELL AND BOF“NG HECOHD = 6 3 2 8 1 0
Otter Tail Minnesota Stalutes Chapter 1031 _
Township Name Township No. Range No. | Sectlon No. | Fracilon WELL DEPTH (completed) . Date Work Compleled
Fergus Falls | 133N 43W | 36 S j\E i SE " 97 * 4-9-01
House Number, Street Name, City, and Zip Code of Well Localion or Fire Number DRILLING METHOD :
Hoot Lake Plant, 1012 Water Plant Rd. Fergl.ls Falls 56537 0 Cable Tool O Driven O Dug
’ ’ o AW HSA O Rolary 01 Jetted
Show exacl location of well In section grid with "X*, Sketch map of well Ioc.:ﬁtion. ¥ 4 iiod
owing property lines, -
mad% and buildings. DRILLING FLUID WELL HYDROFRACTURED? COYES MNO
e None o
B I FROM o i,
e B Ml B s e e
I 1 1 1 USE &{ Monitoring O Healing/Cooling
I I e SEE : g f):me:isllu O Community PWS 0 Industry/Commerclal
' i : : ATTACHED riigation O Noncommunily PWS [1 Remedial
w + + +— E O Environ. Bore Hole £l Dewaterin
Voo T MAP : =
Foi -1 ¥ 'xr- s
1 ' i L e CASING DiveShoe? [ Yes X1 No HOLE DIAM.
EREERNEN ¥ steel & Threaded O Welded
I I R I O Plastic o
E
R —
CASING DIAMETER WEIGHT ;
PROPERTY OWNER'S NAME nto_81.5 Sch. 40 g, | 8 ,,97,
Otter Tail Power Company 2 nw_87 n Flush Thread winS| o\ &
Property. owner's malling address If dilferent than wall location address Im:kcaied above, in.to it Ibs. .v‘fl In. to ft.
215 S. Cascase St. ' ' SCREEN 354 tainless OPEN HOLE
Fergus Falls, MN 56537 Make ~Stoel fom Mot

Type_DGALN Iess Steel T on

SlovGauze Length LU”

Sel between 87 tand__ 97 u Frrrngs:_ F1ush

WELL OWNER'S NAME
Otter Tail Power Cnmpany

STATIC Wg’EH LEVEL
fl o below 0O above land surface  Dale measured 3—21‘01

Woell owner's malling address If different than property owner’s address indicated above,

"PUMPING LEVEL (below land surface) NA

- L alter hrs. pumping g.p.m.
WELL HEAD COMPLETION ’ Ye
[ Pilless adapter manyfacluggr _ Model
¥ Casing Protection d §EEEL JU "D X0, above grade

O At-grade (Environmental Wells and Borings ONLY)

GROUTING INFORMATION
Wellgrouled? [ Yes [ No

GEOLOGIFAL MATERIALS COLOR HAI\?AD"INEEFﬁE LOF FrOM | To Grout Material RNealcameﬁ! [u] Bentagl D Concrete li Igh Sollds Bantoﬂnue
from 0O yds. bags
N vark from 1o ft. D yds. O bags
SANDY LEAN CLAY (FIIL) Brown | Soft 0 7 i o i« G L B
i I NEAHESTEIbO&VN SOURCE OF CONTAMINATION
SANDY LEAN CLAY | BROWN | Medium |7 |29 ot SE grocton__ASh o
; T - Well disinfected upon completion? (1 Yes X No
SANDY LEAN CLAY | Gray | Medium | 29 | 72 |+ow
X1 Notinstalled Dale installed

SRD, Medium-grained,| BROWN Dense

72 |97

a Little gravel

Manufaclurer's name

Model number HP Volis

Lenglh of drop plpe ft.  Capacily g.p.m.
Type: O Submersible 0O LS, Tubine O Reclprocating 0O Jat O

ABANDONED WELLS NA
Doas property have any not in use and not sealed well(s)? [1 Yes [ No

VARIANCE  NA
Was a variance granted fromthe MDH for this well? [0 Yes [0 Ne  TN#

Use a second sheel, If needed

REMARKS, ELEVATION, SOURCE OF DATA, etc.

Well ID #5-13
1DS Project #201025

IMPORTANT - FILE WITH PROPERTY PAPERS
WELL OWNER COPY

632810

WELL CONTRACTOR CERTIFICATION

This well was drilled under my supervision and In accordance with Minnesota Rules, Chapler 4725.
The Information contained in this report Is frue to the best of my knowledge.

Interstate Drilling Services, LLP M0148

Ws e Business Name Lic. or Reg. No.
=

Aulharized Represantalive S.'gna.ur/r! Date
Michael Zak 5-3-01
Name of Driller Date

HE-01205-06 (Rev. 7/98)
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Barr Engineering Company LOG OF BORING S-14R
4700 West 77th St. Suite 200
Minneapolis, MN 55435
BARR Telephone: 952-832-2600 SHEETH OF 3
§io- =
Project:Otter Tail Power Company Surface Elevation:1278.1 ft Top of Casing Elev.:1280.6 ft
Project No.:23/56-0038.03 Drilling Method:Rotasonic Unique Well No.:806342
Location:Fergus Falls, MN sarmtinis Mathod Rt .
Coordinates:Lat: 46° 17' 18.33531" Long: 96° 2' 06.94320" SITNINgG MEROTRARGING Cavh
Datum: Completion Depth:90.0 ft
o -
B8 o 2 3
g |88 = ul3 WELL ORPIEZOMETER | =
£ g8 @ | EWRCENTAL ) B |2 LITHOLOGIC DESCRIPTION CONSTRUCTION S
a a el E g DETAIL g
Q Ey| @ S| ® o
o |5 0 1G] kel
0 i
0 DL/O| ORGANIC SOIL (OL/OH): black (10YR 2/1); moist; clayey, abundant N
i oots. o
SP- POORLY GRADED SAND WITH SILT (SP-SM): fine to medium
| M grained; very dark grayish brown (10YR 3/2); moist; 10% PRO. CASING N
1 coarse-grained sand; trace to 5% fine gravel, subangular to ” i
| No edars neted/ subrounded; 10% fines. Dlamstor:; 8 12751
POORLY GRADED SAND (SP): fine to medium grained; brown (10YR Type:  sch 40 steel
- sp 5/3); 40-45% fine to medium-grained sand; 10% gravel-mostly fine with Interval: 3" ags4' bgs .
" few coarse, subangular to subrounded; a little bit of lean clay at bottom;
5 —— trace to 5% fines. al
SANDY LEAN CLAY TO CLAYEY SAND (CL): yellowish brown (10YR
- 5/4); moist; low plasticity; low toughness; massive; 40-45% fine to ) RISER CASING -
medium-grained sand with some coarse-grained sand; ~5 to 10% fine Diameter: 2"
- gravel, trace coarse gravel, subangular to subrounded; predominately sch10 304 s.s/ .
carbonate, few to some granitic/mafics. Type:  sch40 steel
| Interval:  69.5-74.5'hgs | 1270
2.5 ags-69.5' bgs
B 2 GROUT ]
10_‘ 2 No odors noted/ o TypB: neat cement —
i g Interval:  0-65" bgs
I SEAL -1
Type:  bentonit
| “ g ype: entonite 12657
Interval:  65-70' bgs
15— SANDY LEAN CLAY (CL): brown (10YR 5/2); moist; medium plasticity; SANDPACK
medium dry strength; massive; soft to firm; 30-35% fine to Type:  #40 red flint ]
B medium-grained sand with some coarse-grained sand interbedded; ’
~5-10% fine gravel with some coarse; abundant carbonate Interval:  70.5-84.5' bgs ]
N grains/clasts; with some granitic/mafics; grades to brown (10YR 4/3).
SCREEN
] CL Diameter: 2" 12601
H Type: stainless steel -
Interval: 10 slot
20 4 Na edors noted/ § 74.5-84.5' bgs N
7 LEAN CLAY WITH SAND (CL): dark gray (5Y 4/1); moist; medium N
plasticity; high dry strength; medium toughness; strong HCI reaction;
1 massive; 30% fine to coarse-grained sand; 5% fine gravel, trace coarse 12557
” gravel; mostly carbonate grains/clasts with some granitic and mafics.
25— . . o
From 25-27' bgs, very soft and very moist.
clL § ]
T § 1250
307 " 4 No odors nated/ g N
Date Boring Starled: 42115 Remarks: Samples collected with 4" core barrel, 6" overide casing.
Date Boring Completed: ~ 4/22/15
Logged By: KAM
Drilling Contractor: Cascade Drilling L.P. PID =Hi D/OIS = Di on/Odor/Sheen; FIDMMG = FIDMMethane Corrected
Additional dala may have been collected in the field which is not included on this log.
Drill Rig: Weather:
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Barr Engineering Company
4700 West 77th St. Suite 200
Minneapalis, MN 55435

BARR relephone: '952-832-2600
==

LOG OF BORING S-14R

SHEET 20F 3

Project:Otter Tail Power Company

Project No.:23/56-0038.03

Location:Fergus Falls, MN

Coordinates:Lat: 46° 17' 18.33531™ Long: 96° 2' 06.94320"

Datum:

Top of Casing Elev.:1280.6 ft
Unique Well No.:806342

Surface Elevation:1278.1 ft
Drilling Method:Rotasonic
Sampling Method:Rotasonic core
Completion Depth:90.0 ft

o et
D
T |2 a 2 ©
& |25 2 uls WELL OR PIEZOMETER |
g [af & | TR B2 LITHOLOGIC DESCRIPTION CONSTRUCTION 5
2 aal E P & DETAIL a
8 |Exl @ i S
@ w (G} =
4]
LEAN CLAY WITH SAND (CL): dark gray (5Y 4/1); moist; medium ]
o plasticity; high dry strength; medium toughness; strong HCl reaction;
massive; 30% fine to coarse-grained sand; 5% fine gravel, trace coarse N
| gravel; mostly carbonate grainsiclasts with some granitic and mafics. PRO. CASING
(conlinued) 12451
Diameter: 6"
V At 34' bgs, possible perched water; fine-grained 0.5 cm sand lens. Type: sch 40 steel N
35 § Interval:  3' ags-4' bgs .
| RISER CASING
Diameter: 2" i
5 10 304 s. -
Type: §§Eau :'.teesls sl 11240
— Interval: 69.5-74.5' bgs _
2.5 ags-69.5" bgs
40 5 No odors noted/ GROUT ]
= Type: neat cement -
_ Interval:  0-65' bgs
cL
I Below 43" bgs, very moist; soft; facats of gravel clasts in broken core SEAL 1235
= were wet. Type: bentonite .
Interval:  65-70' bgs
45 .
a SANDPACK B
Type: #40 red flint
] Interval:  70.5-84.5' bgs n
4 12301
SCREEN
7 Diameter: 2" ]
50 6 No odors nated] Type: stainless steel il
Interval: 10 slot
g 74.5-84.5' bgs T
B n 12251
b POORLY GRADED GRAVEL WITH SAND (GP): light olive brown (2.5Y N
55|} 5/3); moist; fine to coarse gravel, subangular lo subrounded; 5% fines,
5% fine to coarse-grained sand; about 1/2 carbonate, 1/2 T
i ranitic/mafic. |
POORLY GRADED SAND WITH GRAVEL (SP): light clive brown (2.5Y
i 5/3); moist; fine to coarse gravel, subangular to subrounded, 15-20% i
fine gravel; trace coarse gravel, subangular to subrounded; about 1/2
i carbonate, 1/2 granitic/mafic; 5% fines.
Molst; From 55-61.5' bgs, moist; slighty fines with depth to ~15% 12201
i gravel.
At 56' bgs, 4" cobble. 7
60 7 No odors noted/ § }
] At 61 bgs, 3.5" cobble, é ]
Date Boring Started: 4121115 Remarks: Samples collected with 4" core barrel, 8" overide casing.
Date Boring Completed: ~ 4/22/15
Logged By: KAM

Drilling Contractor: Cascade Drilling L..P.

Drill Rig:

PID = Headspace; D/OJS = Discoloration/OdorfSheen; FIDIMC = FID/Methane Correcled
Addltional data may have been collected in the field which is not included on this log.
Weather:
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BARR
| S

Barr Engineering Company
4700 West 77th St. Suite 200
Minneapalis, MN 55435
Telephone: 952-832-2600

LOG OF BORING S-14R

SHEET 3 OF 3

Project:Otter Tail Power Company
Project No.:23/56-0038.03
Location:Fergus Falls, MN

Coordinates:Lat: 46° 17" 18.33531"° Long: 96° 2' 06.94320"°

Surface Elevation:1278.1 ft
Drilling Method:Rotasonic
Sampling Method:Rotasonic core

Top of Casing Elev.:1280.6 ft
Unique Well No.:806342

Datum: Completion Depth:90.0 ft
o )
3 (2 S 2 8
o | GEJ' Z u|a WELL OR PIEZOMETER ";_
£ logl 8| ™FONAT | C| £ LITHOLOGIC DESCRIPTION CONSTRUCTION 5
g e8| E s | & DETAIL 2
0 |G %) (O] 3
o)
POORLY GRADED SAND (SP): fine grained; grayish brown (2.5Y 5/2); N
N sp trace medium to coarse-grained sand; no gravel, mostly quartz sand; |
trace to 5% fines. (continued) 1215
- PRO. CASING i
65 POORLY GRADED SAND WITH GRAVEL (SP-SM): fine to coarse %/ [piameter: 6" i
e grained; dark gray brown (2.5Y 4/2); moist; subangular to subrounded; Type:  sch 40 steel
B 5-10% fines; 15-20% fine to coarse-grained sand. Inlerval: 3" ags-4' bas ]
| RISER CASING
Diameter: 2" 1210
= ) sch10 304 s.s/ —
SP- TYPE:  5chao steel
70 8 No odors noted/ SM At 70' bgs, a few cobbles up to 3.5". Interval:  69,5-74.5' bgs ]
- 2.5 ags-69.5' bgs
GROUT ]
n Type: neat cement -
B Interval:  0-65' bgs
“ From 73-74' bgs, 5-10% fines, 5% fine gravel. 1205
| From 74-75.5' bgs, a fine to medium-grained sand lens; strong brown SEAL T
75 (7.5YR 5/6); oxidatlon; hard and slightly cemented. ‘| Type: bentonite ]
- E ~.’| Interval:  65-70" bgs
| SM SILTY SAND WITH GRAVEL (SM): fine to coarse grained; brown ) n
¥ \10YR 5/3); moist; ~15% fine gravel; firm; 15% fines. /_ v
| POORLY GRADED SAND (SP): fine to medium grained; dark gray (2.5 SANDPACK |
4/1); moist; subangular to subrounded; with 20% coarse-grained sand; | Type: #40 red fiint
| 5-10% fine gravel, abundant carbonates, mafic and granitic material; ! ¢ R 1200
5% fines. -| Interval: 70.5-84.5' bgs
At 76.5' bgs, fine-gravel lens; saturated below. R
SCREEN
80 g No odors nated! Diameter: 2" I
= ; Type: stainless steel .
-| Interval: 10 slot
I 74.5.84.5 bgs T
I 9P From 83-84' bgs, coarse-grained sand decreases to ~10% of total sand. 1195
_ From 84-85' bgs, coarse-grained sand increases to ~20% of total sand. 7]
85 ]
_ 10 No odors noted/! 1190+
= From 88.7-89.2' hgs, coarse-grained sand and gravel lens; gravel is -
mostly fine with a few coarse gravel, subangular to subrounded
90— grains/clasts; carbonates, mafics, granitic materials.
_\End of Boring 90' bgs. [

Date Boring Started:

Date Boring Completed:

Logged By:
Drilling Contractor:
Drill Rig:

4/2115
412215
KAM

Cascade Drilling L.P.

Weather:

Remarks: Samples collected with 4" core barrel, 6" overide casing.

PID = Headspace; D/OIS = Discoloration/Odor/Sheen; FIDMC = FID/Methane Gorrecled
Additional data may have been collected in the field which Is not included on this log.




S-14R

WELL OR BORING LOCATION

1ly Name

wex oo

MINNESOTA DEPARTMENT OF HEALTH
WELL AND BORING RECORD

Minnesota Statutes, Chapter 1031

MINNESOTA UNIQUE WELL
AND BORING NO.

80634

DV A iakty Doy Rend fErgud fUS B 557

'l'mmshwp Name Township No. Range No.  |Section Na.  |Fraction 'ﬂ: WELL/BORING DEFTH {completed) DATE WORK COMPLETED
: { NW NE 4 N-21~ 15
eygus Fols | 125N HAW | Ao 84.5 Al- 1
LUCATION Latitude _ degrees _ minutes seconds DRILUNG WETHOD -
: . [} Cable Tool [ | Driven
Longitude degrees _ minutes seconds £} Auger A [] Rotary
House Number, Streel Name, City, and ZIP Code of Well Location *D‘her j Prg o> v =

Show exacl location of wellibaring in section grid with “X.” 1Bketch map of well’boring location
Showing properly lines,
roads, buildings, and direction.

See f\/\—af

% Mile

.
DRILLING FLUID WELL HYDROFRACTURED? | | Yes FNO

U M From T fl,

[ Domestic
{1 Noncommunity PWS

?(Moniloring __! Healing/Cooling
LI Environ. Bore Hole O Industry:Cammerciat

[} Community PWS [ Tirrigation L] Ramedial

! | Elevator 1 Dewaterlng N
CASING MATERIAL Drive Shoe? | | Yes 54 Mo HOLE DIAM. 7

W steel %'Threaded (] Welded

[] Plastic | —

PF!OF‘EHTY OWNER'S NAME#COMPANY NAME

Tan, Yowed Compiny

CASING
Specilications

Daarneter Weight
__ % inTo 71{ 5 fl. _ bsil. o b in. Tosi?'s

Property owner's mailing address if different than well location address ihdicaled ahow,

N5 Soudn Coscade ot
Fevgus FaUS MN Su55

inTo R bsH I . inTo. R
in. To ft. 10 [ A {1 It
SCREEi\i ejii o OPEN HOLE
Make F Eiﬁ,ﬂ_ [EV=_ From e M To it
S s __Diam. _yk 4 -

Tee 5.9 . _ -
SlotiGauze _ () {Z Length
Setbetween 275 nand F¥eS n FATINGs

STATIC WATEF! LEVEL

7 e
easured fram C,.W ~
o messres__ A= 2715

~ ftNN Below [ 1 Above land surface  Date measurad

WELL OWNER'S NAME/COMPANY N

Y T voner Lomona

PUMPiNRbEVEL (below land surface)

Well b“(ng owner's mailing address il diferent than properly owner's addreks indicated ahf)v.

-Sume S glosve ~

. ftLafter __hrs, pumping gpm
WELLHEAD COMPLETION

[_| Pitless/adagter manuf llgr@; Maedel

)R Casing protection z _ﬁf‘a Y‘ 2 fﬂm in. above grade

jAl -grade | | Well House [ | Hand Purnp

GROUTING INFOHMATI?N (spacify by lonlle cemenl-sand. neal-cement, cancrete, cullings, or other)

| From__ Tn _5_ ft. . é [ vas, (K‘ Bags

Material (_-Ctrn
Matgrial_____  Fu . To . []1¥ds. [ ]Bags
Material___~ From____ __ To . . [vds. []Bags
GEOLOGIGAL MATERIALS COLOR s OF | FROM | TO S e P
N l’ NEAREST KNOWN SOURCE OF CONTAMINATION
F tA2 6‘ Erw S D 5'-{ 3 Vv feet direction lype,
b ‘ﬂ _| Well disinfected upon campletion? [ Yes K No
SCJ I—G {aer 51‘;—“‘—- MU 5'1! g’?’j PUMP
YQNM installed  Date installed
Manulacturer's name -
Model Number e _HP Valis
Length of drop pipe ~ ft. Capacity g.p.m

Type:|_] Submersible [ L.S.Turbine || Reciprocating [ JJet [}

ABANDONED WELLS

Does properly have any not in use and not sealed well(s)? [ | Yes LN

VARIANCE

Use a second sheel, il needed.

REMARKS, ELEVATION, SOURCE OF DATA, elc.

51/%'&

806342

MINN. DEPT OF HEALTH COPY

Was a variance granted from the MDH for this well? [ ] Yes %Nﬂ 12 — |
[

WELL CONTRACTOR CERTIFICATION
This well was drilled under my supervision and in accordance with Minnesola Rules, Ghapter 4725.
The informalion contained in this report is Irue to the best of my knowledge.

(oS QGMBV\L\ Y

Llcensee Business Name ch af Heg No.
Certmed Representative Signature Cerlified Rep. No. Date

JV\ WA .
ame of Driller

1C 140.0020

HE-01205-14 (Rev. 5/12)



